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<L/itA(x)ntldy Journal of u4iitural and (HtturalJcVsnces 

The Next Twentyfive Years of Science 
in India 


With Iho prosont ininihcr, Scienck and Culture 
stoics into tli(* foiirih yoiir (if its cxistciRM*, ntui wr 
t{ik(* lliis opportuiiily ol* <lis(*ussin«'' llio fulun* of 
S(‘icii('(* in this <*t)untry within Iho noxt twonlyflvi* 
yonrs. This is n njilunil so^niol to tho roviow ol* 
fhr Proffrcss of Scirna in India irilhin Ifu Past 
Tau nti/fn't Years ( pnl)lish(‘«l hy Iho hidinn Soi(‘noo 
(’onjiross Assooijil ion on tho (X'oasion of tho*Silv<T 
Juhiloo) whioh will appear in a lalor issue. Our 
roa<lers may ask ttiowiselves tho (pieslion: What will 
l)(‘ The pr()«.»ro,ss ol* soionoo within tho noxt Iwontyfivo 
years, when tin* Imlian Soienoe (^nijiross will 
oolohrati* its (Johlon Jubilee/ . 

Many people in this oountry may ask whotlior 
lurther expansion of soioiu'e is at all n(‘ 0 (lotI in this 
oountry/ This (|ues1ion has been answ<M(Ml by «»nr 
national leader i’andit Jawaharlal \ehru in his 
messafie to the Silver Jubilee Session of the Indian 
Soieuee (’oni*:ress { riV/i So. & (*ri,. J, :jr>P, 

“ 1 am (‘iiliroly in favour of a State (u«aui7atimi of 
resear<*h. I would al.Hi) liki* the Stale to send out {iromi.-Hia^ 
liidiaii students in larj^e numbers to foreij^n «M»unlrios for 
seientifie and teehnw’al training;. T’or w<* have to build India 
on a si'iontifie foundation, to develop her industries, to (dianoc 
the feudal eharaefer of her laud sy.stem and brino- her aj^ri- 
eiiltiirr* in line with inodei-ii methods, to di'vrdop the .sorial 
serviee.s whieli she laeks so utterly, and to do so many other 
thiiifrs that shout out to be done. Tor till this we r(M|uiie 
a trained personmd.” 


If, \\*lthin the next twtuityflve years, seientifie 
spirit.*is to inlbudit'r' tin* thoughts tind domiiuite 
the aetivities of our letiders, it is elear that it will 
briiiir them sooner of later into rMUifliet with 
Imperialism, vesltul intmesIs, timl time-honourerl 
institutions. Ikit, tt) (tuo1t‘ the wonls of Stalin, 
“ Seienee is not seienet* at all if it refuses to eall 
a fetish by any other name (‘Xee])t a fetish ” -*and 
we neerl not b(* afraiti of the st ruj' «ile whieli the new 
attitude ^i>l* the huimm mind in Inditi will »ive rise 
to. For out of th(‘se eonlliets and slriUiiiles will 
rise the edifice of a rir her and a fulb‘r eiiltlire. a 
re”:eneraterl India, which will take her ri»:litful 
place amono-st the Nations of lh(‘ World. 

The duty e.f th(* man of seieniM* in Itiilia is 
(jiiile clear. Jb* will not only have to strive* for 
pnrfessional enieieney but will have alsr) tr) devote 
a part of his time and eneroy to tin* ap])llcation 
of science for* the ]*econstru<*fion of human life in 
this eontinent. If the performance of the last 
twentyfive yejirs is an index of capacity, there is no 
reason ty rhrubl that tin* Indian man of seie^nee will 
rise eepial to the occasion, bet us ipiotc fi-emi Dr. W. 
.\. Jenkins (.Scientific Kducation, p. 14 of the 
Profircss) about the p(‘rformance of the Indian 
.sci.uilist within the twentyfive years that have 
passe<l. 

“ The voluiiM* cd’ tpscarcli work uliirli is now bcinjv done 
is reumrkiibb', cousideriii}; *ilu* uiisul ist‘m*1orv mUuri* of 


THE NEXT TWENHFIVE YEARS OF SCIF^CE 
IN INDIA 

Nrlionl mikI I iini, 'iiinl tin' I |•l‘so|||•l•l•s <»f 

iii'sl it ullmi.s. ” 

Th<* lMir<lcti wilii'li is likoly to o?i tiu* innti 
of iti ItHli;! witliifi llic next I wt'iilytivi* v(‘;irs 

is very jiplly rxpfcsscil in tli(‘ Mfosidml i;il Addivss of 
the l;ilr l;iiiicnt(Ml Lord Knt licrford. 

“ Wliilt* tli(* J[’ui\<Msilirs of IruiiM li;iv(‘ in y<*!Us 

Hindi' sulistnnl ini css 1ml li in li‘!n irm}X niid icsrntch in 

sidfiK't', vi'1 it iMiist Ix' liDMii' in mind llint still ^'rcnti'r 
icsiinii^iiMlitii's nit' likt-ly to I'nll on tlii'iii in llic near riitiirf. 
'(’Ids is in a si'iisi* a M-it nl itif n;;<', wlii'ro tliiTi' is an I'vcr- 
iiificnsiii”’ ii'fti^^nit ion I liion^ilioiit tlm \M»rlil of tin* iinportanci' 
of sfit'iiff to national i|i‘vi'Io|jnn'nt. It is natural to lo«»k 
to till' rniM'isil ifs ami li'fliniial institutions for llii* si*li*t*tion 
ami trainin.i; of si'ifutitif incn |•^■t^uil•^'ll for this dcvclopiiu'iit. 

“'In Imlia, as in niau\ otlior fount lifs, lliftc is likoly to In* 
a ori.jiii'r ili'iiiaml in tlic noar fuluii' for well lraim*<l sfiontitif 
lilt'll. With tilt* croulli of ii'spitasildi' <^ovt'rnnu‘nt of Imlia, 
it is to la* tint if ipalt'tl tliaf tim statf rt'ipiirotj for tin* sfiontitii* 
sfivifcs ill Imlia ami for imiiisliial rcsrai'fli \\ill niViri ami 
morn la* tlrawn from siminnts tniinnti in Imlian rnivnrsitins. 
'^riinsn nii'ti will la* llin futurn ilnaiinrs of rnsnaicli laith in 
rnivi'vsitins ami in sfiniititin rnsnandi oroani/a linns, 
ami for tlmir propor training;- it sicms ossfiitial that tin* 
l|l•f^'t•ls in tin* pit'si'ut-tlay syslcm of ctlufalion slioultl la* 
icnu'tliftl at as oarly a «laU' as possiltlt*.” 

The dciVt'ts of the prcsriil sysItMii of 
cducjilioii liMVc bi'cii very ;il)ly Hiudvsod Ity 
Dr. diMikiiis ill his ;irti(dc* on the “ l*roori*ss (d*^ 
Si'ioiitilic KdiK'Hlion in India” (p, 1-17). A few 
oxlrncts will hritio- out tho essential points, Imt wo 
rccoiiuiKMid to our madto-s a careful study of the 
whole article. Aceordiny to Dr. Jenkins, even in 
the West, it was at first Ix'lieved that science had 
no ('ultural value, hut it was ltderafed as a subject 
of study on account of eoinniercial and industrial 
<lenian<ls. Such <leni;inds have been so far very 
htro-ely jibseiit in India. 

*' .lint. «*\(*n*in tin* W’fst, it lias now lM*t*ii n*fo};ni/.i*tl that, 
c\cn for stmlfiits who iiitoml wln*n limy profortl to tin* 
riiivcrsitifs to ft.llttw a flassit-al or non sfionlitif t-ourst*, si'hool 
odiifatioii must iiiflmlt* Icmdiinj^ upon tin* j^fimral prim-iplrs 
of sfioiift* as lln*y timl oxjuossion in an t*lt*mi*iit;iry knoulotl^;** 
of s\n*li sul)jt*fls as I’liysifs, (’ln*niistry, IJiolojjy, Botany, 
Physiology, Astronomy, otc ” 

Why htis this clianoe of attitiule eonie upon 
the West It is be<*anse^ men have now been con- 
vinced tlmt the cultuio of to (bty and tomorrow 


mn.st be basctl upon the ehanj^ing world picture 
of scieiiee. 

This eh{in«:e(l outlook is all the more necessary 
in India, hecausc if this country is ever to enter the 
jtatli of prooress, Ium- yonii}.»cr {generations must be 
cut adrift fnmi many medieval ideas and traditions 
whieh are instilled into tlndr minds in the name of 
reiio-ion, phih)soi)hy, eiislom, tradition or history. 
Only a {•■ootl dose of seientitie edueation ean undo 
the evil influences to whieh yoiinji; tninds are sub- 
jected. Kurt her, science, insist inj*' on the combina- 
tion of manual and brain work as the only sure 
roa<i !o pr(){*ress, can undo the mischief which the 
social siruelure of this country has wroujrht upon 
the minds of all classes of peojile, viz ., — undue 
exaltation of idle and speculative brain work, and 
relegation of all manual workers to an inferior 
si at ns in society. Lroj^rcss. as tbe example of the 
la.sl few Innnlretl years has sliown, depends 
upon eipial partnership of the brain and tin* liami, 
ati ideal whieh must be set ii]) before the country. 

We lio])e that tbe (lovernments and edneation- 
isls in this country will prolit by Dr Jeid;ins’ soiiml 
r<‘eomniendalions. lint even siii)posin{» that these 
recommendations tire a<*eepted, that the foundations 
of a .‘^oinnl seienlificf system of edueation are laid 
in the s<*hools, eolle^’es and universities, and tind 
the country is provithnl with a new {»eneration, well- 
“'roniided in science, it is {ilmbst certain that sindi 
e<lucation will lie futile uidess fields are erealed 
where the services of such men ean be utilized; 
otherwise utider the i)res(‘nt eomiition of the eouiitry, 
w'e would ]>e prej)ariu‘»' »'ood seeds only to throw 
them in the wilderness. It is very neee.ssary to 
realize that education, beiit'i: the pre])aration of tite 
individual d’or tli^' service of the community, will be 
(piite useless unless the educational system is eon- 
eeived as part of the lari»:er (piestion of the 
re{>:imentation (»f the population into different 
])rofe.ssions. 

Karlier in this journal, we have (pioted larj^ely 
from the Presidential Achlress of Prof. M. x\. Saha 
to llie National Institute of Sciences, (Sc. & Ccr.. 
40.')7, 19JS) to show that it is iinpossihle to 
so] .e the problems of poverty and uuemploy- 
me it in this eount: y, and lay the fouinlalious 
of ii healthier cultural life without a 
larf»e-seale industrialization of the country. 
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India possesses suftieieiii luiiienil and ])i»\\er 
resonrees t(> enable her to be iiidustrializ»‘d 
to the same extent at l(‘ast as Krance or 
(b‘rmany. What is waiitin*'' is lack (»!' vision on 
the part ol‘ the (JoverniiKnit and the leaders. We 
are bwnjjf constantly told by the (Nnitral (Jovcrn- 
ment that ln<lia\ problems can be solved only by 
improvements in agriculture, while the (’oimicss 
has raised the sh>j»:an of rural impnivcment. The 
(lovernment of India have foumbMl an Imperial 
(kuii.'cil of Ayricnllnral I{(*J<(‘arch, but they hav(‘ 
imt shown any enthusiasm for the establishment 
<»f a National liesearch Council ccmi posed of 
eminent sei(‘ntifie men of the country which will 
include a National (N)un(‘il of Industrial and 
Scientific Research, as one of its ('onstitinmt bodies. 

Let us assume that in course t>f the next few 
years this attitinle is (*han»ed, that both the (iovern- 
immt and the political iiartics (»f the (*onntr,y arc 
a”‘r(‘cd that the solution of Imlia’s problems of 
poverty and unem])loymenf lies in lari»e-s<*alc 
industrialization of the country, in po<»linj'‘ her 
r<‘sourccs in power, creating new industries, and 
revivinj^ the old and decayin<»' ones. It will be 
similar to the task whicdi confronted tin* authof'ilies in 
Kussia in llllS, or tin* rulers of Japan earlier in IN(i*S. 
If the problems are, to be successfully ta('kled, India, 
lik<' other countries, cannot depend upon foreijiii 
exjierts; she must ci'eate csjicrts and technicians 
anioii”' her own people. The (Jovernment will hav«; 
to look to Indian men of scimice for *;nlvice and 
j'uidanee, just as Lenin looke<l to the Kussian 
Academy of Sciences for ‘»ui<lancc when he decided 
to ‘»ivc effect to the various five-years plans. Will 
the Indian man of science be abb* to ’rise to the 
occasion and shoulder the responsibilities? 

Let us see what the task before him is. At 
])resent, the most frifted Indian men of science are 
enf?a}?ed in academic researches. Thanks t4» flic 
retrof»ra<le policy of the Central (lovernmmit c.F 
puttiiif? foreijjfii ,cxperts at the hea<I of eve?*y depart- 
ment connected with indu.stries, and of an unsatis- 
factory method of recruitment for these services, 
the first-class Indian man of .science has no opptu-tu- 
nity of beitif^ acejuainted with any industrial pro- 
blem of the country, except such questions as are 


^edniiectc4l with ajiricultui’e.* Wlnii thcrebuT 
scientific men in India arc confronted with such 
la.sks it is natural that liny will simply find them- 
.selves at sea. 

Such moments may arrive earlier than exi)ectc<l, 
friun the event of the next worhl war it is diffi- 
cult to S(‘e how this (*alamily can be avert^sl for 
lonjJT. Nations are moving’ hea<l loim' lowanls 
each otlnn* for a collision. Tin* (Mmmmni4*at i4)ns 
of India witli tin* 4‘xtcrnal* worhl are sure \n 
be more S4‘v(‘rely interrupted than •durin*'- the 
last War, and the supply of many'commodit ies for 
which India has to depend upon fyn'ijiii c'ountries 
such as machiin'ry, pefrol, niofo!*ca]*s. I(‘xliles, 
clnmiicals, railway matiu’ials, etc., will In* stoi>]>e«l 
or severely hanqnu'ed. This will vi«dcntly disturb 
the course of human life in India, as it di«l diirlnii’ 
the Creal Wai*. ami public* opinion will demaml 
that the •( Joxnnmmenl should ilo somethiim' 
to r<*li(‘V(‘ dis1r(‘ss. M’he <o)vernment will then askt 
Professors of Physics, (‘hemislry ami other sciences 
tc yivc them soim‘ ready made bu'inulae bir the 
manufaetiire of such oo,„]s. and when they arc 
foiiml unable to woi‘k out tin* mirac'le, civilian any4*r 
will rise to tin* laiiliim^ point, ami ]>ro<daim all 
Indian scientists as inc4)mp4‘t(‘nt ! 

Will it not tln‘rcrorc lx* a uood policy _tt) 
fake the Yvarnin^- in time, and cr(‘al<‘, v\]n;11icr 
for cmcrycnt military ncctls for permanent 

national wci’k, a National IL‘si‘arch (’ouncil. with 
a .National (’ommittc(‘ b»r Industrial and Sci4Mititi4* 
Kcscaix'h as oin* of its ('ompoiictii bo«lies an^l with 
a 4*onst it 111 ion similar li) llml of tin* Imjicrial (’onncil 
of Au'iicnll nral Ucs4*ai’ch, Jir better on tin* model of 
the .National Ponimil of Imlustrial ami Scientifi** 
Kcscarcli in the rnitcil Kiimdom? Wo liavc 
reasons to believe that this course will md eomnn*ml 
itself to the Lovernment of India- that they will 

nn*rely ereatt* a department with a director, ami 

• 

‘'Af llu* of nriliny lliis (‘ililurial, in format iun has 

r4'ai'ln‘<l us llial cjvtMi tlio «'on.stilutioji uf tlie^ liii|u*ria] 
of .Vi'Tifultiiral Poscarrli is yoing fo ]>(• <‘Iian; 4 o<l in a way, 
so that ib will he merely a departmeiil of llu* (hivernnienl of 
India. 

t 'rhis artually hajn»ened dmin';- the Ureat War, wlnui 
ileparlnuMils of Industries were suddenly «‘]‘ealed, ami many 
fortunate profes.sor.s of .scieiillfK* suhjecis wi're ealled upon 
to heeome directors of industries on fancy salaries. The 
country does not yet know what iMdiislri»‘s liavt* heeii cri‘aled 
due l4» the labours of tlu*.se d4']>artm«*nts. They an* now 
iiio.stly under civilian inana^mient. 
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proclaim that their <luty has liccn <Ioih‘.* I»iit our 
idea of a Kcsearch (\»imcil is entirely dinVrent. It 
will he a body which will draw up a plan of 
industrial research extendin''' over years, mohili/e 
the available talents in tliis country (professors (»f 
scicntitic subjeets in the universities and research 
institutes) hy distribution of iiroblems, and help 
them in their work by the award of adecjiiate 
research •>ranls. Wherever necessary, new research 
institutions will' have to be <‘reated. The iwoblems 
should be of a <‘ountry-wide interest, ami should deal 
with the essential points in lar^e s'eale industrializa- 
tion. In this eonneefion, we may (jiioti' fr(»m the late 
IjonI Kutherford:— 

“If tin* is to 1 m* of rosil Jiinl vuluo, if 

he (‘Mtricd out in flio iiUt'rost of (Ik* I'oiiiilry as a wliolo 
and not of any |»ai ti<*nlar proviinM* or aroa. This nooessitatas 
carofnl plannin”; and rarrfnl ordination of various srheinas 
h»r rosoaivli in ail liran«*li(*s «»f s<'i<*?K'a, wIk'IIkt piiiv or 
applied. In fornMd:if in;' tlx* fntnre policy, India slionhl profit 
liy the expi’rience of ('anada and Australia where the work- 
ini; <»f the si*i<*ntilie depart jiK*nts «<if the Slate or Pr<»vineial 
(Invernrnents rifi-o-ris those of flu* (’eiitral or Federal (Jovern- 
meiit has shown * (hat the res<*areh or;;ani/ations (d* the 
country should he truly national and responsible to the 
I'Vdeial (fovernnient alom* ’. Kven iti an Knifdre, of (he size 
of litili.'i, where the r<'sour<*es and lu'eds «>f various provinces 
are \\id«'ly <lilVerent, it would s(*ein tliat eentrali/ed organization 
of |•e.sear^•h is (he only way of avoiding; waste of money and 
elTorl. That detailed planniii;; <if research tiiusi I'm* in the 
hands of tlioM* with the n(‘<'ess;iry speciali/ec] Know le«l;>'e, and 
they must be able to tut without sus|>icion tif p(dilicai or 
rjieial intluem-e. ” 

(Vmimeiitiiiji uu the jibuve, Dr. Iljiiui I’rasnd, 
(Jeuend Kdilor uf the Pniijvvss of ^cioin in India 
says : 

“ A review (jf rhe past and pre.sent «*ondilions atVeclin;*- the 
pri»}iresN of Science in India »’learly shows that f<ir a proper 
and i'tticient jterformance of the functions of scientists, a.s 
outlined in the tibove quotsition, the constitution of an indepen- 
»lent. bmly of properly (lualified and experieuced' men is es.sen(ial. 
In other wtoils, a plea is ma<le for the fonndtition in India of 
a Nsttional Itesearch (‘ouncil on (he lines of the ImmIv which ever 
sitiee its constitution has been rendering sueh us(*ful service in 
Great Hritain. The functions of this council should not only 
include (he delinin;' of scientific policy but it .should also act 

*1’lK*re is already in existence a d<*partmenf of Indu.strial 
Ke.search Bureau, but this does not .''erve our purpose. The 
Governinent has just j;ivt!n us an air-j;un, where a howitzer 
was nocdcil. * 


a.s an expert advisory body for planninfif and co-ordinutinj; all 
.scientific research in (he country. The (dannin;; of scientific 
poliey and eo-ordiiiation of research should be so arraii^red as 
to preclude duplication and avoid wasta^;e of talent 
and available fund.s. but without restricting; the normal work 
of universitie.s, .scientific departments and institutions, or in any 
way <‘iirbin^- individual initiative whieh is so e.ssential for hi;'li 
class re.seur<*h. Sur*h an nnthoritativi* body should ahso be aide 
to lK*lp in briuH^iny about (lie necessary reforms in the exist iu{; 
system of scienlifie education. In order to ensure that the work 
of tlie eotiiicil is not hin«b*red by any extraneous cireumstances 
and tliat the steady prof'ress of seieiitific work, .so es.sential in 
the cause of the advancement of the country, is maintained, 
it .should be liberally endoweil by the (Viitral and Provincial 
Governments ami by tlie publie .so as to be independent of 
annual appropriations for t ho carry in;; out of its pro;;rammc of 
work. The above funetions are .somewhat similar to the objeets 
of the National Institute of Sciences of India foiindetl at 
Galeiitta in l!t.‘l."> and probably the existing; machinery of the 
National Iiislitiite could easily be transformed to lake* on the 
funetions of the i»ropo.sed National (-uuneil of Imlia. 
(/>p. Iv-lvi.) 

Now it) sum up: — the jutsumI of the J^rntfi'iss 
(tf Sriemr in India lolls us that thou^^h the ancionl 
liitlians .sliowotl remarkablt* aptitmlc for sciontific 
iiivosti»:jitioii and math* (juite ort'ditahlt' ooutrihu- 
tions to .sc it'll cos like modicino, olioiidstry, mallio- 
matics aiitl asirtiiiomy, they liad lost l)y 1200 A. D. 
tlio art of indopoudeut thinkiriy;. At this lime, 
Intiia pas.sod uudor Turkish rule, and her iudi^^oiittus 
oidturo'oamo into ooidliol witli a now oulluio which, 
tht)Ui 4 :h it had matio orotlitahlo otmirilmlions to 
kiiowItMiy:o in other countries, shttwotl itself ex 
tremely barren on Imlian .soil. IMiere was none, 
amono'st the iMnhammedan scholars of India, who can 
be ct)m])arcd in acinal scienlifie achievement to 
Avicenna, ilchcr, Mohammed ibn Musa, or to an 
Omar Khayyam. But the Imlian capacity for 
.scicntitic rc.scarch lay only tltirmanl, anti umlcr the 
present settled “■ovcrnmcnl, has shtiwu si} 4 :ns tif 
ct)min;i' a^ain It) full bloom. 

Three .sla;;cs can lie perceived in tlte jirow’th of 
scientific research in Imlia: (i) The first etui- 
tribiirmns were matle in eonneelion with 
atlministrtilive nectls — This letl to the ftiuntlatitin 
of the scientific tiepartments tif the (loverii- 
ment of India, the Tri;;onometrie Survey 

(IHIS) ; the (let)lo;;ieal Survey (1845) ; the Meteorolo- 
•rifal Survey (18()4) ete. (ii) The next phase 
came wdlh the reetijifnilion that teaehiii”: of science 
slioultl ft)rm an essential part in the curriculum t>f 
schools and universities, and that university teachers 
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slioulil have ample scope for carryinj^- on rcscinrh 
work on basic sciences, (m) The tliini phase came 
with the lardy recognition on the part ot‘ the ('(“iilral 
(lovernment that scienlitic rcsearcli is essential Tor 
national economy, particularly Tor ajiricultnre and 
indiisrt’ies hasetl on agricultural products (cotton, 
jute, suj^ar). The (i<>vernmcnt has not yet recoirni/.- 
cd that the larjre-scale imlustrial development is 
absolutely necessary for the solution of India’s 
])rol)lem of poverty, unemployment, as w(‘ll as lor 
defence, but to anybody who has ^iven seimms 
thought to ttiis subject, no oth(*r* course can eoni- 
meml itself. The next phase in scicmtitic research 
will commence wdien the <’(‘ntral and Provimdal 
(lovernments recognize this fact, and embark on a 
poli<*y of autarchy, i.c., pro<luclion of all industrial 
j^HaMls, as far as possible, in this country, with Indian 
capital and labour. Siudi product i(»n will include 


many j»:oods for which India has now to deptmd 
(‘Utirely or partly on fci’cijiii countries, < j/., textiles 
(cotton, silk and wool), railway matei'ials leniiines, 
wajrons), motor cars and motor spirits, ^oods made 
of metals, f^lass, both heavy and line chemicals, m(‘<li- 
ciiies and all (ilfence ami defence ai'iiianents. She 
will have to start imlustries which are now' absent 
in India, /w’c., the power industry and shipping: 
imlust ry. Kor a successful l•ealiy.ation of this policy, 
it will be nej'essary t»» mobili/(‘ all the s<*ientili<‘ and 
technical talents of the country throuyirthe creation 
of a National K(‘seai‘ch Council. • 

lict us hope that this ])oli(y will be a<lopte<l in 
futunv and whmi the time comes for the (a'h'bratioii 
of the (I'olden dubilei* <>f the Indian Science Con^ri‘.ss, 
twenty-five years hence, Indian scitMitists wauild be 
foumi ti» hav(‘ made yloi-ioiis and fuml;imental cmi- 
tributions not only in basij* sci(‘nc(‘s, but also in in- 
<lustrial reseai*ch, and thus contribul(‘ substafit ially 
to tin* rectmstruetimi of I nman life t)n this continent 
on sound? scienlitic lines. 


Scientific Education in India 


There are more vii-juin and w'itler ti(1<ls in sub- 
jects like llotany, (i(M»loyy, IMiysiolojiy ami Uio- 
Chemistry than in the more freqiU'ntly trodden 
v:rounds of Chysics and Chemistry. \liua‘over, in 
many of these branches well-equipped and e.xpen- 
sivc laboratories such as are available oidy in the 
larj»e colleges and towns are not essential for the 
production of valuable work. These are directions 
in w^hich men of j^enius in small collejjres ami resid- 
inji: in the rural areas shoubl find aii opportunity 
for explorations of value durin}>: their leisure time 
and in their immediate surroundings. Hesearch 
work encounters many ilitifi'culties in this land which 
are absent in others. At the present imnnenl it is 
inily men of undoubted fceiiius wdio are able to 


triumph over tin* iliftieiilt ies whi<‘h an* eiieouiitered. 
The i^reatest inherent fliftUMiliy is the lack of a 
seiMid fniidaimmlal edueatiim. It is the busim^ss 
of edueatijuial anllmrities to minimize these dilVicul- 
lies and to proviih* satisfai-tory a<*commodation ami 
facilities ami eftveient teaehiiA/. It is the business 
of the eomme\;cial and imlustrial firms, which stand 
to jrain by the results of res»‘arch \f<irk, to make 
possibicjhe building- and equippin«» (»f laboratories 
and the carrying out of work u])on pi’obliMus, the 
solution of which is to their advantajic. 

denkius, Protfrexs (if S('i(‘iic(‘ in India dnrintf the Paxl 
'Picrnft/Jivt’; Ycarx. 
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Upp er Air Meteorological Investigations 
and Radio Meteorographs 

n. i{. najiKii 


Inlrocluclion 

Tim-: iiMporlniicf of ohscrvnrums in the 

nppr?' jit hiospliri-c liMS rtM*t‘iilly lict-M t;niwin»- vt*i*y 
r;ipi<lly. IMii* yiclilcd l»y tlicsr ohservnt inns are 
lint only of vital si^nifioaina* to all the i)liast‘S of llie 
scioncT of iiU‘l(‘orolo^y, Init liavo also ^‘o1 iinportant 
aj)plications in oIIht ficMs avIhmv they are ])iit to 
immediate praetieal use. (Nmimeree, industry and 
the military neiMl them all alike. A sneeessrul air 
service depemls on the knowled**!* ol* aeroloj^ieal 
<‘onditions. Armies in tin* field re(|uire rpiiek and 
reliable in format ion about the upper atmosplierie 
conditions in eonneetion with their jilans of man- 
oeuvre and operation of air<*raft, artillery and 
chemical warfare. The recent successful apjiliea 
tion of these data in daily weather forecast has *riven 
these observations another vital praetieal si^-nifieanee 
over and aimve their seientifie valui’. The daily 
I'l'owin'i' iM'cd of these data in eonneetion with the 
multifarious uses to whiidi they are pul makes it 
nee"ssary that re«iular Ujiperair meleorolojiieal 
observations should be earriiMl out iliiriny: tlie day 
as well as at ni»ht and under all eoinlititnis of 
W(‘ather fo^ijiv, cloudy and clear. 

Sounding Balloons 

The seientifie explorat i<»ris of the upper atmos- 
phere befall with the use of kite.*^ and captive 
baboons. Th^y were, however, soon replaced by 
balbmn-sondes or sounding balloons wliieli, still re- 
tain their traditional position as one of the most 
c‘flieient means of studying the upper atmospliere. 
Tliey are extremely valuabb* as they furnisli con- 
tinuous records of iiressure, temperature and 
liumiility up to heights suffi'eieiit for our practical 
needs. Hut they have th(‘ir disail vantages too. The 
most outstanding disadvaFitage of the method con- 


sists in tlu‘ cnnsidei’able time that elapses between 
a.scension and ns'overy of the meteorograph earricMl 
uj) by the balloon. These meteorographs are fre- 
quently not recovered until weeks after the ascen- 
sion and smiietimes are never recovered at all on 
account of gidting drowned into the sea or descend- 
ing to an unfrecjuenteil area (just as it hafipensat the 
I’pper Air ( )b.servatory. Agra, where the percentage 
of recovered balloons is only about IlO) from where 
nobody brings them back. Thus sounding balloons 
cannot be used where (piick information about the 
upper-air conditions is recpiiiTd. Tiny are out of 
question for daily weather forecasts and cannot scrv(‘ 
any useful military i)ur])ose wIhut a delay of hours 
and even minutes may prove fatal. Even as a 
means of purely scientitii* study, where we may 
negleef the lime factor, the use of these balloons 
Is rather limited, for it is not ])racticabb‘ to use 
them for obtaining nM‘asurements over sea and in 
isolaf(‘d tracts of land. 

. Pilot Ball(/ons 

Pilot balloons which carry no instruments fj)r 
recording the meteorological ebmients also form a 
regulai’ part of the metiM)rologi(*al e(iuii)ment for 
obtaining the v'nd velocity ami wind direction in 
the upper layers of the atmosphere. The.se balloons 
are observefi by means of theodolites, and it. is 
from the I'cadings of this instrument that the above- 
mentioned characteristics of the upper winds are 
com[)u1ed. Rut these observations are possible only 
.so long as the balloon remains visible from the 
ground. Thus no high-win<l measurements can be 
carrier! out on days of poor visibility and bad 
weather. And how to obtain observations at night? 
Kor such observations a small paper lantern illu- 
minated by a eamile is attached to the balloon. Rut 
here again the method fails when elouds, fog or 
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coiulilions of ])()or visi])ility iMon‘- 

ov(*i*, tiH'N* is ti of fiiT if ,\ faiilly Imlloon 

lowors tlio l.'Uitorii into soiiio iiif1iiiiiiii;iltlo iii:ii«M‘ial. 

Methods depending upon Sound Measurements 

I)iirin«>- the (Ireal War ih*c<1 was fell of liavinji' 
upper-air observations of wind veloeity and wind 
direetio!is under all (‘onditions of weather and a 
nund)er of methods dependinti; u])on sound nu‘asure- 
mefits were developed ami use<l. In one of tliese 
methods a small bomb with a tiim* fuse is attaehe<l 
to the balloon and after the explosion takes plaoe, 
sonnd-ranj»in*r measurements are carried out. The 
sound ran yin installation consists of a Fietwork of 
a nuiidier of microphones arranyed on two lines at 
riyht anyles to each (itlun*. There* is a c('ntral station 
to which ;dl the microphom‘s arc ('onii(*cted. The* 
sounds i)icked up by the various microphones are 
recorded on the same paper at the (‘cntral station 
where all IIk* results are reeluciMl and ballotm posi- 
tions determined. In actual workiny the balloon 
is first intlate'd, a I’eniyh estimate is made of its 
ascensional rate and a bomb is attached ’with a 
suitable time fuse. Tlu‘n it is carried windwards 
and rel(‘as<'d at sucji a distanc<* that by the tinu* it 
reaches (»ver tin* fietwork of tin* microphones tin*, 
bomb expb)des. Makiny use of this determination 
of wind spee<l and wind direction, another balloow 
is prepared a!id let ofl* at such a place thlit the bomb 
carried with it explodes at a lev<‘l hiylici* than tin* 
first and, of course, rouyhly over the network of 
the microphones. In this way the proce.ss is repeat- 
ed a number of tim(‘s, takiny ('are that every time 
the bond) (h'tonates at a level hiyher than the ])re- 
vious one. Apparently, the nu'fhod is vei*y tedious 
and expensive and is also subject to a serious draw- 
back that a pi'riod of several hours is reipiired for 
one computation. Within this period considerable 
chanye in wind velocity and direction may take 
place. Thus tile method is neither accurate nor 
(luick and is of no use for scientific investiyations 
as well as for any other pur])ose where (piickness 
counts. Anotlier serious criticism levelled ayainst 
this metluxl is that a faulty balloon may deposit the 
bomb in an area where it may cause considerable 


daniaye to life and pro])erty. Kxamples of such 
occurrences are not wantiny. 

Another method of takiny observations of 
wind velocity and direction in the* upp(‘r air under 
conditions of poor visibility consists in fli’iiiy balls 
in a V(*rti(':d direc'iion and tiotiny tin* point of fall 
on the earth. An estimation of wind direction amU 
speed is then made from their cfiV(‘t in deflect iny 
tin? ball from its vertical couvse. A s(*ries of shots 
ar«‘ fired usi?iy din't'reni amounts of chnryes so that 
they may !*each suc(*cssi vely Igyher and hiyher 
levels. 

Air-plane Ascents 

Weather I'eports fi'om air-plam* asc'cnts were 
introduced soon after the War and, at present, these 
ascensions have taken the i)lact‘ of ail other methods 
of np])er-aif ex])lorat ions, so far as reyubir soiind- 
inys up to a lu'iyht of (i or 7 kms. are (‘oncerned. 
'Phe ascents have* prov(*d invaluable in bi inyiny back 
all s()rts of data up to these* limited li(*iyhts. l»ut 
the aeroloyieal air|)lane assents are very expensive 
and thus tin* met(*oroh^yist today Jms to la* satisfied 
with a number of fliyhts much h*ss than what is 
necessary. Ayain, no matt(*r how dariny the j)ilots, 
the aeroloyiial plain* ascents cannot be made when 
tin* w(*athci* is badly stormy, and then* is a ris^k of 
life. Often in l)ad weatlu*r, tlie planes y(‘t lost and 
are unabh* to briny back r(‘ports in linn*. llow(*v«*r, 
it is in* such bad weatln*r that a knowh*dy(* of tin* 
('onditioiis of tin* uii[u*r air is most need(*d. 

Radio Meteoromelric Equipnu nt 

The pi'ecediny narrative* makes it clear that a 
metiiod for recordiny me*teoroloyical e*lements in tin* 
ui)p(*r atmosphere which may be epiick, r(*liable, 
('apable of beiny iise*d in all e'onditions of weather 
cloudy, foyyy, or cle*ar and abb* to briny meteoi'o- 
Joyical nn*ssaye*s from inaccessible* places, was badly 
nee(h*d. • 

The mete*oroloyist. r(*ali/ied that almost all these 
re(piire*i*n*nts could be faii'ly met with by usiny a 
small radio transmitter attached to a soundiny 
balloon and makiny it I'adiate the* upper-air data. 
The.se could be. ree*eive*d at the yremnel, and iufeirm- 
ation ('oncerniny successive le*vcls e'ould e*asily In* 
yatherenl duriny the ascent of the balloon. This 
rosult(*d in the* de*ve*lopme*nt of the pre*sent-day 
radie)-mete*e)rometric e‘epiipme*nt. The subje*ct is of 
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vri\v origin ;iinl lli'o (I(‘V(‘1o]>mu‘ii1 hns 

iirtcr IIh- \V;ii*. TIu‘ first ;it 

wirrirss I rjiiisinission of iipprr-jiir I'roiii ;i 

Ci'iptivr h.'illooM \v<‘n> in l''r;iii<M> in the y(‘;ir 

191S, init wit limit siirri^ss. Similiir \v.‘is flu* r.Mti* nf 
soi(i<‘ rxprrimriits iiimic in tJrnii;iM.y in tlio yrar 
with .'iJmzzrr jlrivrii nscilljitor jittiirlu'cl to jin 
UMiiiimno'l l);ilh)o:i. It w;is Ul.-iir in thr rnitnl Slatos 
ot' Anirririi, wlm for tin* first tinir siicciTdod in 
trarkin^' <\ hallomi for a jx-riod of ahout 20 niiniitrs. 
Later, in the yt'ar 1927, Idrac and Uiireau sueeess- 
fully us(*d a LJ-meter wave clretron tnhe transmitter 
a1taelie<l to a sounding- lialloon. It was, liowever, 
MoltelianolT, a Kiissian seientist, who for tin* first 
time in January ItlJO sueee(*d(‘<i in aueomplishin^^ 
a radio sounding' in tin* stratosphere, and sinee tht'ii 
tin* sul)ji‘et has lieeii <levelopin.y hy leaps aiul hmnuls. 
The progress is due ehielly to tlie (‘fVorts o'f Vaisala 
in I'inland, lJureau in rram*!*, l)ueU«‘rl in (iefmany 
and Molfehanoff in Russia. 

« 

A radio-meteo]*ometrie eipiipiiient is furnislH‘d 
with instruments to measure the meteoroloj>ieal 
eleiiK'iitsat eertain ])oints and transmit them to some 
otlior more eonv(*nient ly situate<l station wh(‘re th(‘y 
may he reeorded. The end in view has h<‘en tin* 
ciinstruetion of sensitive and ae<*urate inst runienis 
eapahh* of heiii}.!’ used witli soundinji' balloons. They 
ean' lx* sent up hy airiilanes also w)n*n tliere is an 
urfi'ent n(‘ed of tin* knowledj>e of tin* upper-air 
eoiiditioiis. What we want is a eontinuoiis ree»>rd of 
tin* upper-air data, and it is to this einl that all our 
efforts are directed. Tin* meteonmiet rie <*<|uipun*nt 
ean he divivleil into four sections, riz., the balloon, 
the metecu’ofiraph, radio transmission, and reception. 

t 

W<* reipiire a record of upper-air <lata in as 
v(*rlieal a dire<*tion as po.ssihle. Meifee the liftin'* 
pow(*r of the balloon .sliould he much in exe<*ss of 
that. r<*(piired for merely liftinj»: u]) the eifuipnient 
so that a rapid ascent may he ensure<l. This will 
also ensure a jiood siiunial strength, for the distance 
between tin* transmittm* and the reci‘iver would not 
become too }L*reat. The jireater rate of ascension is 
not, however, without its demerits, inasmuch as an 
increase in this rate reduces the number of readings 
of the meteorolo.irical eb*ments at a »iven liei^ht. 


Another point to bo considered is the air resistance, 
and the balloon should be so desijyned that it should 
be capable of haviufj: the required lifting? power with 
niininiiim air resistance. In practice, instea<l of one 
bi^ balloon, a number of small balloons are used. 
This reduces the cost also to a considerable extent. 
The resistance is still moiv reduced by tyinj^ the 
balloons in a vertical line. The <‘(piipnient. is i)ro- 
vided with a paracjiute in onler to avoid injury to 
the public and for safe landing' of the (*(piipment. 

Tlie Meteorograph 

A sch(‘malic diagram showiiif*' the prineiph* of a 
ra<lio ineleoro'iraph is jriven in Kij*’. I. A contact 
arm A rotated by a clock-mechanism turns round a 
centre with a constant anj*ular velocity making one 
complete revolution in 20 seconds or a minute as 



I’^iK. 1 


the case may be. In the lllue Hill Observatory radio 
meteorograplis, the rotor used is a brass rod embed- 
ded in a bakelite disc. This was, however, later ro- 
]>laced by a metallic helix embedded in a cylinder 
made of some insulated material. The rotation of 
the clock is synchronous with that of the recording 
chrom)graph. The rotor A is furnished with a light 
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Spring- for the purpose of mnkiiit' eleelrieal eoritaels 
wit’i anus operated hy a l»i-riietallie tliermomeler, 
hy a hyy:rometer and by an aiieroul liaroiiieter <lurin{; 
its passajye over them. Kaeli of tliese arms des- 
eribes an are over a portion ()f tin* eir<*nlar fare. 
In a thermo-hyi'roj’rapli lii'iierally an are siib- 
tendinV an aiijile of Titr-’ at the eentre is allotted for 
eaeh pen, whieh may be varied aee«>rdin} 4 - jo neees 
sity. 'Die movinji- arm makes eontael with a 
referenee ])en also onee (lurin;* (‘very rotation. 'Phis 
serves as a time refer(*nee. Ka(*h of lln‘se eontaets 
may either be used to inaki* or to bi*eak an eleetrie 
eireuit durinj** the ])(‘riod of eontaet and thus allow 
tin* transmitle?' either to ra<liale oi* tn erase to do so 
duriu}*: liu* time. As a eontinuous tone is easier to 
follow, the eontaet is use<l to make tin* transmitter 
e(*ase to radialt* during- tin* p(*riod of eontaet. Thus 
the eontaets are sent out and are |•eeeive<l at the 
n'eeivinji’ station. The lime between similar eontaets 
indi('at<*s the jXKsition of tin* pointers ami provid(*s 
us*with a m(*asure for the various met(*(»rolo}iieal 
elements. Tin* clockwork is fitted with an invar 
balane(* wln‘(*l so that the temperatiiia* ehan‘»<*.s may 
be eom|)ensat(*d for and tin* eoiilaet arm may rotate 
with a constant anjiular velocity. Ibtwever, in 
j)raetiee a constant spe(‘<l is not i‘eali/ed,* wirn*b 
pi'csents a troublesome i)roblem, and fan driv(*s 
have been ex])erimented with to r(*pla<‘e the clocks. 
The radio unit is shield(*d from moistui’e and the 
thermometer from direct radiation. 

The first i)robleni that draws one’s ;it tent ion in 
this eoninp'tion is the choice (»!' wa vclenjit h. ^1 he 
choice should be such that radio ciicrjjty may In* 
i*asy to generate. ro\> er consumption should be 
small and signal strcn.uth sul'fi<*ient ly Marfre. Tin* 
weight (d* the (*(piipment slmuld be as small as po.s- 
sible and static intc*i'ferene(* at its minimum. I’n*- 
viously wa vc'len^t hs from ‘20 to IbO meters were 
used. (’hi(‘1’ advantage of this raiijL^e is easy ‘••enera- 
tion of oscillations. lUit when consideration is uiven 
to the weight of the e(piit)ment. it is easy to see that 
ultra-short waves an* the b(*st. Intei’ferenee trom 
atmos])heries also is not triuiblesome at thesi* In*- 
(tuenei<*s wher(‘as on tin* longer radi(»-t recpienei(*s 
menlioiied above it will be well uiiih imt)ossibb* to 
work in tro]>ieal latitudes sp(‘('ially during summer. 


The ultra-short w'aves are also abb* to cover lar'»e 
distances with low' power. On the longer waves 
there is also the serious question of int(*rf(*renee 
from eommuni(*at ion signals as w(*ll as iuterfer<*m'e 
with other refriilar services by signals transmitted 
fnuH th(‘ soundinji' balUnuis. Thus it appears best 
to use the sln)rtest W’av(*s po.ssiblc bir radio souml- 
inji* w'ork, pi‘ovid(*d otln*r considerations do not make 
them prohibitive. 

The (diief eonsidei'at itui in, tin* transmitter is the 
ehoi<‘e of the tube. It should have a jow filament 
pow'er ('onsumption, should be able t,o w(.|i(*ra1e waves 
U]) to 1 or 2 meters in w'avt‘b‘n}ith, and should be 
as liyht as ])o.ssible. Din* to tin* use of tin* ultra- 
short wav(‘s eireuit (‘onstants ai*(* much reduee<l in 
size. w'hi(*h r(‘sul1s in a ( onsid(‘rabl(* r(*du<‘tion in 
the weij»ht of tin* e(piipmt‘nt. .Vuy «>f the ciuiveii- 
tional oscillatory circuits may be used. Tin* plate 
power is ‘•eiierally supplied by the bu//.»*r t i*ans 
ft)rmer. A serious ditHi'culty. howe\cr, met with the 
buzzer is that it sti(‘ks i:i operation. 

% 

Tin* batteries used should be as liiilit as |)ossible 
but the w'i*i^iht of the batterit*s caniii)! be rediiei'd 
without d(‘('n‘asinu‘ tln;ii* capacity, 'riiey must be 
abb* to su|)ply power for at least ‘I or 4 hours. Tin* 
chief difficulty met with the batf(*]‘ie.s for us(* at 
‘n*<‘al ln‘i«>hts is tin* low temperat ur<‘s prevailinji' 
there. I'.si* (d‘ thermal insulators and heat-^icni-rat- 
inj^ compounds has be(*u suy'icsted in this connection. 

Receiver and its Accessories 

• • 

.\s tlo* transmitters used in I'adio soiiudinj; w«»rk 
an* simple* oscillators, which are not sufli’ciently 
stable. re(M*ption on superht*ls be<*«)mcs ratln*!* diffi- 
cult. What is reipiired is a set with broad tuning*. 
Hence, •:(*n(‘rally for woi-k on these nil i*a-shoi-t waves, 
super reji'e'nerative i*i*ceivers are used. Hut there 
are several disad vautaj'cs in the use of such ri'ceivers. 
h'oi* (‘xampb*, they hav(* ^ot i\ hisih noise level, thus 
recpiirin.u a .<iron“er sifiual, ami are less sensitive, 
further sup(*r i*i*^'ene?*ativ<* receivers,* when us«*il in 
close vicinity of each other, interfere badly, which 
creat(*s difficulti(*s in directiou-tindinji. Recently 
siit)erheterodyne receivers for use with radio 
meteoro«»:rai)hs have also b»*en d(*velope<l. 

At the lilin* Hill ( tbsei’vatory r(‘e»irdine is (buie 
on a chronoeiaiph syuehroniz(*d with the rotation (»f 
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the* coMlat't arm on tin* iiM‘t<‘<n-<».uraj)}i. When tlie 
(Inim eompleles one rolation lli(‘ reeiinlintr pen jrels 
lowered, thus the sincessive lines net separateil hy 
about 2 mm. As soon as llie relay on llie reeonl- 
irii?: eomes to a elose, a einMiil of the |)en ma*»-nel 
eloses. This <*inises the i)en to mak(‘ a mark on Hie 
pa[)(‘r. If the timiriu' sitiiial from the soundinj*: 
baMoon eomes at the same point on the ehronojrra])!! 
drum, but 2'mm. lower at ea<*h revolution, a straij^ht 
vertieal liru‘ woul'd be rorined, provi<led the mete- 


I 



oroyraph and the ehrono»Ti*ai)!i are in synelironiz- 
ation with eaeh other, h'ij^. II shows a rotatinu' 
drum «»n the left and the type of reeord obtaiiUMl 
wiili a stamlard radi()-nieteoro”raph on tin* rii^hf. 

A Comparison of llie Constant and the Variable* 
Frequency Radio Meteorographs 

Ae(MU*din.i» to I he "workiny- iiriiU'iple employed, 
the radio iiieteoro|nrai)hs fall into twu elasse.s, 
the I'onstant |•re^^ueney lypt* and the variable fre- 
(pieiiey type. In the former the radio-fr^Mpieiiey 
siiinals reju-esi nlinii' sinule headinjis »»f the various 
m.eleorolo^ieal eb'inents are transmitted in rajud 
sueeession, tin* li’aiismitter workinji; at a lixed fre- 
(|U<‘iM*y. Thus the instrument diies not furnish us 
with a eontinuous reeord of any oJ' the meteorolojrieal 
elements. T'his is the prineiple employed in the 


radio meleorograiihs of Ibiroan, MoltehaiiofT, and 
those developed at the I Hue Hill Observatory in the 
tuiiled States of America. The latter type of radio 
meleorooraphs make* use of a. variable radio fre- 
(|iieney for expressiiijr the ehanjL*(‘s in any of the 
iiHdeorolo^ienl elements. Thus we ean jret a eon- 
tinuous r<‘eo?*d but only for one of the elements. 
However, if we want to ns-onl (»ther meteorological 
<‘b‘ments also, mlditional signals on a variable fre- 
(pieney are reijuired or the transmitter may be 
swilehe<l sueeessively from one element to another, 
in whieh ease the reeord will not b(‘ eontinuous and 
we shall get oidy single readings in rapid sueeession 
as are obtained in tin* former t.vjie of radio meteoro- 
graphs. At ])resent, in the eonstaiit frefpieiU'y railio 
meteorographs great aeeuraey and rapid su<*eession 
of readings eannot be attaine<l at the same time aiul 
a eom promise has to lie made belvvtuMi the two, 
whereas the variabb* freipieney type of imstrumerits 
can furnish as with eontinuous records, though 
only for one of the elements. 

The et'iistant fi’ecpieney type of radio 
meteorographs reipiin* only a small band widtli 
foi* sueeessful operation and tin* <|Uestion of inim’fer 
cue' with other regular seiviees is not V(‘ry serious. 
The variable fnujueney inst runu'uts, on the other 
hand, riMiuin^ a band width of about 10(H) ke., and 
sulTei* fyom a great handicap as regai'ds inlerfeirneo. 

The variable freipimiey radio nudeorograiihs 
suffer from another disadvantage that these in- 
'striiments have* to be c*alibrated along with their 
transniii O'rs. Henei* a radio receiver has to be used 
'for obl.ainipg ealil;i*ation data and great eare is 
neees.sary in order that the calibration of freipieney 
in ierms of nu'teorologieal units may not change 
during the time that elap.'^es betw(*en the calibra- 
tion Mid actual scoiiding. In the constant freipieney 
radio meteorogi*aphs temiierature, pressure and 
humidity tests ean be eari’ied out without the radio 
part of the instiaimeiit and any number of meteoro- 
graphs can bi‘ calibrated at the same lime, ])rovided 
that they ean be aeeommodated by the ealibration 
chambers and that there is a sufheient number of 
(leetrical connect ions available between the chamber 
and a recorder. Once the ealibration is done, any 
meteorograph ean be eonneeted to any ti'ansmitter 
for actual sounding. The measurements iji the con- 
st aiit frequency type of radio meteorographs can be 
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(liiTutly roconliMl, vvliih* in Ifu* otIu*r type nf iiislru- 
nuMit fli(*y h{iv(* to Im' mad** hy an ohsopvn*, wliirli 
is ('(‘Ttainly not very convonionl. 


IVoiH one* anotluT. Tliis ai*ranj>(*nirnt (‘los(‘s 
cin'uit of tiu* Iransiiiittn* and inakos it radiate three 
sifiiials at eonstanl intervals diirin;;- one revolution, 
lietweeii every two ot' the tliree lipis moves the 
pointer of one of tin* mt'teorolo^ieal elenn'iits 
pr<‘ssiire. temp(‘rature and hnmi<lity. la't us take 



rij*. Ill 


The Constant Frequency Radio Meteorographs 

{((•) Th< Aslumit Uaditt }f( horfHintid ). — This 
instrument was use<l hy MoMehanoff and \Vei<'k- 
mann in the Arctic cxpe<li1ion of the airship 
‘ (iraf Zepplin ’ and became famous since then. The 
principle is essentially the same as explained in the 
general note on 'radio meteorographs. 

A contact arm is revolved hy a clockwork in 
such a inanner that <Iiiring the period of each 
revolution electrical contact is made with three lugs, 
arranged on a circle at an angular distance of 120*^ 


the temperature t>ointer. It will ap])i‘oac]i one lug 
or the other as ihe insIrijMU'nt passes through 
regions <if high and h)W t(‘mperatures. The revolv- 
ing arm of tfu* clock alsu makes coytael with tlio 
tem])erature pointer and makes tin* tramsmitter 
ra<liale *1 fourth signal. During the ])assage of the 
instrument through regions of higher temperature 
this signal will come shortly afUn* the signal of the 
lug one, hut when it meets lower teni])eratures — 
the time intei’val hefw<‘en the temperature signal 
and the reference signal iiu-reases. A calibration 
is necessary for supplyijig the correlation between 
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th<* two. Tlu* Iwt) rciiiaiiiiuji I'jiclDrs hit siinihirly 
iiiadt* iiso of fo]' i)r(*ssiiiT and hiiiiiiility. The 
ree(M*»rm<»' (»!* I In* signal at the ‘irniind is easy and 
has been explained Im-I'oit. 

The ehief I'eature of llie instriinient is its 
siinplieily Init it siilT^rs from s(‘veral disadvantajres 
ariec'liiiii a<'eiii‘aey. I^’irslly, the <*loek\voi*k of the 
inst riiMienI does* <101 1*1111 at a eonstani s])eed on 
aeeount of the, ehaiij^es of teniperat lire and air- 
density n<*e(‘ssarily met with durinj> the eourse of 
a sounding; secondly, the suixlivisions of the time 
seah* of llie instniment are detinitely limited, for 
the (*loek does not drive the i-ontaet arm uniformly 
and smoothly. 

(hj Thi' ' lynnitnuiriil ' of MhllvhnhnjJ. It is a 
^•^»ry widely used radio meleorofirapli. Kammj»;t‘riit 
m(‘aiis a eomb ai)|)aratus. Fij;-. Ill ‘•ives the t‘ssential 
featuri's (d‘ the instrument. T is a hi-ni'elallie 
thermometer aetuatin;; a pointer hy means of 
enlaryinj*’ linkages. The |V)inter ^:li<les over a 
system of el(‘etrieal eontai'ts whieh I'onsist of four 
rows of eontaets a,, a., a., and a.*, arraiij^ed in sueh 
a manner that (he pointer, reyardless of its j)osition, 
tjiiie'hes j)nly one of them. 'Phere is an eleetrieal 
eoiiiUM'tioii aiiiony the (*onta<*ls id’ the row a, and 
also amony those of a<j, a, and a4, hut the fuur rows 
are insulated from one anotlu*!*. h’our m<‘tal 
(*oml)s,* the sjiaees between the teeth <d' whieh an 
three times as wide as the teidh, may be use«l 
Kvery <im* o\‘ these eombs is eonne<*te<l t(» a Hat 
spriiiy, ;a,. an., ai.. and ai,. The s])rinys are arranged 
opposite small eontael discs, y;,, ft.., ft,, and ft^. A 
shaft (tl, rotated by a fan, carries tliese ilises, whi<*h 
are so shaped that duriny the <*»)urse of a sinyle 
revolution tln-y toin-U tln*ii* s])rinys once, twice, 
thrice or four times respe<*t ively. Now this whole 
arranyeiin'nl i^ put in the il battery eireuit of the 
Iransmitler, tin* shaft and the pointer forminy the 
two terminals Obviously at the time of a contact 
the transmitter ra<lia 1 es a siyiial eorrespomtiny t(» 
the .Morse sound of t, i, s or h, dependiny upon the 
position of the pointer on the eoiiib. If Ihe instru- 
ment travels from a i-eyion of hiyher temperature 
to another ol lower oiu*. successive siynals of 
h, N, /, r, h, \, /, /, et<‘., wjll be radiated, hut if it 
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enters reyions of inereasiny temperature the order 
of the siynals will be ehanyetl to (, 1, .v, /#. Tlie. 
correlation of temperature and ehanyiny of siynals 
is furnished by means (»f a calibration, and each 
chanye of siynal will indicate a temperature ehanye 
of one deyree, if tliis is the temperature reipiired to 
move the pointer from one of the comb’s teeth to 
the next. In actual soiindinys the initial tempera- 
ture at the yround is <leterniined and Ihhn the 
sequence of tin* siynals is followcsl. If llie siynals 
are received without a break nothiny »‘lse is required 
to find out the vei*ti('al distribution of temperature. 
Hut uninterrupted reiiqilion cannot be had always, 
hence special contacts q. whiidi allow absolute r<*a<l- 
inys of li‘mperature at certain intervals, have been 
provided. 'Pln'se may In* st'cn in h'iy. 111 . 

These special contacts may be reyarded as the 

tet‘th of a tilth eomb. the spaces between whieli are 

tvvtdve limes the width of a t«)olh. Off and on, the 

point(‘r makes the eontai't with a tooth of this eomb 

toyethei* witli a tooth of oin* (d‘ the other combs. 

The eond) q is directly eonni‘eted to the /^-battery, 

which produci's a constant bu/z of the transmitter 

duriny tin* period of contact of Ihe pointer with one 

of the pronys i)t this eomb. As shown in the tiyure 

the buzz first replaces a tooth <d’ tin* comb X;., then 

of Mo, then a,, then 114, then n. ayain. It eom])b*tely 

blots <ml the »)riyinal siynal bul can bt* (‘asily reeoy- 

nizi'd as a chai’acderistie point (tin* temperature of 

which is to be foiiinl from calibration data) from 

the combination of tin* buzz itself and the ])rece<liny 

and followiny siynals. If, therefore, duriny a sound- 

‘iny siynal is lost, one has to wait for a contact aft(*r 
« 

the rea|>i)earanet* of tin* siynal. This yives an 
absolute readiny of teniperat lire. 

Kor objaininy ])ressure reatlinys the pointer of 
the baroyraph slides over a eomb h\ w'hich is connect- 
ed to a flat spriny ai,,. stamliny opposite to the disc 
in exactly the sann* manner as the temperature 
arranyement. 1 ’he shape of is such that a dash 
siynal is pr«)«lue<*d with each ri*volulion (d* the shaft 
rr/. 'i’his tiash falls with the «lot of tin* temperature 
measurenn*nt . ’rhus (‘verv time the barometer 
pointer contacts with a t<)otb of A, the transmitter 
will radiate, in .Morse code, t, n, (/, b, instead of 
e, /, .N, h. \ pressure calibration is reipdred for fiinl- 
iny out these points correspond iny to tlie chanyes in 
liyuai, 
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UPPER AIR METEOROLOGICAL INVESTIGATIONS 
AND RADIO METEOROGRAPHS 

(c) Uadio Mi tioniffrujih . — In this 

jnstniniont llio pen arm of a inflt'oroloyical (‘IcMiienl 
slides over a eylinder, rotated onee or more inimher 
of times per second by means of a eloek work (»r a 
fan drhe. The eylinder consists ])artly of metal and 
partly of some insulatin;^ substance in such a manner 
that a open V is bu-nuMl. This metal V has 

its tip at the bottom and extends all alotiii; 
the ein'umferenee of the drum at its upper 
edf<e. Thus an inverted V of the insulating 
substance havin;» its tip at tin* upper part of the 
drum is formed. This is usim] as switch in the trans 
milter. The len^ith of the contact determines the 
position of the pointer and hence the meteorolof»ieal 
measurement. As the p<nnter travels frmii the 
lower e l^e of tlu* cylinder to tiie ui)per one. biwer 
and longer contacts are produetMl. 'I'he lime length 
of the contact measures the meteorological eleiiienl. 
I>ut this recjuires that the eloek should run at a con- 
stant .s])eiMl. The use of expensive and unreliable 
clockworks has been avoided by j»earin» to the 
eylinder a switehiny arranyemeut. This mechanical 
switehiny arranyement has recently been much im- 
])roved upon and a much yreater accuracy has been 
attained. The a<*(Miraey claimed is one millimeter of 
mereui'y and ().2“(' at intervals of bsss than MMI 
meters heiyht. This, however, to a yreat extent, 
depends on the rate of asi^ension of the balloon. 

Variable Frequency Radio Meteorographs 

(a) Dui ltcrt's liudin Mi liifniifroph . — Duekert 
employs the variation of earriei* fre(|ueuey of the 
transmitter to measure tem])era1ure. His instru- 
ments enable us to obtain a continuous record of 
temperature haviny only (»eeasional interruptions 
for pressure markinys. Fiy. IV yives one such 
instrument. The instrument consists of a short-wave 
transmitter, a. variable condenser, moved by a 
bi-metallic thermometer, and'a contact system. The 
whole transmitter* is contained in a small evacuated 
glass tube, only the variable condenser and termi- 
nals for batteries and antenna remaininy out.side. 
This is done in order to check undesired frequency 
variations due to changes of pressure, temperature 
and humidity. Hut the heal radiation from the 


tran.smitter itself causes a chaiii'c in tin* frcqucm*y 
ami hence in later models, materials which arc un- 



Fiy. IV 

alTectcil b,y tcmpcralun* eliaiiycs have bccn»nfiide 

The variable comb'iiscr is made up of two small 
brass plates, immcrsisl in oil contaiiu'd in a hai*<l 
rid)bcr vessel. .\ bi iiietallie strip shi(‘bled friim 
ra<liati<m by means of polisln*il tubiny steers one of 
the plates by means of an invar linkayc*. 'Phus tlu* 
frequency of the t ransmilt»*r ‘is ehanyed a<*(*or<rmy 
to the posit uui of thermometer. 'Pin* pressure 
element moves a small yi>ld plated •whe<‘l which 
revolves, on another similar wheel. There are a 
number of insulated spots on the eir(*um iVrence of 
tme of the wheels. Duriny the i)assaye of eacK of 
such spots the ra<lio siyiial is interruiiled. Tlu'se 
points have t«) be calibrated beforehand, and air 
l)ressures eorr(*spondiny to them ])redetermined. 
Between two such pressure points the rate of cliaiiye 
of pressure, ealculate<l* theoretically from the 
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kiiowirdyi* of tlu» nilo of ’{isucnl of llu* balloon is 
fipfilied. The IcmixTal nn* signals aro witli 

a short wave I’crcivri* haviii.u' a fiTJimou^v raiij»(* 
r(|ual to tlir total rati^'c' of Iho IrarisniilliO'. Dial 
r(*a(liii}''s arc taken versus lime ami expressed in 
units of temperature. The pressure slv;nals are also 


plates of which is moved by a thcrmomelor. But 
there are two more fixed condensers, the capacity 
of one of whieli ejpials the lowest capacity of the 
variable condenser while that of the other equals 
the hijrhest capacity of the variable condenser. 
There is also another variable condenser moved by 
a barometer. A fan resemblinjr a cup anemometer 
drives a switch which puts the four condensers 
successively into the transmitter circuit. Hence the 





V 


])lolt(‘d on the same ^raph and intermediate readinj^s 
are int<‘rpolated as explaiiuMl above. 

ih) Viiisal(i\s iindio Mi h (troffniphs. — Valsala’s 
instrument is sinijile, li^ht and inexpensive, ami is 
shown in \’. Vaisala realized the <lifticulties in 
buildinji' a transndtter where all undesin‘d chanj^es 
of freipieney are elim*inated. So he found a simple 
way to take them into a<*eount. tiis transmitter 
also consists ‘of a variable condenser, one of the 


reeeivcfl data show, firstly, iiie undesired frequency 
ehanj^es oi^ both sides of the total frecpieney ranf»e, 
secondly, the frequency ch;inwes broiq'ht about by 
temperature from both desire<l and undesireil causes, 
and lastl.^, the frecjuency changes caused by 
pressure from desired as well as uiulesirable causes. 
It is easy to see that these reduce the problem to a 
mere ctuisiileration of capacities instead of varia- 
tions in frequency. 
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Development of Trunk Telephony in India 

H. P. ‘Bhaiimik 

!-'i>riiiri!> I’uM iiiiiNli-r i’, Miidi.n. 


SiNcM-: tho of tin* pjvsi'iil «M'iiini*y Trlr- 

])}i()iiy has a iimsl iiiiporlatit hi'aiu'li of 

KIc<*tri(*al (N)mMiiifii<'alion Ils (Irvclnj)- 

inml has hcon plnMUHiuMial in Kur«)|)t* ainl Aiin'rirji 
Tor Imsinrss and social purpos(‘s, ;in<i <‘V(‘u in 
India w(* hav(‘ s(‘cn ils rcinai'Ualilc liiNJWtli diiriiiu' 
ri'ccnl years, I'ln* use (d* a telephone, coiiscioiisly 
or uiHMmseioiisly, creal<‘s a hahil iti the user, and 
when i 1 has l)een nsi'd foi* a tinn', it hcctnncs a 
in'cessity of lif<‘. 'I'liis is known in <*(Mniiion parlance 
as th<‘ lelei>hone hahil. 'Die hahil has ‘rn>wn lo snoh 
an ^xl(‘nt in Wesicrn countries, ]>arti<-nlarly in 
Aniei’ica, that it has there IxMannc a <*0111111011 
app«‘nda^<* to a house. Whether hir hnsiiu'ss pnr 
]>os<'s or for social ainenit ic'S, tin' leh'phoin' has 
heconn' an iinlispensahle n<M*essity. I'hirtln-r, 'r<'l<‘ 
pony has ])lay('(l and will <*ontimi<* to play v<*ry 
Important part in th<‘ material pro;^r<'ss of a country 
and will always contrihuti' to its comnn'rcial ami 
indust!*ial advain'cmVnt. Here in Imlia we ar<‘ 
ratlnn* hackwaial in onr appia-ciation of the fa<*ilili<*s 
oflV'reil liy tin* use of a telephone. ( 'onsiderinu tin* 
vasliM'Ss of the (‘oiintry, onr prouress so far has Iummi 
ext r<'n!el.y slow. A ycaxl hci'innini*’ has, h<iw<*v<‘r. 
heen ma<le, ami <'on<*erte<l and wmll thouyht-ont plans 
for the s])read of teh'])hom* m‘t works over hm**: 
stretches of this suli conliniMil Inive heen Hie .s<*rions 
<‘oncern 0I* the Indian Hosts ami T<'le»rai)hs Ik'part- 
menl for s<‘veral years past. The results have Ikmmi 
micourajiin^', and .judyiny’ from the fa <'1 that the faci- 
lities for telephonic eommnnieation have heen r<*adily 
availed of wherever they have lieen p?*ovi<led, I am 
(‘onvineed that there is in India a hrijjrht and int<'r<-st 
injL^ futur(‘ for th]s hram'h of <*Iectrical comninni<*a- 
tion. Its continuous firowdh w^ill, of course. <h*pen<l 
on the commercial and imiustrial <levelopment of the 
coinitry and a j)ro])(‘r iinderstafnlinj' of the advant- 
ages secured hy its use in all spheres of liiV. 


History of llie Telephone Syslenis in India 

IJcfon* dcsi‘rihinj4’ specific, ally tin* <l<*v<'Iopment 
<d* Trunk 'r(‘j<‘phony in India, it will h<‘ intina'stiny 
to jriv«‘ a sliort history of lln* ”i-ow 1 h of t<‘h‘])hone 
.system in ji<'iicr;il in this (i)iinl?-y. It w'ill show 
Iniw, from a ermh* hcuinnin.i»-. we have .arrived at 
tin* pn*sent stat<* <tf <h‘\< lopmcnl . We c;innot <lo this 
h<*lter than hy ipiotinu I'ntm a 1 )<‘]>art m<-n 1 ;il Huhliea- 
tion ilcalinu- with Hiis snti.'j ‘ct ; - 

“ It tuny of intcio'^l to in'jill tliat llii* piivati* 

line Mi{^)iic4| I>\ tin’ Ti'lc'.'iai'li I iia'ai'l niciil was crc«*ti*(l in 
\nttn.'.f |s,'.*, tlic fort oili.-o of ilm P»*nin'<iiltir anil 

(lii«Mit,‘il .Slontn .\:i\ ii 4 :i I ioti ,< 'Miiijuiiiv in Poinl>ny ntnl the 
\lnvr;;jion Dork ^ toil. I'lio iiioilci n Inni not tlicii 

iM‘rn lioonlri) toi'l Ih*' in. l i iiiiifnl'- n^ril \\on« of tin* :i1|ilin- 
iH'tirnl ilinl t\|ii*. conipniiirs folh»\\«>il tin* 

loml of flu* IN‘nin'iil:o' titi'l Oiioninl <'oni|inny nmi |wiv!iti* liix'S 
uo»k»*«l \\itli tin* “ A ‘ “ U ", •• r ” nr :(]|ih:ilirti(‘nl tliul 
insf rnnn*iil'< ."oon itornnn* ncnritd in nil Inru'i* ritii's in Inclin.” 

It w*ill he :a‘a<lily se<*n that the private lines 
•r<‘ferr<*d to ahovi* ;ii\ m»t leh-iihoin* <*ir«'nits tis umler 
slomi h\ ns now’, lh(*y \.’»‘r<* |•(*ally l<‘h‘jirapli eirenits 
w<n*k<'<l visually with tin* well known "H.” 
apparatus. TIu'se cii'ciiils wi‘re uim'U to individual 
snhs<‘rihers and they eoiihl h<* work<‘<l hy the siili- 
.serihers without .any si><*ci.al training. Tln*y were 
Ifms tin* fore runners of the D'h'phonc ciia-nits wliicdi 
<*ame in tln*ir w.aki*. 

Tlu* K<‘porl Hrocci'ils; 

“ Tin* in\i*nNi»n of tin* M irni[ilioin* in |S77 ninl tin; 
r:i|M«!ily with \\lii<-li it wn.s ini|iro\rii ;ini] *roinI>ini*<i with 
t(‘l«*|>h<ini‘ jiMve n new ilinrtion to tin* nin*n(i(»n of tin* D».*]»jol- 
iiiciit. \nnonN foriti.'. of :(|)|'nr:itiis olanincil from Kn^honl, 
Ainonca :inil olsowlirn* wore |nif iinih*i- (ritil, whih* imcrif s 

with «)th«*r cin.si^^ns wnr imoli*, tin instrninrnf <h>sij[rn«>(| )iy f||(> 
D«*|)nrliin*nt:il Kli‘i*t licitm \\:c< tiiinlly miopti'il." 

Tin* “A” “l>” ••(’” inst runu'iils were r<‘placed 
hy t(*h‘phonc.s ami the l)cpartm(‘nt aiimninccd its 
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willinu’tu'ss In sMi)ply trlfph(»»U‘ lines nnd exelnnifjrcs 
to the pnl)li<'. SiiH*e llieii the ( i'nvi‘rnment systems 
hfive sle;nlily, thoiijili sl(»wly, exj^imled. The Keport 
I’ll I't her jHlds:- 

“ 'riu* PrpMihm'tit li:i> ilscir in foin-li willi the latest 
iiiiproveiiient.s in ;i n t us nini nl nil times ha^ striven to 
sn|»|ily M fii.sf intf In I'.wi? llie tirst Central Itatteiy 

K\elian;;i‘ iti Imlia u:i'' installed at I'awrjpore, and in IlM.'l, 
the liisl aiitnmalii' <‘\(|^ati.ue in the Kast svas installed in 
Siiida. 

The hisini y.nf I lie lieeiise*! lidephntie syst^mis 
whieh ;ir<' still jiiieralifi.ir in India is jilso interestinj*-. 
As early as ISSI, Ihe I invefiiim'iil of India deeid<‘d 
to (Mieniiraue private «‘iiP‘rpi'is<* in lelephotn* business 
and aeroi'diiiMly lieeiisi's were eranled f<i I In* ()ri(‘nlal 
^reb'pliniie t 'n.. In i'slablish exeliaiijii'S in (*ai<Mitta. 
Madras, liniiibay and banuonn, whieli they di<L In 
ISS‘2 the same t'tmipany was allnwed. to open an 
exehanj^e al Karaehi. In ISSI! this l^iinptiny was 
allnweil ]n IraiislVi* its lieeiisi's Tni* liombay (ineind- 
iiijH' Karaehi I and rahnitla In the llobibay and 
lieiiiial 'relepliniie ( ’niii pa nies, bnt it r<‘taihed its 
licenses for Mailras and Kanunon. 'Die eontrol of 
tliese twn s\ stems was snirse<p‘^‘'d ly transferred to 
loeal enmpatiies. 

'rin* rnyally In he paid by the Company was 
originally fixed al HI nl the I'eceipt, bnt in ISS,} 
this was I'ediiecd In ."> , plus I , for all Momeelions 
exlendiii.u beyond llie limils spec-itied in the licenses. 
These rati's are still in I’oimml TImiiuh tIuTe was a 
tnvpgsal In pnrehase the (^)mpanii‘s’ niidertakinjis* 
in HIlid when their Tn'eiises were almiit to expire, the 
(lovernment linally de<'ided not to exercise its rights 
and the li»'enses were extended till HM-I under 
eerlain additional (niidiliniis In ensure tin* efyi'ei(*ney 
of service aeenr^rniji to modern standards. 

AutoniHlie Exchange 

'riie foreiininv. is a brief history of telephone 
develnpimoit ^ in India till abtnii Die year l!)2d. 
h’nriher expansion and important develoitments have 
siiUM* taken plai'e. K\eti several years priifr to 192.‘j. 
a larjic antomatie exehanue was instalb*d at Lahore. 
Automatic telephone ex<*han;ies have now been in- 
stalled in various other plac es such as Delhi and New' 
Delhi, Cawn[)<»r«‘, Allahabad, Xajipur, roona, Kaw'al- 
pimli, the* enal (iehls in Derijial and Debar, Dotr.ea- 


imiiKl, (.'ooiioor etc. A recent development has been 
the installation of small automatic excauf^es (20 to 
50 lines) in many small towns of the Punjab, Central 
Provinces, Madras, Hehar, Orissa and also a few in 
Denjjal and Assam. These exchange switch bemrds 
are designed to serve small areas and if properly 
planned and organized, the installation of these 
boards in rural areas and in oth(‘r out-of-the-way 
places wdll eive a real impetus to the expansion of 
telephcme facilities of the country. 

P»eforc‘ the advent of Automatic Kxchanaes 
manually (jf)erat(‘d maji’ueto and central battery ex- 
chan j^es were in operation all over the c^ountry. In 
automatic exchaniires, the operators are c'liminated, 
and subscribers once used to automatic exchanjfcs do 
not like the u.se t)f magneto and (\ P>. excluumes. 
This is, of cemrse*, cpiite natural as the elimination of 
operators saves time and ail troubles due to the 
idiosyncrasii‘s of the* human l•lement. However, the 
manual telephone systems, specially the C. D. variedy, 
(*annot be* entirely criminated, and if properly main- 
taincsl they j'ivc* cpiite an elllicMent scu'vice. The 
modern lc‘ndc‘n('y however is to replace all lar^e 
manual exchaim’es by automatic* exchanges. \Vith 
the c'onditions at prc*.sc*nt prevalent in India, the. 
manual P>. systems will prc»bably continue to be 
in servic'e for some time to c*ome, though the magneto 
variety w'ill go out of use in no distant time. 

9 

The l.ong-distance Trunk Circuits 

1’his ac'count cd* the* devc*loi)ment of local ex- 
change systems is necc‘.s.sai*y Hu* a propc‘r appiTciation 
cd* the rc*eent developnic‘i.: cd* trunk telephone 
circuits ill this country. The long-distance aiicl 
trunk c'onnec't ions almost ahvays follow’ the growdh 
of the loc*al exchanges. If there* is rai)id and c^xten- 
sive growth of Ihe local .systc*ms, there* will be 
c*orrc*spc)nc|ingly increased demand for the linkage of 
these local systems, which ultimately lc‘acls to the 
establishmc'ut of trunk c-onneetions and tlu*se, though 
of moderate* lengths, in the bc*ginning, are followed 
by the* provision of Icmg-distanec* circuits extending 
over hundreds cd* miles in a vast c*ountry like India. 
This is strikingly demonstrated by the fac t that the 
most important development in telephone communi- 
ctalion wdiich has recently taken ])lace in Inclia 
redates to long-distance telephony linking up the 
local exchangers install(‘d in most of the important 
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cilios ill India. TIu* l<M*lini(iu(* oT l(»ii«»-distaii (‘0 
Irlcplioii^v is (jiiilo dilTi’HMil from tlial of U)c;il i*x- 
rliaiij»'(* systniis aiid^ calls for llic solution of some* 
vci’v elifficult ])rol)lcms which do not couce‘rn 
the* local exchange's. India is a coiiniry of huij^- 
elislanccs and the Iniiik tcle‘])hoiie' circuits hclwce'ii 
diffe*re*n1 cilie's situated wielely apart e'oiisisi «»f ae^rial 
win's e'arrii'd on ii*on-pol(‘s. Due' te) the* variations 
of climalie* eonditions in differe'iit parts of the* 
country, the* task of inaintaiiiin}.' tlu'se* aerial circuits 
in a suitahle e'ondition for the* transmission of t<‘Ie' 
])hone si)eee:h is not an easy one. Ve't in spile of 
these' natural diflicul I i<'S the Indian Posts and 
Te'le'j'raphs I)e|)artment have siicceede'el in e'stahlish 
inv a netweU'k (?f lono-distance' trunk ti'lephone* 
(•ircuits in India <lurin'i: the' last ten or tw<*lv<' yesirs 
which from the* ))oint of vie'W of cflie'ie'iK'V e'eimparcs 
ve'ry favemrahly with similar lU't works in otlh*r parts 
of the* world. Owin^ to the' lon^ distaiH*e'S invethed, 
re pf'ate'rs have* to he' inslalle'el in inte'rme'eliate' <»ftice's 
to si re'iijitlu'ii the* s])('ech currents, The'se' re'pe'ate'rs 
consist of thermionic valve's which amplify the* 
spe*e'ch ciirre'iits passing- (»ve'r the' e-ircuits. In mode'rii 
te'le'plmne' re'pe'ale'rs the' cmissiem of e'le'e Irons fremi 
hoi e*athe)de'S e»f 1 hermieinie' vahe s, is maele' use; e»f feir 
amplifyiii}^ the' minute' si)e'e'ch euirre'iils. This is a 
strikinji' instaiu'e' in whie'h the re'siilt e»f re'seare'h ed* 
t he'eu’e't ie-al physics Inis he'e'ii praedieally e'liipleiye'il in 
ihe' ele'Ve'hipme'iit of hmii dislane'e' e'le'e*! rie-al cemimn ' 
nie'at ieui. 

The' tirsl impe.rtant leeiii; elistaiie'e' trunk e'ircuit 
with re'pe'ate'i's was ini re»elue*e'd he'twe'e'ii Dale*utta ane| 
l)e*lhi. 'riiis was inaii^urate'd in the' ye-ar ITitl. The 
elistaiice e*ove’re'e| he'in^' tltltl mile's. 'I'his /-ircuit hael 
at first twe) inte'rmeeliale re'pe'ate'i* statiems, m'.:., at 
Patna aiiel Due-kneew. Later em, tee improve' the* 
t ransmissie)n e*ffie*ie*ne y eif the* e*ircuit, a third repe'ater 
was installed at .\sansol. 1die* ne*xl loim-elislane*e* 
trunk circuit was e'stahlislu'el he*twe*e'n Pomhay anel 
Delhi. The* elistanee in this e*ase* also is ahenit !M)0 
miles. This eire*uit has three- inte-rme'diate* re'pe'ate'rs. 
n>>., at Aj*ra, llutlam anel Surat, Gradually e»the*r 
lon'»:-elistanee trunk circuits, nmstly weirke'el eiii the- 
carrier sy.stem (of whie*h a <le*se*i*ii)t iem will he ^iveii 
later), were* installe*el anel we have* now in Imlia a 
fairly lar^e netweirl; erf tele\)he>ne trunk cire-uils 
enahliiif'- one* tee e-aiTV eui e‘onve*rsation from e>ne* enei 


ed’ the eoiintry tei the e»th('r. h'en* example, it is an 
e*asy mattei* ire»w to e*arry on a leh'phonie* (*einve*i*sa- 
tiun fremi Kame'swaram te» Pe'shawar anel from 
Karachi tee Shillerno. 'fhe* heiu'ly eeiitjxest.s in the* N. 
\V. Krontie'i* Preevince's can -now he* pla<*e‘<l in elire*e*t. 
telepheenie* ceemmunicat ion with ail the* impeertant 
eitie's in India. (hie- sheeiihi met imagine that the* 
spe'i'ch een tlie'se* trunk circuits is interior tee the* 
spe'e'ch een the hee'al te-le-pheeue* cir<*uits. On the' 
e'ejiiti'ary. the* trunk spe*e*e‘h is eefte*n he*tje*r than the' 
loe*al spee'ch. 1'he* elislane*e's (eve*r wliii*h coiive-rsatieeii 
take's place een semie* eef tlu'se' trunk e*ircuits are' eeftcii 
.se*ve*r.*il thenjsand mile's. This is parln'iilarly the e*asc 
when the* ilire*e*l reeiite* is inle'rrupleel ami e*(enve*rsat iem 
take-s plae-e- on a hiiilt-iip e'ii'e nil followinu' a reeiinel- 
aheeiit reeiite*. Por e'xample, it seenie't ime-s happe'iis 
that Oalcutla canimt he* e*(enne*e*le'd tee Simla e)ve*r the* 
diree*l reeute'^elue* tee seeme* line* treeuhle*. In that ease 
tile* Oale*utta suhse*riher talks tee the* Simla suhse-riher 
rid Pemihay. The* elislai-ce* he*twe*e‘n ('ah'utta anel 

Ihemhay fs mile's, he'lwe'e'ii Dennhay ;iml De*lhi 

aheeut'lioo mile's ami he'twe'e'ii De'lhi ami Simla eeve'i* 
200 miU's. So that the* total U'lmtli of the e-ire-uit e)ve*r 
which ceenve'rsal ion lakes plae'e* weerks enit tee he* m*ar- 
ly 2400 mile's. A e-eeiivi'isation fi'iem K*ame*swarani to 
Pe'shawar can take* i>lae*e* <m a e'ire*uit eif which the* 
le'n<»th is slill nre*ate*r. It works out le» ne*arly 1,000 
mile's whe*n the* e*emve*rsat ion is e'arrie*el on • 
Ihmihay ami e\*ile*ulla. Sue*h are' the leun^' eiicuits 
e»ve*r wlpe-h te'h'phom* e e>nN e'i'sat iem is now peissihle* 
in Imlia. It may a^ain he* me'iitieiiie'd that, in eem- 
sieleriii”- the* e*flie*iene*y eif the'se* cire*uits, we* ^hflulel 
md fe)rL!ct that the-y all cemsist ed‘ hare* ae*rial wire's 
suhje'ct to very wiele* variaPnms of te*iii])e'i'ature ami 
alsee liahle* tee he affee'te'd simultane*emsly hy eliffe*re*nt 
kinds id' we'athe*i' e*i.mlitiims ove*r eliffe*r, nt 
se'e'tiems of Ihe* .same* e-ire-iiit. 'riie* e*\trane*ems noise's 
are semii’time*s so ure*at that s])e‘e*ch is ahsolute*ly 
elrowiu'el hy lhe*m. 4'his is the'^most difli'e*ult preihh'in 
in lemu-distane*e* te'h'phemy whie*h e'lmfreiiits the* 
ti h'pheme* eimme'e'rs in India, and on its satisfaclo»‘\ 
.seelution de*pe*mls the* e*nie*ie'ne*y of lonii-elistane'C 
lele'jelmm*' se'rvice* in the* e*ountrv. A minimum dif- 
fe'i*<*nce* he'lwe'e'ii the- spe'cch ami m)ise* le*ve*l on a 
tele'pheme* cire*uit must always he* maintained for 
satisfacten-y i)e*r forma m-e* of the* cir<*uit. It is a 
e-emiparalively e'asy malte'i* tee transmit spe'eedi een a 
liijih h'vel spe*e'ially on a can*ie*r tele'pheme* circuit, 
hut we seiem come* te) a limit he'yoml whie*h this le-ve*! 
e*annol he* i*aise*el elm* to othe'i* ti*ouhle*s sue*h as imise*. 
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iii1ori*(‘n‘ri(*(* with tho jicrformniice of tlu* cir- 
cuits, etc., on the same roiUe: Thererore the stilulion 
lies in Irving- to nMluce. the noise level nithcr tlwin 
increase the speech h-vel. 'I'his is efTecled hy 
separalinji: the circuits as far as possihU* an<l hy a 
system of alterinj*' tln'ii- piLsitions on the poles alon^ 
the route. This latter process is known as the 
Transposition of the eii’cuits. ” It hrielly means 
that the dilVerent ('Ircuits on the same line of j)osts 
are crossed over acc«»r<lin» to pre-arran}.''ed plans l<i 
nullify the elT('ct of inductive disturhances on tin* 
J'ireuits. The desifiiiin^- of transposition schemes for 
lonj»*distaiic(‘ telephone circuits is not a simple matter 
and calls for special technical skill involving a knowl- 
edge of specialized mathematics and also a nra<‘lical 
experience of local eircumslane(‘s prevalmil in tlie 
country. That satisfactmy eommer<'ial speech has 
been practicable <in lon«-itistance trunk telephone 
circuits is no mean tribute to the superion con.st ruc- 
tion of the aerial lines in the country. In Europe 
and America, lonj^-distanee trunk telephone circuits 
are often carried through underj^round cables. It is 
fairly easy to maintain such circuits in a stable con- 
dition and to reduce the inductive disturbances to a 
minimum. Mul the niainteiiance of aerial circuits in 
proper ordcu* under the Indian workinj^; coinlitions is 
a very dilTicult problem. The only countritss where 
really lonmMli.stance aerial circuits similar to those 
of India are in use are the United States of America, 
t’aaad'i, Australia ami probaiily Kussia. There too, 
the present tendency is to make ‘>reat(‘r use of under- 
f^round cables wherever practicable and in ii few 
years all these aerial circuits will probably be e«>n- 
verted into under«:round cable circuits. It is how- 
ever (piite impossible to use such cables in India as 
the cost of layinji: thousands of miles of underground 
cables for telephonic ('ommunication is beyond the 
present tinancial resoun-es of the Posts and Tele- 
j^raphs Department. • 

TItc Carrier Current Working 

The introduction of what is known ns the 
carrier current system of vvoi kina' lias enableil the 
IVists and Telej'iaiihs Department to make further 
and somewhat rapid proj^ncss in dcveloi)in«? loniy- 
distanee telepiionic communicatiiMis. 'Phis has been 
the means (d* j)n>vidin»- several telephone channels on 


one pair of wires between important centres. Tt has 
been ftnind possible to sueprinipose telephone cir- 
euits on existing telegraph eirciiits after carrying 
out certain improvements to the lines. This has 
avoided the neeessity of investing large sums of 
money in new line eonstruetions, which is certainly 
a great advanlage. In the carrier current telephone 
and telegraph working the thermionic valves ])!ay the 
most important part. The valves in carrier current 
working are used for a variety of i)iirposes, viz., for 
gemu-aling the oscillating carrier currents and for 
tlieir modulation and demodulation ))y the speech 
eiirrenls. The valves are also used for the ampli- 
heation ol currents in various stages of the working 
proee.ss. The oscillating enrrenis are generated in 
diherent groups of freipieneies and are modulated 
liy ilifferent speech currents. They are then trans- 
mitted over the same pair of wires. At the n*eeiving 
end th(5 dilferent groups of these imxliilated oscillat- 
ing currents are separated by devices known as 
electric fillers which are combinations of condensers 
and coils. Kaeb electric tiller allows only one Irind 
of modulated oscillating current to pass through it. 
Tlie dilVerent groups of imxlulatt'd oscillating eui*' 
rents are then demodulated, f.r., the (eleplione 
enrnuits are seiiarated from the oscillating carrier 
<*urrents and are ])assed to separate teicjihone eipiij)- 
iiients *at Iht receiving end which are cpiile disiinel 
from one anotlnu* and afford means for independent 
telephone eommunieations. Tin*, oscillating currents 
are called “ Carrier Diirrents ” as they, as it were, 
carry tin* telephone currents on the* line wires and 
.deliver them to separate ami independent tele])hone 
('ircuits at'thc receiving end. The channels do not 
interfere with one another. The same principle (*an 
be applied to the transmi.ssion of telegraph signals 
and a number of ttdegrapli ehaunels e.au he worked 
on the same j)air of wires. Jjastly, by suitably 
choosing tlie fre(juenei(‘s of the carrier (iiirrents, a 
number of telegraph and telephone channels can lie 
worked on the same pair of wires, in addition to 
the ordiJiary telegraph and telephone channels. 
This is a very rough and meagre description of a 
highly technical and ingenious system of electric 
eommuncatiou which has been retiiitly introduced 
in India. The first carrier telegraph system was in- 
treduced between Calcutta and liombay in the y<’ar 
lyiJl, whi(ih made provision for 10 up and down 
I'arrier telegraph (channels between the above places 
(•n the same ])air of wires, only 4 tip and down 
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(‘haimels being actually usee so far. hi 
1934, three carrier telephone channels were 
added to the same pair of wires wiih 
the rcseult that there have been provided four tele- 
phone circuits on which four people in lioinbay and 
Caleulta can carry on telephonic eonversalion at Die 
same time and on the same pair of wires without 
interfering w’ith each other’s s]n*ech ; ail the time 
these conversations arc going on, the 4 u]) and down 
telegraph channels arc utilized for i)assing tel«‘gra])h 
messages without I'ausiiig i liter fereiiee with oiu* 
another and with the telephom* channels. As 
already mentioned the dislanei* between (’ahaitta 
and Bombay is 1,250 miles. There are earrim* 
repeater stations at .Jamsln‘dpnr, dharsugnda, Kai- 
pur, Nagpur and Bhusawal for working the above 
carrier scheme. No other long-distance carriiw cir- 
cuit e<|uippod with so many telegraph and ti'lephone 
channels and working through five repeater stations 
on a single pair of aerial wires exists in the Bast. 
Kveli in Kurope. such long multii'liannel carrier cir 
euits eiiuifiped with so many repeater stations and 
worked on a ])air of aerial wires has not so far been 
installed, controlled and maintained by a siiigb‘ ail- 
ministration. Other earrrier ehanin'Is have also 
been installed between Oaleutta and Delhi, Defhi ami 
Bombay, Bombay and Poona, Poona and Madras, 
Bombay and Ahniedabad, DiOlii and Lahore, and 
bi‘lween some other i)laees. All these circuits are 
eunipped with the nnist up to-date and erticieiil ap- 
paratus available anywhere in the world. Thmigh, 
semn^ of these are single channel carrier circuits, all 
are very likely to be converted into mulli»*l;.i. ce! 
circuits in the near future to me<*t the expanding 
trafTlic. demand. The Delhi-Lahore earrim* circuit is 
already equipped with three telegraph’ and three 
telephone carrier channels. A new carrier c'ircuit 
has been recently installed betwemi Bomb.i, and 
Delhi with three telephone ami four telegraph 
channels. Another important carrim* (ireint is 
under contemplatitni between Bombay and Karachi 
I'm Ahmedabatl. This circuit will be fi1te\l with 
three telephone And four Irlegraph ehannels. The 
(^ilciitta-I)elhi carrier circuit which is at present 
eipiippcd with only one carrier telephone channel 
will in the near future be eipiipped with three tide- 
phone and four telegraph ehannels. As lime ])asses 
on, the demand for addditiuiial long-distanee tide- 


phone facilities will grow very rapidly and already 
there ere other proposals to extend this system of 
working on several long routes. Tln‘ earrier systmn 
is peculiarly suited t(> the conditions in India. 
Owing to the long distanees’involvod, it is imjiossible 
to erect a large number of wires for increasing tlu‘ 
number of channels. With the application of \]\v. 
carrier principle the same pair of win*s can be* made 
to carry several telegraph and tidi'pbonc clianncls. 
The advantage of further (‘xtending dlie use of 
earrier s.vstem is thus obvious, forjhough tlic eipiip- 
ineiits are fairly expensive, they^ are certainly 
cheaper than the cost of erecting new wires over 
very long stretches of the country. 

International Telephonic Communication 

Next to, the adoption of the carrier system in 
India, .inolher striking advance that has taki n plat'i* 
ri'cmdly in eleelrii'al commnni<*ation is the provi- 
sion <d* f.leilitii's for international leleplionie eom- 
luunieAtion. It is now po.ssible fi’om any telephone 
subscriber eonneeted to the trunk leleplione net- 
work in India to put himsidf into (*omiiinnieation 
with almost all ollii*!* telephone systems in tin* world. 
The ebannel of eoiiimnnie;il ion for siieli a trunk 
.servi<*e is riff the ra<lio link wbieb eenneets India 
with Kngbmd by wireless. The bind line is first 
eonneeted to llie Bxelmnge at Kirkee (near Boona). 
Krom Kpdvee the speech is ]iassi‘d on by short wave 
, wireless tele])bony Kiiglaml wbeiiee it is extemleil 
to all other eonniries willi wbicdi lOngland iJT eon 
n(‘eted for tele|)limiie eommnnieation either by iaml 
lines, eai)l(*s or wireless. This service was opened 
in India on the 1st (»f May 19:):l, and since its in- 
auguration the di'iiiand for overseas eonneetions 
has been steadily growing. 

We have however a se])aratt‘ arrang(‘ment for 
teleplionie eommnnieation with Ceylon. The trunk 
service with (Vylon was ojiened about 3 years ago. 
The land liin* in India, iiad b(*en exteruied to 
Iiamesv\awam. Between Uaim*swaram and Talai- 
manuar ou the Ceylon coast a special eouibined 
loaded telegraph and teb'plioiie cable was laid in 
March 1934. Tin* laying of tliis cable which is the 
first of its kind in India, has made the estal)lisb- 
ment of eommnnieation with Colombo and other 
telephone centres of Ceylon, a simi)Ie matter. 
Lastly, through the enterprise of the Indian Posts 
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;ni(| Tcl(*i»r:inlus I muiit, lini'inji lifis Iktii linkiMl 
lip wifh tlir ‘•■(‘Mci'hI lolcphoiK* nolwoi-k of liidin. A 
short wove nnlio link service 1ms been eslablisluMl 
hot ween Indi.-i ;inil Ibirnm. 'I’his fei’miiml olliet's 
lire Mfulnis in lii<li;i ;iinl Ibini-oon in Ibirnm. This 
link is iilso very piijniliir iiini Ims met n pressing 
ne(‘d of the (M)iiiimM*ei;il i‘()iiiiiinnirK‘s of the two 
eonnti’ies. • 

N(*ed for Nationalizing Telephone System 

An {leeounl of tin* devi'loinneiit oi* trunk tele- 
phony in linrm will not be complete witlmut :i 
rel'en'iici* to the tin;iin*i;il Jisj)(*el of this (lev(‘h)in 
mriit. It is very renmrknble tlnit while tin' number 
of tele}^r;ims ;is well ns their vnliies |)er nnnum Ims 
not shown any very marked rise dnritm the last* lew 
years, tin* telephone |■evenne is steadily increasiim". 
This is a cl(‘ar in<li<*ation that tin* (‘cmveikience and 
facilities affonled by the telejihom* are ‘»ra«dnally 
beinji' more and mori* appre(*iated by the general, 
public. ddn‘ trunk telephone r(*venne has risc*n from 
about lakhs in lil'Jo-'Jtl to nearly lakhs in 
Similai'ly the iiiconu* rrom local telephone 
connections has increased rr(»m about lakhs in 
l02^-2t) to over 4<l lakhs <d‘ rup(*es in llldti ‘IT. 
h’lirther urowth of iin'ome under both these heads 
is sure to follow in the future. In this <‘onneetion 
it will not be out of |)laee to iin*nlion that the larg(‘st 
IocjTV ^M'lephene systems of the (*»iuntry, namely, 
those in falciitla, Hombay, .Ma<lras and sonii' other 
places are woi’ked by private cjmipairn*s. The 
royalty paid by all these companies in ITtb .’57 W';is 
about l.l lakhs of rupees, w In-reas the revenue 
earned by them was moia* than l)4i lakhs. A^ain, 
of the total nundier of local leleplnun* connections 
of nearly 74, Mb texeludin;*- those of lUirma) in 
l!l4ti ‘M, as many as w<*re supplied l>y the 

licensed companies and 40,1)01 were •only supplied 
from the tiovernm(*nl systems. It simuld be n*- 
mendierc'd that the lie(*nsed syst(*nis operate in the 
4 or 4 most populous <-entr('s wher<*as the (bivern- 
ment systems are scattered over numenjus compara- 
tively small cities and still smaller pi’ovineial ti»wns 
some of which are no b(‘tter than glorified villages. 
The effect of this distribulitm is that while the 
liei'iised eompani(‘s opei'ating in (*ompa<*f areas can 
manage theii* systems ver.vVeonomieally, the sealler- 


<m1 (lov<*rnment systems naturally cost more in first 
installation as well as in maintenance charges, 
ttovernment have to embark on very expensive trunk 
d<‘velopmenl schemes without the benefit of substan- 
tial financial a.ssistance from the lucrative local 
systems i>pera1ing in the large cities sindi as lhmd>ay 
a?id (’alcutta. This anomalous arrangcjneiit sh»»uld 
be done away with as soon as ])ossible, and both 
the long-distance and the local tclcphom* systems 
should be brought under the control of one adminis- 
tration. In consideration of the im])ortance of 
clccti’ical commmiicatioJi as a Public utility service, 
I am of opinion that for better co-ordination and 
more extensive devclopnuMit la)th the long <listance 
and the local tel(*phone systems should be owuied 
and managed by the State. This was r(*alize<l by 
the I British Post Offi'ce many years ago and the 
result was the nationalization of tin* telephone 
systems »)f (Ireat. Britain which are now owned ami 
managed by tiu* British Post Ofiic^* to the great 
a<lvantagc of that country. 

It will bi* of intere.d to mentio?i here the sources 
<d‘ supi>li<‘s of (*(juii>menls r(‘(|uired foi* long <listanci* 
as wi‘11 as local teU*phone systems. As far as the 
long-dislanc(‘ (spiipments aia* ('oncerned. the sup- 
plies so far are being obtained fi'tmi ontsi<le India. 
There are only thre<‘ (»r four fi!*iiis in Kurope and 
America who are ]>iom‘ers in the mannfactui’e of 
long distanc(* conmiunicalion e(julpm(‘nts and the 
Indian Posts and Telegra])hs Department have to 
take a<lvantage (d‘ the (‘xperieiice and practical 
knowhslge of techni('al d(‘tails of tliesi* firms for the 
'd(‘sign and installation (d‘ ei|uipim'ids to suit the 
special ri'ipiii’cMuents of this country. As regards 
the local tele])hone systems substantial ])rogi’ess has 
been madt* in the manufactuiH* of (‘(piipments in 
this country, and the Telegi'aph \\’orksho])s at 
.Mipore have playe«l a very important pai*t in this 
direction. (Nmsidei’ation of space iloes not permit 
us to go into details of the activities (d' the Tidegraph 
VVockshop btit it will sufti'ce to say that almost all 
the n'tpiirements of tin* l)('partment for (\ P>. and 
magnelo l(‘lepho!ie exchange switch boards and their 
littings an* being satisfa<*torily manufactured in 
these shops. 

Need for a Research Branch 

Another gri'at dcsidcnitum is the organizatiiuj 
•d* a research branch in India to stmly the problems 
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of (\»minutiica1ioii iti hikI of Inii<i- 

ilisljiiK'O tt‘lo])li(»ny in iKirlioular. Xiinioroiis pro- 
Mi'ins nriso wliioli ('iinnol hi* sntisf.H'loi'ily solved l»y 
;i} 4 (‘iieii‘s opcivdin^' in o11it‘i* (‘onnirii's ;is llie coiidi 
ti«>ns niT not ideiit ivjil. IndriMl, nninnlael nniiir 
i'om])}ini(‘s had to <loi)Ute special statT to this eoimtry 
in the past to study the prohlenis on tin* spot hefore 
nndei‘lal\inj»- tlie niannfaeinre of apparatus r(*<piired 
by the Posts and Telegraphs Department. 

Tliere is also a tu‘ed for further iiurease of the 
iiniiihei* of trunk eirmiits eonneetinj.*- iiuportard trade 
(‘(‘litres. Aeeordinji to modern praeti(*(‘, one (‘ir(*iiit 
should he ])rovided between two (‘ciitres for every 
thirty trunk ealls per day. h’or a r(‘ally first class 
trunk servicM* it is V(‘ry essential to ajiproadi this 
standard as closely as possible. I'lu* popularity of 
the trunk service* will depend on tin* rapidity with 
which (*onn(*(*tions (‘an be j»iv(‘n. Th(‘re will lx* a 
«»r(‘at increase in the revenue as si.'oii as a (piick 
and* reliable servi(‘e can be ensured, d’lu* er(*ation 
of contid(‘nc(* in this resp(‘ct in the mind id* the 
puldie is very ('ssenlial for the ^;rowth of r(*v(*nue. 
rnfortunately want of proper tiiianeial resour«‘(*s 
sto( d in tin* way of the rapidity of deveh»tmient. It 
is howeNer uiid(‘rstoo(l that ^ivater attention W beiiii** 
paid to this aspect of the development of loii.i*- 
distaiKM* t(*lephony and a ratln'r ambitious pro 
gramme is beini*’ arranged for tin* next tive .years. 

IVIc'plionc llabil (jiowiip? 

f 

I may mention oin e more how the telephone 
habit (d‘ tiu* people of this e(»untry is jirowin^’. N«»- 
where is this mon* a])j)arent than amoim' the linlian 
commercial communities, j)articularly iiMhe Punjab 
and in P»ombay, while in Madras, where the facilities 
for telephonic communication have been (*\tended 
loiiji' after thosi* in tin* Punjal), the peojile are rapidly 
eomin**' to tin* fore front in making; use (d‘ them. 
Th(*re is so much Z(*al, (*aH-crn(*ss and rivalry amon^^ 
tin* merchants and lrad(*s p(*opl(* in makinj» use cd’ 
the facilities to. improve their business interests, 
that many subterfuj»es are ri'sortcd to by subscribers 
in busy (a*ntres of trade to S(*cur(* priority of service 
in makiu}*- trunk-calls, and somelim(*s tin* I*osts and 
T(*Iej>raphs Department are hai’d put to it to ('ounti'r- 
act the (.lubio\is uu'thods adopted by them. This 


troubh* is a (lir(*ct result id' a paucity (d' trunk idr- 
cuits between tlu* various trade centres. In the 
bazaas at .\mri1sar and Ludhiana, the trades 
p(*ople are busy with t h(*‘irdeb‘phones the whole day. 
The sann* is true (d* im'i’cha’iits and tradespeople id* 
Surat and .Mimc'dabad and id her busy trade ei-iitres. 
Th(*re an* many other pbu'es where this brisk ami 
Ci>ntinuous use of t(*l(‘ph(Uie is };oin^‘ on from morn- 
inji: to evening'. There is alw;ays a «ireat demand 
for new' eonn(*etions oiiei* a t(*lephone system is in 
stalled. Tin* demand increases still further when 
the system is brought on to the trunk network of 
tin* 4'ountry. Tin* iisi* (d* the teleplioiu* for social 
])Urpos(*s is not yet very extensive, but it is bound 
to eomi* at no distant dati*. .Vj^ain the develop 
m4*nt (d* t(‘lephone communication and particularly 
trunk t(‘lephony is closely linlu'd up with the growth 
(d* industries. As a matter td* fact in this ease, one 
helps t he (d her. it is a matter for re'ir(*t that Pen;»al 
has ni»; y(‘t taken full a Ivaidatii* of tin* facilities 
(d'fcred by loni* distamx* ti‘le])honi(‘ communication. 
The too and Jute industries (d* Leniial ou^ilit to have 
‘j’iveii scop(* for the installation of many teI(‘phone 
systems and their interl wd;in^- trunk circuits. How- 
(*ver mwv that Dacca, Darjei'kiiii*' and Shilloiifi’ have 
b(*en rM)k(*d with Pahnitta, it, is hojied that there 
will b(* substantial developm(*id in this direction in 
the districts (d' l•klstern and Ntuthern Penpal mid 
.\ssam. 

( oiu lusion 

in (‘omdiisioii it is si;^iiiti('aid to mde that ai‘(*orii- 
iii” to the available statistics then* is roimhiy oin* 
tilephonc foi- every b,(M)l) [>fople in India, whereas 
in .\nierica there* is om* teli'phone for (*very six or 
seven pei'sons. This shows Imw backward the 
((lutdry is in res[u*ct (d* tin* developmeid (d' Klectrical 
(Communication. \Vi* n(*ed md howi‘\er be dis- 
('ourai’cd by these* fiyure's.* Judj^inv' fi't)!!! the 
devcIo]>nient tjiat has taken place in the* very short 
period id* the last 10 or l‘J .years, I ;fm incliiu'd ' to 
think tlu|t in tin* lU'Xt de(‘ade with fa\ourable trade 
conditions furlh(*r expansion, both in local and lon^- 
ilistance leleplmnic communication, will take plaei*. 
The rates for t('h*phone connections hav(* mwv be(*n 
rcduc(*d by the Government, and I have no doubt, 
W'ith larj»<*r (‘\])ansions of the telephom* syst(*ms, 
further favourabb* terms an* likely to be available 
for local as well as trunk»eircuits. It is understood 
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DEVELOPMENT OF TRUNK TEt JPHONY IN INDIA 

(iJ)vorri]n(‘iit liavo amnly takt*?i steps to set up 

i\ speeial oTOiriization For t.lie stiuly oF tlu* {growth 
and <listril)uti(m oF teI(‘phoiie traFfie and to work 
iHii e<piita])Io rates on eeoiiomie basis both For loeal 
an<l trinik tel(*pliones. This is eei-taiidy a move in 
the rifilit <lire<*1ion and will, it is 1iop(sl, help in 
populariy/m^ the us(‘ id' telephone and ensure its 
further expansion. * 

There are untobl resouia'cs in the eounlry 
whi(d) are avvaitini^: developunuit. In modern times 
Ibe development of Kleetrieal Communieatiiui is 


Separation of Isotopes 

F. W. Aston 

Trillil\ • I' i ml i! 

Tmk separaliofi (d* isolopes, that is, abmis oFdif’Ferenl 
mass oeeupyiny lh(‘ same plaee in tlu' IN'riodie. 
Table, is a dil'tieult problem; in Fael, it is this iii- 
sep^rtTliirdy which led to their oid^inal discov(‘ry, 
holt wood in IJMMi mdiced tliat if by (dm nee thorium 
and ionium <Mim]>ouitds became mixed it was im< 
possible to separate them by any chemical means. 
Similar identities W(*re Found amon«»' (dher products 
of radio activity and this led Soddy to publish in 
l!M0 his theory that the same (diemical (dement (‘ouhl 
hav(‘ atoms of dilTereut weights which he sul)se- 
(pieutly calk'd ‘lsot(»pes’. 

The tirst partial sei)aratioii of the isot(»pes (d* 
neon 1 a(diiev(‘d by diffusion throujrh pipecday. The 
possibility of this rests on the Fad that the rates of 
ditH'usion of atoms in a ^as are inv(‘i‘sely ])ro[>ortionai 
to the s(puire roots of their masses. As even in the 
favourable ease of neon atoms of masses 20 and 22 
respectively the 2lst root is involved, the method is 
extremely lalnu'ious, l)\it after many months of work 
1 was able to show a chaVH:e in density of 0.7 per 


closely linked up with the }>:rowth and development 
of industries. As time pro^:resses, there will be 
j^reater and j>reater demand for telephone facilities 
in India. In spite of the comparatively rapid 
developiiuMit durin^^ the last Few years of lontr- 
distance telephom* circuits, we are just on the 
threshold of an era of prosperity in this respect, 
and this i»rosperity will, let us hope, continue and 
India will increas(‘ its facilities for eletdrical c.om- 
muni(*ation at least ten times in as many years.* 

on nil inMrcss delivered hy llie nutlior Indore the 
t'nleutln Jiotnry Cliih May -4, lailS. 


(*ent wilh a possihh' (‘rror of 0.1 per ei'iif. This 
rc'sult I announc(‘d at lh(‘ British Associalioti meet- 
ing at Birmingham in M)B>, the same mei'tiim' at 
which Soddy f;av(‘ his amplitied tlu'ory of isotopes 
•in radio active* disintej'ration. I rememiu'r, years 
later, in 11)20 when the isotopic nature ed* chlorine 
had been fully demonstrated hy means of the niass- 
spectotrraph, talkinf»’ with Sir \V. Pope, who was of 
the opinion that w** should have toFis of chloritie 
♦If) and chlorine .‘17 separated in a year or two. My 
()W!i experience enabled me to assure him that this 
was by no nudiiis the ease, and that the separation 
of isotopes was too difficult for it to afl'ect the ordi- 
luiry w'ork of the chemist for many years to (*.onie, 
a conclusion which snl)se(pi(*nt events have fully 
justified. 

Diffusion lhrout»h porous iiu'dia was usimI by 
Jiarkins in his pioneer exp(»rinients on Hd vapoui*. 
lie worked on a larjre s(!ale and in 1920 was able to 
show that a small chauf'c in the atomic weight of 
chlorine had been obtained. Brbnstcd and Hcvesy 
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SEPARATION OF ISOTOPES 

ohtjiiin^d partial separation of the isotopes of 
mercury by the elef^anl method of slow distillation 
in a vacuum so perfect that none of the evaporatini; 
atoms eould return to the surface of llu‘ ll(|iii<l. 
Under these cornlitions the li»:hter isotojjes eseapi* 
more freely than the lieavier ones and it was fouml 
that the increase density in the residue, tlmuj'h 
exceedifJ«:ly small, was exactly in agreement with 
theory. 

Separation should be possible by the action of 
f*:ravity and Ijindemaiin has suj^jjiested that the neon 
in a sample of air from the upper part of the 
stratosphere should be lighter than normal iifon. 
This experiment has not yet b(‘en carried out. 
Many attempts have heen made to a])ply the hi»h 
•••ra vital ional field available in centrifuges to the 
problem but with im success. This failure is gener- 
ally attribute<l to the impossibility (ff eliminating; 
vibi’ation. Research in this Jiiethod is still going on 
in (^xford and other places by the us<* of the imalern 
ultra-centrifuges. If tin* t<‘chnical difficulties can 
be (»vercome this is probably the most promising 
m(‘th()d <d‘ general application for sei)aration on a 
jjractieal scale. Ionic migration in gelatine under 
electric fields was tried hy Kendall hut though this 
riunhod separate<l siihstances as similar as two of the 
rare earths from each other, no succ<‘ss was obtained 
with isotopes. A ^ery beautiful photochemical 
methoil is that <if allowing light of very restricted 
wave-length to fall on (H )('!., vapour. If the wave- 
length is chosen correctly the lighter isotope of* 
chlorine will be <lissociated preferenli’dly. This 
m(‘tho(l has given positive results but the change in 
atomic weight ami the (juantities obtained are very 
small. 

To turn to more recent succe.ssful work remark- 
able results with neon have been obtained by Her/ 
who devoted many years to the problem. Hy means 
of an ingenious .system re«iuiring the simultaneous 
working of 4S mercury ditfusiviu pumps he is able to 
o})taiii either the light or the lieavy isotope in small 
(piantities up to 99 j)er cent purity. This is a 
technical triumph of a liigh order but unfortunately 
not only is the apparatus extremely difficult to work 
but it only seems to fiuiction properly with the inert 
gjises, which are of little interest to chemists. 

Another method giving perfect separation is by 
using a mass-spectrograph to resolve beams of tiu* 


isotopes ami collecting these on targ<‘ts cooUmI with 
litluid air. The difficulty here is to obtain beams 
cf sufficient intensity to produce an appreciable yield 
in a rea.sonable time. This was done in the 
favemlish liaborat(U‘y in tin* ca.se of tin* isotopes t>f 
lithium () and 7. Rur<* specimeiis of these bodies 
were prei)ared and, although only coFilai?iing niirco- 
grams, were sufficient for use in the transmutat imi 
apparatus of laird Rutherfonl and his <'olleagues, 
who were able to investigate the reactions t>f ea(‘h 
isotope separately, ami so .solve* the^)roblems involved 
in the artificial dist integration <wf tin* element 
lithium. iMass-.spectrum sei)aration has also been 
applieei with success to the element ])otassi\im i!\ 
America, and at the pi-esent time every eft'oi’t is being 
made to use it to obtain pure sp(*cinn*ns of tin* 
i.sotopes of boron 10 and II, but so far without 

SUCC(‘.SS. • 

Tin* most r(‘markable case e»f separation on a 
chemical ^(*al(* is tin* uni(|ue one of tin* isotopes of 
hydrog(‘n I and 2, Tin* latl(*r is only ])res(*nl to the 
t*xtenl of about I in oOOO but tin* ditVereiice in jnass 
is .so large that seiiaration can lx* obtained without 
serious <liffi'culty by el(*cln>lysis. Heavy hytirogen 
is tln*refor(‘ of such importance in chemistry that 
it has been named l)eut<*rium by Trey, its discoven*r, 
ami has been givi*n a s(‘parale symbol I). Pure Inyivy 
water l)J) is made in large cpiantities at hydro- 
elc*ctric works in Scandinavia ami elsewln‘re at a 
mod(*rate ciist. Kurtln*r electrolysis of heavy water 
should result in a concentration of the still lFjiii*'i<*r 
isotope of mas,s ll, wirn*h is »*(*rtainly f»)rmed in some 
nuclear transformations, but <lirect analysis by the 
ma.ss-speclrograi)h of the concentrates from very 
large volumes of heavy watei* has shown that this 
i.sotope does not exist, to any ai)preciable extent in 
mirmal liydrogen. 

A few months ago it was reported that I'rey had 
succeeded in a partial s<*paration of tin* isotopes of 
nitrogen 11 ahd lb by a difl'erential diJl'usion of 
amnionia iti a very long absor])tion tower. This 
result is 'of particular imjx)rtance, for the prepara- 
ti«m of heavy nitrogen, even if impure, woid<l oi)en 
up a ?iew and interesting field ifi biochemistry as the 
movements of this element c<iuld then be tra<*ed in 
the metabolism t)f living organisms.* 

*' Siihsinni'c of ;in Jidilrcs.'^ <l»*livcn*«l at tin* Indian 
ciution fur tlieOiUivation uf S«mi*iu*(' na .lamiuiy <», t‘.»:’.S. 
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The Physics of the Atomic Nucleus 
in the USSR 

L. A« Ar/«yiiiovirli 


I 77/f^ jo/hmjnu, tirtirfr h\ L. 1. i t z) moi irh im llu' 

" /^/lysir.s (if thr Alotnir \in'lt'us in flic USSR ' is the 
fhinl (tj the scries dcnrlcd fn ilcscrihinin; the pntffress trj 
p/n*iies dlirini;, the fast tnenty years in the Sorief Union, 
leprodneed from the Rh\sil,(i*'rhe /eitsrhrift der 
Sowjetnnion." I'J pp, Ut.‘i7, pn/dished on the 

oeension of the Tnenfieth tnnirersnr y *nj thr (hint 
Oftidnr Rendntion oj UHT. I'he first two of the series 
"■ Tnnif\ ) ears of Sorief Rh\sies " h\ .1, F. Jofje ami 
" Tn'enf\ \ ears oj Sm iet (Optics " hy I . \l. Tschnlamn sL \ 
Here reprodm'ed, it nmy he rerneinhrred. in tan \1fi\ 
and Jane issin'\ respci'tin f\ . 

Fd.. Se. kK CuL I 

Till-: sliidy t»r lliu si imiuI iiru <»!' 1 Im‘ nlnmic* micluiis 
is ;i^ new hiil nipiillv tluvrlopinu linmch of pliysics. 

Ill I he rSSli lliis tli'vcinpiiiuiil is prouuuilinji’ nt ;i 
p.’irl iuiilsi rl.y lii.uli spuctl (,\viii^ to lliu rxuupl ioim II y 
r.MVoiir.'ililu ('oii.lilioiis urujilcd toi* sc'iuiMM* by llir^ 
( ’iifciidifimisl party and thu SoviiM ( bivcrmuutil . 

ill pro Kr\oliil ioiiary bbissia miuluai* pliysii's was 
not sliiditsl. All iioimli tlir probbrni of I'adioai'livily, 
out til' wliirli iiiodrni iiiM'b'ai' physics has urowii, 
had alruaily aiipiircd ^I'cat iinporlaticf at the 
la^yinniiiii ni* the twciiliclh <*ciiliiiy ainl I'atlioacti- 
vity rcsuaiadi was niakiiiu ‘ir(‘al prourcss, rspui-ialiy 
in Krancu a?nl lOn^laiid. no systcniarn* work in this 
licid was tloiic in Unssia. 

'riH‘ caiisu, was the jjjrnural wuakiioss cd’ Russian 
])hysi(‘s, lai'k «d' sriuntific workers and espeeiallN 
lack oT Tiinds ftn* scientific woi’k, the oruani/ation 
(d* labtiralories and t he acipiisit ion of expensive ra«lio- 
activc prcjiarat ions. Diii-inin the first years whi<di 
I'ollnwisl the Oidolier Wevolution, .years of intensi* 
Ui’owth »d‘ Soviet physics, the attention ot‘ the 
majority id' jihysicists abroad ami in tliis coiiniry 
was concentrated on (pie^^tions id' nnd^'cidar atomic 
l)hysics. 'riie cxtraordli try prouress in Ihesfinly id* 


afomie slriiclui*e and eleidronic physics, the a])i)Iiea- 
tion of new atomic models to investigating' the struc- 
tnr** oT solids, the solvin'^' ol' the mystery of the 
chemical Innid, all acliieved in the course of these 
years, caused tlu‘ ])roblems of the atomic nuedeus to 
sink into the l)a(dv;L*i'ound for a tiiiu'. However, in 
the same |>ei*iod which ended about Hldl .‘»2 new 
laboratories were oryani/ed in the I'SSU which are 
d(‘Vo1ed to nueleai* physics. 

Amon“‘ the Soviet woi’k accomplished ilurin.u this 
period the first to be nameil are the riindamenlal 
papei’s id' I). \'. Skob(‘ll/.yn. 

In Ihlio Skobeltzyn on tin* initiative of A. I-’. 
dolTe created a stron.u ma.nnetic ti(dd in a (doud 
(hamber in order to determine the enery,y id* fast 
elect I’dns rrom the curvatiii’e of their tracks. 'Phis 
method, first used by Skobcit/.yn, is uow widely 
employed and b(*cam(‘ mu' id* tju* basic nudhods Tor 
the invest ijiat ion of fast jiartiides. It permits us 
to study the eiierj^y spectra of the rays emitted b,y 
, radioact i' e sidistani es, to a.-.alyse the comiiosit inn 
of the costiiic I'adiation, to measur(‘ the energy 
balance of the different interaction jirncesses of fast 
electrons with matter, etc. 

In Skobidtzyn carried out with the 

help of this method his classical investigations of 
the (’omptiin scatterin'*' of hard y-rays. In these 
w'orks the mechanism id* the elementar,y act in the 
scatterin'*’ id* y-pholons was first studied at length 
and the comdusions of the ladativistie ipiantum 
theory qua ut it a lively cheeked. The method of 
magnetic analysis enabb'd him also to measuri* the 
composition id* the y-speclrum of l\*a(r» 1 (M 
and Th(\" 

Skobeltzyn was the first to mdice traces of cosmic 
radiation in the cloud ehamliei* and to i>rnve that 
the.se were iiartiides id' enoianous enei*j»y (above 10 
million volts). .\ll these works wuTe dene in the 
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snwill hihonitory j)v SkolM'ltzyn in llio Lon- 

injrrjnl Pliysioo-Iccliniciil Institiito. 

In I Ik* SIhIo Ka<lium lnslilnt(‘ was foniuliMl 

in L(‘ninj<rji(l innU'i* tlu* siiptM’inlofKUMico ol* \\w 
Lo()])li*’s (.'(iminissariat for Kdiu-alion nl* tlio HSLSU. 
Tlii-i instilulo hooanu* nno oT tin* niosl. pnaninonl 
(‘onlics of radioactivity research in the TSSK. The 
( iovcrnni(‘nt i)ut at its <lis|)osal I j»ram nl* radiiiin 
I'or rescanli and practical iniedical) purposes. 

Alony; with cliemistry of radioactive elciiients 
ainl the prolilenis associated with radioactive (»res, 
the physical aspects of radi(jactivity arc stndi(‘d in 
the State Uadiiini Institute and a .\vslejnatic inves- 
tigation ()f the cosniie rays ahsorjition law is 
carried on. 

t^areful ineasurenients of the al)sor]>lion of 
cosmic rays in <lifferent suhstances were effectuated 
in the State Kadiuni Institute in 1029 hy L. V. 
Al.y;r;ovsUi. This investi;*at ion was conliniUMl hy 
Veri^'o and V'ernov. Further, while studyinji: the 
ahsorption of «-particles in photosensitive films. 
L. Alyssovski <lis(*overed and worked out a new 
method of r(‘»»'istcrln<;- and ol)S(‘rvin»‘ the paths <»f 
individual «-parti<'les, hy the traces they leave in 
l,ln^ layer they travel in. 

The years 1922-1922 marked an upheaval in the 
development, of mmlear physi<'s. The artificial 
splittiuj*- of the nuclei of li^ht chmients hy protons 
was (piickly followed hy tlu^ discoveries of new 
elementary particles, the positron and t|;c mmtron. 
The leading- i*ole of the nuclear prohlem is cstahlish- 
cd hy pi'ominent physicists all over the world. 

In Knj»lau<l and the T. S. A. new methods (d’ 
studying- the nucleus were heinc- elahora'ted, ])(»wcr- 
ful liiji]i-vultaj*e f*encrators for the product inu <d’ 
intense streams of fast particles were heinj* ems- 
trueted. Kesearch in the field <»f the atomic nucleus 
received an entirely new technical base. 

In the USSR sevei*al ni-w centres of atomic 
nuclear research arose at this time ainl the a<*tivily 
in tiiis field continues to develop on an entirely 
different scale. 

Isolated activities of a ^roup of two or three 
research workers are replaced hy lahoratoi'ies richly 
e(iuip])ed with the m*w techuiipie ami a concentra- 


ted effort of Ir.rjye bodies of scientific workers solv- 
ing the cardinal problems of nuclear pliysics. 
Particuhir attention Yvas paid from the outset to the 
creation of a stroiiff technical base .so as to ensure 
a rapid devehipment of nuclear research in the 
rSSR during the next t<‘n years. 

In 1920 the Ukrainian Physico-technical Insti 
tutc was orj*:ani/ed at Kharkov, which durinj^ the 
years 1921-1922 launched the study (d’ the atomic 
nucleus as one of the main directions in its w^ork. 
To this purjaise the Ukrainian Physico-technical 
In.stitute in 1922 proece<Icd to construct hifrh-ten- 
sion j^enerntors and tubes. After Vryinj*- different 
types of j»enerators the nuclear j^rouj) of the 
rkraiuian Institute finally chose the Van-tiraalT 
fTcnerator. After mmdi work the Kharkov jihysic- 
ists .succeeded in constructing a jrenerator with the 
maximum ])ot(‘ntial of 4 million volts and a 12- 
meter tube fed from the Vaii-firaatf generator for 
protlnciu^ a bundle of fast electrons. 

The thinds for the i-rection of the new buildiii}; 
for thV hijih-voltaKe laboratories of tin* Ukrainian 
Physic<»-technical Institute and for tin* construction 
of the j»(‘in‘rator were* suppli<‘d by the P(*ople's 
(‘ommi.ssariat lor Heavy Industry on which the 
fnstitutc is dependerd. In constructing the j^enerator 
valuable helj) was received from the j»:reai Kharkov 
factories. Hy the end of 1921) the {renerator 'was 
ready and the tube made and tested in 1927. At 
present .the tube connected with the f*enerator can 
f?ive electrons w'ilh enert»ies up to 2 million volts, 
the current bein**’ of the onler of ten microan?pPi*es. 

In 1922 the Leniujirad Physico technical Insti- 
tute of the People^s Uommissariat for Heavy 
Industry joined in the work on the atomic nucleus. 

In the Leningrad Institute several nuclear 
laboratories were formed simultaneously. At the 
same time nuclear research began to develoj) at the 
Physical Institute of the Leningrad University. 
Next to this unclear laboratories w^ere organized in 
the Physical Institute of the All-Union Academy of 
Sciences! The nuclear subjects in the Tomsk 
Physico-te<*hnical Institute date from as far back 
as 1931-1922. About 1924 the organizational 
structure and the ilisposition of the forces in Soviet 
nuclear physics was on the whole completed. Four 
great scientific bodies, the Leningrad Physico- 
technical In.stitute, the Ukrainian Physico-technical 
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Iiislilult*, 1lit‘ Stfito In.slilult* .‘ind tlu 

Physicjil liisfitiilo of tli(‘ Ai'inlciiiy oT S('i<*n(*(*s cnii 
lilulo llu* hjisis oL' Sovh’t iiiicli'nr 

l)hysics with iiioro lliaii <S() srit-nliru* workiTs 
<mI in IIh* si inly of llic ahnnic inu'lnis. 'riinst* 
ins! itiilrs, csjX'cially tlu* iirst two, scats nl' very 
intense and rapidly developing; r(‘seareli. The 
pr(>l)U‘ias tVeated in the TSSIv enihraee nearly all 
lJu* domains ol'Minelear physics. Intensive work 
is carried on. for ereatinj^ n(‘W sources of last 
particles. We have already mentioned the construc- 
tion (d* the electrostatic ^enei*alor in the rkrainian 
Physicodechni«‘al Institute. Not less important is 
lh(‘ work rlon(‘ for the constiaiction of Soviet (*ych> 
t rones (jicuerators of Die Lawrence tyiie). The 
( onstriK'tion of oiu* <‘y<'lolrone was hej'un in. HIT! 
at the State Hadiiim Institute, hut it went slowly 
and up to the present the cyclotrone has not yet 
hei'ii l)rnu}»lit to its full power. A (lesi»»u of. a new 
])owerful cyclotroiK*, which will };ive a heaiii < f 
deuterons with eiier.yii's up jo S million volts, is now 
Ix'in;; elal)<*?*aled in tin* Lenin;irad Dhysicotechni- 
ca! Inst it 11 le. 

in tin- last years the rkrainian Physico-techni 
cal. Jnstilute and the Physical Institute of the 
Academy of Sciences received from the ( ioverniiient 
I j;r. of radium each for research worJ(. Thus 
uucleai* physics of the PSSli possesses now, as a< 
ha.'fW*'- for furlht-r pr«>j»'ress, a siileinlid “ atomic 
artillery ” in Kharl«iv ami d »r. of radium for re 
search work. The construction of the hi»- cyelo- 
trone in the Lcnint;ra«l Pliysico-te<*hnical Institute 
and the completion of the cyclotrone in the State 
Radium Institute will j^reatly reiufoi'ce the technical 
outfit of Sovi(‘t nuclear physics. 

Durini; the last four oi* fne years the ex])i‘ri 
mental work on the atomic ninjeus in PSSK 
fleveloped ahfii};' the foll()win»’ lines: - 

1. l-'ormation and destruction of pair.'#. 

*J. Study <»f <-on1inuous /Lspectrum. 

d. Interaction of fast electrons with matter. 

4. Ai-tilicial radioactivity and interaction of 
slow neutrons with nuclei. 

t)f these four basic subjects tin- first two have 


been treated at the Leninj;rad Physico-teehnieal 
Justitute. 

The properties of slow neutrons were studied by 
the Leningrad Physico-technical Institute and the 
rkrainian Physico-teehnieal Institute. A j*reat 
many t)f the invest i^;at ions in this Held are pr«)ducts 
of the collaboration of physicists of the two insti 
tules. 

The properties of swift electrons were studied 
in the laboratories of Skobcltzyu ami .Michauow^ 
ill the Leningrad Physico-technical Jnstilute, 
laikirsky’s laboratory at the Leningrad State 
rniversity and the nucleai* laboratories of the 
Physical Institute of the Academy (d! Sciences. 

All the above nn-ntioned subjects are of im- 
poi-t.-nce and will lie mainlaim-d for the next years. 

Pa.ssing now to n-view' the work on the atomic 
nucleus accomplished by Soviet i)]iysicists w(‘ shall 
mention but the most valuable id' them. 

The most valuable among the investigations 
carrieil out within tin- period in (im-stion are^ the 
works of the laboi-atory of .V. 1. Alichanow in tin- 
Leningrad Physico-technii'al Instituli- devided to 
studying the formation of i)airs and the problem 
(d! the continuous /^-spectrum. 

In I9dd A. 1. .Michanow and M. S. Kozodaev 
worked out a new method for analysing the energy 
.spectra (d* electrons and positrons. In Alichanow’s 
apparatus, electrons (or positrons) of a certain 
energ,y focu.ssed by a transverse magnetic Held are 
registered by a coincidence method when ]>assing 
through two (leigei* counti-rs. 

This method allows us to enhance a hundreilfohl 
the sharpness of each ell’ect under examination, as 
ag.iinst tin; background, since- the counters register 
oid.y (he rays which travel through both counters 
in a given direction, whereas the effect of the 
by-elect rolls, produced by the action of y-rays, is 
practically zero. This procedure was first devised 
by Alichanow for the investigation of pair formation 
processes. In these phenomena the effect is so weak 
that to study the energy di.striliutiop of the positrons 
produced by y-rays with one counter is practically 
impossible. The method of eoiueidenees enabled 
Alichanow and Ktizodaev to carry out in 19154 an 
exteusive study of the energy disiribulioii of the 
positrons wliieh arise from the iiiteraetiou of y rays 
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of R.-KC fC') and ThC" with \\w firld of iho 
aloinio iniclci of diftVronl oIimiumUs. 

The formation of positrons in snhstances of 
lar^e (I*h) and small (Al) alomic niimhoi* was 
invc'slij’-atod. 

The results ohiained hy Alirlianow' and 
Ko/odaev fully eorrohorate the cMmelusions »f 
Dirae’s theory of i)ositrons. 

AVIiile studyiu'i' the formation of positrons undia* 
the absorption (internal eonversion) of y-rays. 
Alielianow anti Kox/daev attem])ted to astMu-lain 
wliether the positroi.s (*ould he eniilted (li?*(‘ctl.y hy 
the radioaetive stuiree itself. 

\Vhih‘ studying’ the si<j»n t)f tin* pai'lieles tMoilh'd 
in a ladioaetivt* tlisijileyralion hy tin* soiirt'es 
h‘a I (*') and Tlit'" they found out tlial the twti 
sources emittetl positrons as well as elec. 
Irons, Tt) explain this pIkmioiiK'Hoii. Aliehanow' 
supposed that alon^isitle (d’ the internal eon- 

vtM’sion of the y rays in tlu‘ elect roide 

slu'ils of the atom, i»it<‘rnal coin'tM'sion of 
y rays involving’ the format ittn t)f pairs can also 
lak ‘ place. Michanow ainl Kozotlatw determinetl 
(‘Xi)erinientally the output eo-effitnetd of this con- 
versio?! for the funtlaiiK'idal lines of lln* y-spt‘clrnm 
(d* Tht^" ami Ra((M(^M. The hypolhesis pro- 
posed hy Aliehanow ami the data td* his nieasure- 

ments furnishetl the basis for the theory td’ Holm 
;m<l da^ier, who showetl thal the effect disettveretj by 
Alichan«)\v couhl he derivt‘(l frttm Dirac’s tlnsn-y of 

the positron and was ... perfetd tpi 

tpia a.yreement therewith. 

nndhod of coincidences was used 

Aliehanow ’s lahorat«)ry for study iinj the y s])(‘ctrum 
of natural i*adioaetive sources hy the /?-lines ])ro- 
duced as a result of eonversion, 'riiesc investiga- 
tions led to the discovery of new' lines in the 
spc'drum <d‘ Ka ((’ ! (’'). In this year the laboratory 
has performed very interesting'’ experiments conc<‘rn 
inji: the aJij^les of, diverj.;enee of positroiis and elec- 
trons arisini,'’ throu^^h the inteimal aJid e\t(‘rnal ctui- 
version of hard y-rays (source To l-P>e’). These 
measiiremeuts form a secpiel to the measurements of 
the enerj;y s])eetra of positrons. 

One sees that the problem of pair formation 


has been treated to its full extent in Aliehanow' ’s 
laboratory. In studying- the continuous /^J-spcctjaim, 
Aliehanow, Alichanian ami their c«)-w()rkers 
o]»1aine<l results of no less ‘importarn'e. From Ihdb 
muvards the positron and electron specD’a of tlu' 
various radioactive elements have b(‘en studied 
systematically; the liniits and the api)eaiance of tlu* 
spectra (d* 11 ebmu'uls have been <Ietermined, A 
.general law has been cslabllsh(-!l for tin* ehaimi* in 
the shape (d* the s]u*<‘tral cui'ves in ])aj^;iim from 
lesser to »»reat(‘r atomic numbers. Aliehanow' ’s 
laboratory was very successful in iiiYcsl i^atiny- the 
distribution in the RaK st)e(drum. As a r(‘sult of 
very fine measur(‘nients (d* the disfi*ibution at low' 
(‘let'tron emu’Jiies Alicliaiiow’ and Alichanian were 
able to ]u*ove that the shape of the distribution 
curvi* for the ^‘classical” continuous RaK sp«‘ctrum. 
hen‘tofore rt‘V‘arded as firmly i‘stablisluMl, did not 
a<*tiially occur. 

These measurements dis]>lay(‘d the brilliant 
cx|)erimental ti*chni(iue whi«*l\ is (*lnira<*teristic of 
this laboi-atin*y. 'Phe importance of the nieasure- 
meids of the RaK s])ec1inm in the region 
of small energies consists foremost in that they pet*- 
mit the ehjin»’<*s in the spectral curve to be estab- 
lished on passimr from small to Iari4,<‘ / (atoiiiic 
number) atid the coticlusion of ^^‘rmi’s theory, of 
/?-disinteji'ral i(m to Ite check(‘d. 

Rec(‘^dly Aliehanow, Alicliaidan and D/elepow 
^succeeded iti makiim afiotlu*r advance in the study 
of Hu* /?sp«*clrum. Ilaviim* carefully iiuastirtarTlu* 
.shape of the distribution curve (d‘ l\aK near the 
limit (d' tlu‘ sju‘clruni, they showed thal the curve 

:. i . ill : ..4 .. 1 i*...:4 i. .r.iv 

from zero. This suii.u’ests tlu* possibility of (*slinial- 
inj*’ appr«»ximately the mass (d* the m'utrino. The 
inj])ortance of this fact is <*vident; it stiflices to say 
that so far no nlher method can provitle an> 

iid’ormation wlndi'ver »)n this elusive parti<*le. 

• 

Tlu* results of the iiivestiuation ^^f pairs and 
/? sped r;i , won a well-dcserve<l reputation for tlu* 
•iroup (d* Sovi(*t physicists workiim’ under the 
uui<lance of A. I. Aliehanow’. 

The verification of the (*onservation laws td! 
enerjiv and momentum during the annihilation of 
pairs carried out in Itlflfi by Aliehanow', Alichanian 
ami the writer, stands somewhat apart from the 
rest of the investigations* on positrons. The pur- 
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puse of tliis work whs to uliouk tlu! Jaws of 
conservation of ciicrjfy and niomuMliiiii in the 
cloiueiitary acts of inlcraclion of iiialcrial particles 
(as is known, the (jiicstion arose in connection with 
the ncj»ativc rcsulls of ShaiiklaiKl’s experiments). 

The validity oV the conservation laws was 
completely* conllrmed by this W'ork. It was 
furtliermorc sliown that annihilation occurs chiefly 
at i>ositron encrjiies l)eh)W 100 volts. 

Amoii}^ the other Avorks on positrons the 
(‘xperi merits of Skoheltzyn ami Stepamrwa 
(ljeninH:rad rhysico-tcchnical JnstiUite) are 
noteworthy. These dealt with the formation of 
pairs in the interaction of swift electrons with 
nuclei. Skoheltzyn and Stepanovva observed the 
escape of a laroe mimlier of positrons from a plate 
placed in a cloml-ehamber in the path of swift 
/?-particles. The results of these experiments ^ave 
rise to an animated discussion, which is not yet 
closed. Skoheltzyn Avas one of the first to observe 
the traces of electrons and tlie formation of paii-s 
in the f^^as of the cloud-chanilrer. 

Ainoiif^ the papers devoted to the int<‘i*action of 
SAvift electi'ons with matter tlie most imptu'tant ai*e 
those accomplished in Skolreltzyn ’s laboi‘aloi*y at 
the Lenin«?*ad Physico-tcclinical Institute, which ai-e 
a continuation of the series of investigations per-’ 
fo!Mfl^d by Skob(‘lt/yn in tlie coui’se of the year's 
I9:!f)-29. 

In I.T>(J-d7 the collabor'ator id’ this laborator-y, 
M. fJ. Steiianowa studied the scattering' of swift 
electr-ons in iiilr-oj^en and arji'on. The analysis of 
the data showed that the number (d‘ scatterinj'' at 
larj'c angles (above 20'^) f,n-eatly exceeded the 
number j;iven by Alplt’s theoretical formula. F(»r 
angles of scat teri try- above the exjierimcnt shi>ws 
the number uf acts of scattm'iu'r to bo more than ten 
times the theoretical value (for scatterine; measured 
in nitr*o^um) 

The diverf»ence from theory is particularly 
strikinfx in the scattering of elcctr*ons with enei'«:ies 
exceediuf' 1.5 million volts. Hut it remains fairly 
larji'C for comparatively slow electrons with an 
averaf^:e ener-ny of some 200 kV. It is int crest inj; 
that the experimental data on ary:on (larj,^er /) are 

si 


ill better ajrreenrent Avith theory than those 
eoncernin{< nilrojjeii (lesser Z). Aceordlnjr to 
Skoboltzyn these facts can be aecounte<l for only 
by the superposition of tAVo phenomena, tlie classical 
scatteriiif? obeying: Mottos formula and some supple- 
mentary (intraiiuelear') seatteriiif*: of an un- 
known s[)eeies. This supplementary scatter- 
iiif? must be less markedly dependent on 
the enerf»y of the eloetron and the anjjle of 
seatteriiif? than the classical eflfeet. A careful study 
of the same series of stereopholos broipjht out a 
lari^c number of cases of abrupt loss of velocity and 
cA'en stoppage of fast electrons in phases. The 
number of these eases turned out to be so larjie that 
the existinp: theory could imt provide an adeipmte 
explanation of them. The assumption of a radia 
tion meohanism of this retardation leads to values 
of the otifeetive cross-sections much bcloAV those? 
obsciwed experimentally. Of course, the data 
obtained by Skoheltzyn and Stoiianowa will have to 
be checked. Amonp; the work in the same line the 
diffraction of fast electrons (Avith eiUTpies up to 
500 kV) observed in 1922 at tlie Physical Institute 
of the Ijcninprad University by Aliebanian and 
Kosmaii is of interest. 

The investigation eif neutrons and artificial 
radioactivity Avas tirst taken up in the I’SSU by 
f, W. Kurtschatow in the heninprad Physico- 
t(‘chnical Instilnlc. Knrlschaltiw and his co workers 
luiAu? studied a larp:c numhcr id* cases cd' artificial 
radioactivity arising' through neutron bombardment 
and measured the <risii»fcp:ralion constants of 
several avtificial radioclcmcnts. The most imp(U*t- 
ant result obtained in Knrtscbatow *s laboratory is 
the discovery of so-called nnclcai* isomerism. 
Tliis phenomciiou Avas tirst discovered by Kurls- 
chaloAv ahd Ivjsinov in 1935 in invest ip:al in jr the* 
artificial radioactivity of bromine. It is known 
that bromine has only tAVo stable isotopes Avitli the 
atomic Avcij»hts 79 and HI. Hut it has three dis- 
tinctly differing: disintegration jieriods. Uontrol 
experiments showed that all these three periods 
can correspond only to nautron capture, lienee it 
folIoAA^s that either the nucleus of one of the two 
initial stable isotopes can exist in Iavo different 
stable states or, after the neutron has adhered to 
one of these nuelei, tAVo different eonfipuratioiis may 
arise (o.flr., the neutron may be captured on the 
prroiind level or on the metastable bwel). Hater in 
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studyinj? radioadiviiy Kurtsclialovv and Soliiit»\v 
found that isomerism was not eonfiiUMl to hromiiu*, 
but oeeurred in other elements as well. 

A «reat amount of the work of Kurt.seha low's 
lalamatory is devoted to the invest iyat ion of the 
absorption laws and the seatterin^' of slow neutrons. 

Kurtsehatow measured the (‘fVeelive emss- 
seetions for the seattei’inj:'' of slow neutrons in 
different substanees (iron, eopper, lead, (arbon. 
vvat(‘r). After lAnani’s diseijvery of the •‘roups of 
slow neutrons, Kurtsehatow earried out a series of 
investiyatious of th(< absorption of these i»ronps for 
silver, iodine, radium and other elemiMits. Ainorm 
tin* other works of this laboratory the in\ esliuation 
of the splittinfi: of lithium and boron by slow 
neuti’ons by the eloud-eliamber method <les(‘r\es 
mention and the stmly of the meehanism ( f the 
si)littintr of lithium by swift protons. The results of 
these investigations have largely eonlril)ute<l to 
estal»lisli eorreet views on the me<‘hanisjn and the 
enerfjy l)alanee. of these niK'lear i’(‘a<‘tions. Amoim' 
oilier henin^naid l*hysieo-leehni(*al Instilnte pajiers 
eom^nminy: slow ])roto?is and nu(*b‘ar rea(di(‘ns dnriim 
the last years we shall nuMition that on tln‘*absorp- 
tion of slow n(‘ut rolls by liydro^cm. In this paper 
pnhlish<«l by the, writer in <*ollaboration with 
Latyshev, Kurtsehatow and (Miiaimow it was elearly, 
shown that the probability of tin' eaplnre of slow 
neutrons was very lai’.ai*. This itsuII showed thaj 
the theory of the d<'nteron as «»iv<’n by Itelhe ami 
I'eierls was ineorreet and needed radi<‘al remodeling:. 
This work also j^ave an e.Kplanation id' the apparent 
eontradietion lietween tin* experiments of Lhadwiek 
and (loldhaber on photonentrons and tho.se of Lee 
on the absorption liy sulistanees eontainiu'? 
Iiydro^en. 

In the last years tin* Kharkov physieists also 
took up the study of slow neutrons. The preseiiee 
of a hydrojien licpiefier enabled tln'iii to eondiiet a 
series of very .interest inji; experiments eoneernin^^ 
the temperature dependenee of neutron seatterinjr 
at low temperatures. 

The invest ijjjat ions of the last year earried out 
eonjointly by the workers of the Ukrainian Uhysieo- 
technical Institute and Kurtsehatow and Itusinov 


permitted them to establish some very inl(‘r<*stin;»: 
new facts. Tims, for instance, after showiii'* that 
the effective cross section for the ca])lure of thermal 
neutrons by substanees -such as boiam and silver is 
inversely proportional to the vehicity of the neutron 
at hiji^h temperatures, Leipunsky and his eo-workers 
»>I.»sei*ved deviations from this law at low t(‘mpera- 
tnres. Leipunsky and his eo-work(‘rs obs(‘rved 
deviations from this law' ;^t low temperatures. 
Apj»arently tlu'si* deviations art' due to^sonu' other 
factors, such as f(»r instani'c the i)e« niiar ehai'aeter 
of tlie interact ion ln'twec'ii v<'ry slow nenti'ons and 
the lattice. 

A number of iiivestii^at ions of the seattei-iim mol 
tiu' absor])tion of photoiient r«»ns ha\e been earrietl 
out at the Ukrainian Uhysieo-tc'elinieal Institute by 
Leipunsky and his eo-workers. These investifia- 
ti(»ns permijted them to carry out a <piant itat ive 
veriti<ation of tin* theory of interact i»m betw'een 
neutrons and nuclei based on the concept of the 
exehaiif^t’ nature of tin* nuclear forces. 

Slow' ru'iitrons have also been st udi(‘d. since 19110 
ill the laboratory of lb I. Lnkirski (Leningrad State 
University). 

In IlKlo nil Lnkirski and Tsari'va studied in 
detail the conditions under which the temiierature 
elTeet may Ix'come manifest. They showi'd that a 
ne('es.sary condition for the manifi'slation of the 
ell'eet was the correct <‘hoie(‘ of the thickness id* the 
cooled transition layer in whi<*h the neutrons are 
slowed down by tin' elVi'ct of low temiii'rat ir^ 

The results oblained from the work supplied 
one of till' most eon\ineiim arguments in favour of 
the assumption that, the eaptui’e of slow neutrons 
by iwotons has a hi'^h jirobability. In iiivesti^atinfi: 
the dependence of the temperatni'e elVeet (the 
alteration of the neutron activity with the di'crease 
of temperature) on the thickness of the transition 
layer, LukirsJ^i and Tsari'va found that the depen 
deuce was not the saiiu' for ditferent elem<*nts. 
Ifenee yiie may infer that thi' resonance groups of 
slow neuli’otis partially lie in the rej.'ion of thermal 
energies. 

Summing’ up the aehievi'iin'iit of Soviet nuclear 
])liysics on the. tw'cntieth anniversary of the October 
Revolution we see that they an* very important. 

In the solution of aiiiumber of the most import- 
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iiiit |)?M>hl(‘iiis (if Ili<* alomii; imclfiis Soviet j)hysi(‘is1s 
lioid ii proiiiitieiit 

However, oii Hie whole oiir mielear physics is 
still i)(>hiti(l the l(‘a(iin;^ capitalist <‘ouii1ries, Kii^laiid 
and th(‘ V. S. A. This is due iiartly to the delays 
ill lu*iMj^:iiij'’ into servii'e the hijjili vollajit* •ituuu'ators 
and finishing the liawreiii'c neiierators. 

Our main task at pn'seiit is to oliviate thesi* 
olistaeles and to pass on to new, iiioi’c jierfeet 
methods (d* research. 

TIh* suhji'i'ls of nuclear research now treatisl 
in the I'nion will prohalily not lose their aetuality 
in the course of the il(‘xt few yisars. 

TIm‘ ])rlncipal directions will In* as foriiu'rly tlu' 
study of th(‘ propc^rties of slow lUMitrons and hard 
y-rays and the study of Hu* interacdion foives 


between neutrons and matter. Jbit a. transition 
must 1)0 made 1*rom studyino; the electrons and y-rays 
with enery:ies of the order of 12 million volts to 
enerjries of 5-10 million volts and upwards. 

TJie i n vest iffat ion of slow neutrons will »ain a 
new inqietus from tin* construction of tlu^ Lawrence 
jieiierator. It will render possible the transition 
fro: 1 the study of integral ])henomena to a close 
analysis of the scatterinj'- and the capture of slow 
neutrons of a certain definite energy. Accurate 
measurements of the eiUM'^y balance of mndear re- 
actions will be possible after we have become' 
familiar with the new method of precise mass- 
spectro»rai)hy, whiidi the' Soviet physicists are now 
bej'inninj*' to work at. 

Lvery ('ondition is now ^iven for the m<»st 
important hrancli of (*xact natural scieiu'c, the 
])Iiysics of tin' atomic nucleus, to attain in the I 'SSI? 
such heights as arc' in kc'cpin^^ with the (lourishinji* 
economical and cultural state of our jireat socialist 
country. 


Test New Corn Seedlings With Artificial Drought 


rWwi faniiei's in IheLreat plains area fre(|iiently 
art’ coiifronltMl in mid summer with days, or even 
weeks, of hi, eh tem[)erat urt's with low humidity and 
di'fleit'iit soil moist (in', ruder such (‘oiiditions it is 
necessary in any corn improvement pnmranime to 
know Hie toli'raiK'e of any new strain to drou^^ht and 
hii»h tem])eratnres. Wide variations in weather 
from year to year im^ke testiny- of this tolerance 
under tit'ld (Miiiditions uiK'i'rtain. t nfavourabie 
weatln'r ideal J'or testiiej*- any new sti'ain may not 
occur in any yc'ar or even in a succession of yt'ars. 
Sj)t‘eialists of Kansas State' (Nillt'^f devi.sed a simple 
heat chamix'r with tln'rinostatically controlled heat 
for testinji the ri'sistaiice of plants to heat. .\ small 
fan keeps the air in motion and insui'cs uniform 


tem])erai ures. Lorn spi'ciali.its of tin* Kansas station 
;ind the rniti'd States I )('part iiK'iit of .Vj^ri culture 
]»laced 1 l-(lay old seedlings in clay pots in the 
chamber at a ti'inperaturt' of 14()'-'h\ and a relative 
humidity of about 40 ])er (‘eiit. 4’hesi‘ seedlinjis 
showed a j^reat lilTeri'iice in resistance' to drou«»ht 
e'oiieiitious. Some strains withstood the lu'at for 
several hours anel when re'turiie'd to normal j»re)win«'- 
conditieins ircovered 100 pe'rcent. Others faih'd to 
recover. These same corn strains reacte'd almost 
identically in field ])lots in a droimht ye'ar, showin»»- 
the accuracy of the tests iu the artitie*ial drouj»ht 
chamber. „ 

— Jnuvn. Franh'. hisf. 
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The Industrial Welfare Movement 
in Great Britain 

B. B. Bliowmik 


Within Hk* Inst twriity yt'iirs, i\ jirciil ;i<lvaii(*c‘ has 
hceii Miiulc ill (ii'eat liTilain, not niily in llu* malcrial 
side* (d* prodiu'lioii luit also in tho wolfaiv of tin* 
liuuiaii ])(‘iii<»s (.'mployotl in iiulnstry. In this niovt‘- 
mcnl, till* Irnlustrial Wolt'aiT Sciciidy has ])layiMl a 
(juii't, hut (‘tt‘(H‘tiv(‘ part. Ihd'ori* tho War, a IVw 
pioms'rs, such as llu' Unvvnirccs and tin* ('adhnrys 
had shown I he way, hul wcdfarc work was Generally 
r(‘‘iard(Ml as the fad (d* a few pliilanf liropists, ami Hie 
•ioneral impression was that the r(‘sult of such work 
wduld he 1(1 pamper Hu* workers. During- the War, 
vast* numhers ot! women ami yoiin**- people never 
previously employed in indust ri(‘s, wen* taken into 
Hie munition i'aetories. Sanitary and health condi- 
tions were (juit(* inadecjuatt* and discipline was had, 
and the attitude of many of the employ(‘rs was that 
their juvenile workers W'cn* (piiti* “ impossihh*” and 
that nothin}*- could he done to imiirove matters. The 
Ministry (d* Munitions heimme alarmed about thesi* 
conditions and set up a Welfare Department to di-al 
with the prohlem under the ilir(‘etion of Mr IT 
Seehohm Kowntree. Air Uohert K. Hyde, who had^ 
had a }*reat deal id’ experience with hoys in mie td’ 
Hie jioorest districts of London, was called in to help 
him. The impartial insi}>h 1 into working (conditions 
in the country which he thus }*aine<l convinctsl him 
that industry its(df should shoulder the resixinsihility 
for the health, security ami jicneral welfare of ils 
employees, rather than leave it to the State or to 
nohody. The need for legislation w'ouhl come later 
in the standardizing- of measures which liad jirovcd 
successful when applied voluntarily. It was 
expe('ted that in this w'ay, tlu»U}*:h tlu* rate id' pro- 
Jiress mi«»ht he slower, the iTsults would he surer. 

There has alw^ays heen a stroll}*- tradition in 
Hr<*at Britain in favour of the voluntary jirinciph*, 
and this is very well exemplified in the m‘W' Pactories 
Act whicli comes into force this year. The Act 
marks a }»'reat ste]) forward in llu* industrial saiVty 


code, hut this has only heen ma«l(* possihh* hecaus** 
pro‘*r(‘ssive firms havi* shown that cai*(‘ for the health 
and safety of tludr workers is md only a humanita- 
rian activity, hut a necessity to }i-ood mana}Aement. 

The Industrial Welfare Society 

With the hackiii}* of a numher of ('nli}^-}itcned 
imiust rialists, 'I’radi* I’nio'i leadi'rs and puldii* men, 
an Industj'ial Welfai-e Society was founded in IDIS 
with Air lly«h‘ as its l)ir(‘ct«ir. Its memhership 
consists (d‘ tirms and individuals interesti'd in its 
work, and tin* Society yds as a ('leariim house of 
information on (‘vm-y aspect of tin* human ])rohl(‘ms 
of industry. It dot‘s not alt(‘mpt to apply any 
parti(‘ular welfan* sclu'iin* to industry as a w hoh*, for 
it reco}»niz<‘s that }»(*o}iraphically and economicwlly 
the cir('umstanc(*s (d‘ no tw’o firms an* alike, hut it 
can, out (d‘ tlu* W(*alth (d* information it has amassed 
in the last twentv v(‘ars, advisi* firms and assist 
them in drawin** up schemes applicable to their fffcii- 
liar ne(‘ds. The Director and his staff are con- 
stantly loiiriii}* the country, k(*epini* in contact with 
imiust ri(*s of evei-y d(*scriplion, and even tin* lar}*-<*st 
firms w'ith a pro}»ressiv(‘ lahoui* policy iind it us(*fid 
thus to keep in touch witli the latest dev(*lopments 
in welfare work. 'Flu* Society daily receiv(*.s 
em|uirii's on a very wide rantic (d‘ subjects covi'riu}*- 
mat(*rial ('onditions in tin* fact«)i*y, li}*-htin>*, heatiri}*-. 
v<‘ntilation, et^. ; problems of health, safety and 
s(*curity in sii'kness (•!• in old a^e: the trainin}^- of 
youii}*' workei-s; the cstahlishnu'nt of sound and 
happy rclat ionshi])s ; s(»clal activities tluriim leisure 
hours; and problems of welfare outsidi* the fa<‘tory 
such as housin'* and transport. The Society do<‘s 
not, liow'evcr, concern itself with the political con- 
lr(»versi(*s ov(‘r Inmrs and wa}i(*s, since tlu'se are 
matters for (Mdh'ctive haj*}>:ainin}» and a'*:ri‘emenf be- 
tween emjiloyers’ federati^ms and the trade unions. 
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New Basis of Society 

11 iisrj .‘it utic rnii(> to l)r tlx* t‘:i.shioM to hl.'iinr 
fli(‘ .‘xlvotil ol' the Mi.irliiiM* i'or ;ill llir (‘vils lii.'it 
in its li'.'iiii, hill siiirc tin* i)i;K‘irnu‘ Inis (‘oiiio to s1:i\\ 
liiliiniti hrinu's iiinsl :i(l;ip1 1 ln‘iiis(‘lv(‘s to tiu' in^w 
(‘ondititiM of lilV ;iiid \viH‘U witliiii it for improvi* 
iin‘Mt, insli'^nl of riiiliiii; Jiuiiinst m;it<‘i*iiil ]»i*o»:rrss. 
Tin* (Icvolopiiiciil- of iinliisti’y (»n tin* iinitiTial sl<h* 
li;is hi*<*n so raiw<l in tin* last lunnliu'd years that it 's 
hardly siirprisini*- that devc'loiinirnt on the human 
side could iml keep pace with it. Tlie wh )le ])asis 
of so(i(*ly has been .‘iltenMl. 'rin* old relationship 
between master and man that existed in the medhi- 
eval craft ‘•iiilds. when master and apjUcrd ce 
worked toj^ether and it was to the adv?in1:i‘p* of th.* 
master thai his apjireiitiee slniidd be I’o.ll/ lraitn*d 
ill his craft, has <lisappeare»l wiMi thv» i*row1h of 
industry on a lar‘ 4 (' scale, and tln^ en pi'yyer can no 
lonjjTi'r know even the names <d‘ the majority (d‘ his 
workers. I'ln-refoia* the problem today is to ereate 
a new relationship to till the !j>,*ip, 

Duties of l.abour Managers or Welfare Su[jervisors 

'riie enlightened employer now realiz(*s that if 
he is to make his workers happy and eftieient, he 
must himsi'lf In* r(*sponsible for establishing gmnj 
r4*lii4Lons with them and train his young workers 
so that tln*y may be litli'd to talo* p«»sts of responsi- 
bility in the future. great ^leal has ln*4*n 
achieve*! by wt'liar** workt'rs within tin* factory. It 
is not always realized that in all tin* well-organize*] 
firms of tmlay tln*r<* are a number of p<‘ople who 
are not ])rimarily concerned with actual production, 
but \vdn)se job it is to watch over tin* wellbeing 4d' 
the workers and se4**that they are doing tlie W4»rk 
for which lln‘y are most suited. ruUl ipiite recently 
labour was chosen haphazardly and generally the 
choice* was b*fl. to the fore'iuan eu* manager who.se 
time was already fully oetmpied otherwise. Now we 
find as a r<*eogniz<*d part ol* good managc'iuent the 
post of Labour Manager or We-lfare Sui)ervisoi', who 
interviews cainlielates before a])poin1meiit, watches 
over their t)rogress and must be esmsulted before 
notice* can be* given. 'I'hese pe*e)ple, Imbling as they 
ele» a i>e>sition midway be‘fwe‘e‘n the* management ainl 


tho workers, act as a link botwcon lliein, and if they 
can gain the confidence of Imth sides, are the 
.streuigest J*ae*teir in harmonie)us relationship within 
the* weirks. The <*mployees know that they can go 
te» them fell* aelvice*, anel e*an nuike their cemiplaints 
t»» them in esuifijlcnce. Such ii state eif affairs was 
innlrcanied td* be'fore tin* War, and the g(‘in*ral 
re*eM)gnition today ed* the value ed* the welfare weirker 
in inelustry is the me‘asure ed* the .‘nlvaiice imnle sine*e 
then. 

It is essenti;il. however, that the right persons 
shoubi be chosen for these* im|)ortant jmsts and that 
they should have pi’oper training. Most (d! the 
provincial universities now run si)ec.ial training 
courses bn* welfari* workers. The Industrial Wel- 
fare Soci(*ly advises peoi)lo on training and also 
k«‘eps .‘I panel id* suitable candidates for tin* bein*fil 
of tln*ir un‘mb(‘r firms. 

Medical Aid to Workers 

Imlusfry has not only opened its floors tf^ the 
w<*lfare worker, but to tin* m(*dical man, and ])ro 
gressive firms now have their own medi<*al fb*par1- 
iin‘nl:4, often with a full time* floclor to supervise* the* 
he*allh of the facteiry ami i*e*se‘arch ifde) occupational 
dis<*;ise*s. His work is mainly preventive* ami there- 
fiU'e e)f the utme>sl importane*e. New proce*sses and 
nevv std>stan(*e*s ofte*n produce* unknown hazai‘ds .‘ind 
have to be* wa1cln*e| (*are*fully lest tln*y shoubi al'f‘e<*t 
tho.se who are* hamlling them. hdrms who have* 
take*n eni the‘se* me>eiical men have state**! that the e*ost 
*)f their salai ie's has been nnne than repaiil feer in the 
iin*re*as(*<rhe‘alth and effi'cicm*y *)f the empbfye'cs. 

M’raining in .safety w*)rk, (‘specially among juve- 
nile.s, is ;in im])ortanf rece*id development. The 
analysis of acci lents co]itaine*el in the annual r<‘])ort 
of the* Chief Inspector of Kactorie*s shows that the* 
greate.sl number of accidents eeccur to young persons 
be*twc*en the age*s *d* IS and ‘ib. About (>()% of 
tln*se aecideids are due not to the machine, ])ut to 
the thought b*ssn(*ss of the* human beings empb)y(*el 
on them. This is hardly surprising when it is 
reineinhere**! that a child who l(*ajves school to join 
a factory is i)lunge<l into a totally diflVrent atmos- 
])here from that to which he is accu.stonied, and is 
ceuistantly in contact with rapidly moving obje»c1s 
which produce* hazards which he has never had to 
fiiee in the slower-moving life of his homo and 
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school. Jt is not likely Hint in two or three j^eiie- 
raiions man ean so aeelimatizc^ liiniseli* to the i*r<‘nt 
industrial ehan»es that have taken plare, that. 
Iraininji: in s(‘M'-])rnteeli(m will not remain om* nf 
the vital duties of the labour department ot' any 
(Inn. Amazinj* pro};ress ean be and has been made 
in leaehinj'- .juveniles the neeessary safety ]U‘eeautions 
at work. On enterinj*' the faetory they are irn*x- 
jierieneed. but not unteaehable. They have ])ro- 
bably brouf»’ht to their new .jobs freshness and 
enthusiasm, and if this ean be directed into the l ij'hi 
(‘hannels it ean be of f^reat value. 

Need for Trained Labopr — Continuation Schools 
Sindlarly, industry ean ill afford to losi* the 
oppurt unity of traininjj- skilled workers for the 
future. It is a eommon fallae-y that un.skilled 
lai)our is all that is required in this maehine ajic. 
\’ery s])eeializ(‘d skill and knowledjie is needed in 
tin* g handling of many machines, and tc'cluiical 
ediK'ation should p'o hand in hand with the practical 
traininjj; acquired in the workshojis. (t is absurd 
to think that at the a^:(‘ (d’ 14 or lb a boy or ^irl 
lias linishe<l his oi* her education. In actual fact 
that is .just the ajye at which isjucation will be most 
jirotitable, and if .juveniles throimli ecomnnic circiim- 
staiK'i's must leave school at that a^e to enter imliis 
ti'y, it is inipoi’tant that they should have ojiport unities 
for coutinuiim' th(‘ir general e<lu(ati<»n ami aecjuirinj* 
siieeialized knowledj'e suitable for their ])articular 
trade. Technical education has thus “rown up in* 
(Inait Britain to till up this serious jiai) in the educa 
tional system as a whole. All municipal authorities 
now provide (‘veiling <‘lasses in general sub,je«'ts and, 
if there is sufficient demaml, in sjieeialized sulgorts 
also. In aildition to this the larf»er towns have 
highly orpani/ed eveninj*- technical institutes, which 
jiive courses in science and tt‘chnoloyy of the same 
standards as the universities. The cost id* teidnucal 
and eveninj^ classes is amazingly low, and there is 
thus every opportunity for the keen Juvmdle who 
wishes to impi'ove J)is knowledj^c. There is, 
however, the hamlicap that after a day’s work in 
the faetory the younjj; worker is not suflieiently alert 
mentally and physically to take the full advantajre 
of these classes, althoiqrh he carries o!i id'ten with 
heroic, determination. To overcome this diflieully. 


some of the more eidij^ditened linns have jirovided 
special chesses during the workinj^; hours, and the 
'xperiment lias proveil well worth while. 

Paternalism not Wanted 

On the social side of life »ood work is 
beiti^ done by industry in Oreat Britain today, but 
it is now j>enerally reeonni/.ed that anythin^' .savour- 
ing** of “ peternalism ” will be unpopular. The 
British workman is very imlependeidly-minded and 
will r<‘.ject what appeal’s to him to be ‘ interterenee ” 
with his leisure time. On the otln;r hand, there are 
not nearly (‘noujifh facilities provided by municipal 
and jirivate elforts to supply the social neeils of the 
j)eople. ami industry can do a •'real deal in the way 
of facilities for sports and social clubs. Much 
ih’pemls on the ji»i*oo rapid cal circumstances of the 
firm and the amenities available locally, and there- 
fore the ])i*o visions made for leisure activities vary 
enormously. 'fhe most successful clubs are those 
run mitirely iiy the workers or iiy a .joint committee 
of worker.*? and r(‘])resentat ives of the manaj»ement or 
the vC'elfare dipartment. Sports grounds and 
*lub rooms are expensive items which the workers 
cannot provide foi* tHem.selves ; but they can 
organize the panics and tin* social events. JVIore- 
iiv(‘r the sense of res])onsibility thus induced will 
help to make them moi’e useful members of any 
community. Kvery encoura^emmit is }iiven to firms 
to ex])end money on welfare activities, for tlu‘se are 
allowed wis tradi* expensi’s in tin* assessment of the 
firm’s liability to income-tax. It would be 
impossible to enumerate all the recreational a7?Tivi- 
ties of larj^e firms, so wide is their seo])e, and many 
have developed to a hi^h decree the talent amon;' 
their workers. .\s a sina:le instance wi* mij»:ht cite 
till’ firm which has held exhibitions in Ijondon of the 
art of its workers, not onl.v those in its Bullish 
factory, but in branches over.seas. 

Outside Welfare Work 

There are*other forms of outside .welfare work 
which, aecordinji to the situation of the firm, may 
assume impoi’tauee. Such are (pie.stious of hoiisin*!;- 
and transport. The prohleni of housing is only 
acute in eortain ne\v areas, hut the ])rof>lem of 
transport to and from works is hecominj** more and 
more .serious. These diflieullies are hound to have 
their efi'eet on the health of tin* workers and tlicir 
solution is as important as^ suitable conditions witbin 
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the r<Mcl(H*.y and llic pidvision nf caMlnciis wIk'IT tin* 
ciiiplnyccs may piirclias/' uond mrals at rnasniialdc 
print's. 

A vm*y ^r(‘al deal slill iTmalns to lx* in tin* 

impr<»viMf^ of working <'on<lit nnis, and the pi*(*\ (“iitiun 
(d* ac<'idt‘nl and disease, kill llm prnjifoss madt* in 
llir Iasi 1 unity yca'ivs is cin'nurauin.i''. .Mohmivc*!* 
tin* im»\ni*.rn1 is spri'adinu slowly hut snroly in 
otln*!* (*ountrics. . The Industrial Wrltarc Sorioty is 
(‘onstaiilly rc'rpivitiu cmpiirics Iroin all over tlu* 
world, and these wide- III in.**- eeitinets eneoiirn^e its 
incmhcrs in tin* Ix-linl* that tin* |)rin('ii)h‘S on wliirli 
it has hrrn woikinu am ('puall.y applirahh* to 
indnst ry evrry wlu-n*. 

Indian Conditions • 

India is marrhini;' towards iiidusi riali/atioii. Tlir 
only rrmt‘d\ lor tlx* appalling j)ovcrty of her 
pcopU* and llnir ^nn'iad low standard <d' living- 
lies in tlx* di‘volopnx*nt of her industiy. This 
indiisti'ial development must he well planned ac'eord- 
in*^- to lx*!* national need, ;iml the workinj^: elass 
must enjoy their din* share of purehasinji- pow«*r 
fr«»m iixiustry. Industrialists, with tlx* <*x<'eption 
of a very few, have so far lx‘en (*allous aixl careless 
of ^Ix* welfare of the workers. 'fhey should reali/.e 
that, if the present stale of affaii’s eontiniU‘S, Trade 
rnionism is ht)und \o *^e\ a strong* hohl.* Traile 
rnionism shouhl not he d<'preeated in so far as it* 
ma15es tlx* i)eople I'ealize tlx* valix* of unity and 
fosters deimx'j'alie ideas, hill so huiii' as the workers 
ri'inain i^noi’anl and illiterate they will fall easy 
|)i*e.ys to the strike eommillee or so called “ leaders 
who incite the masses to militant vii)l(*ix'e in oriler 
to jiaiii 1lx‘ir own personal or political ends. 
Industry will not lx* able to stand the shocks (d‘ 
strikes and <|Uarr(*ls, in the early period of its 
yi'owl h. 

« 

'fhouiLih • e«*onomists may sa,y lliat .uivini* 
higher waives t(» lixiian lahour does not, iix-reast* 
their eni(*ieney hut on the contrary irx'i*eases 
ahseiileeism and in.soleiiee, this state of affairs will 
<'han}ie with liti*rae.y and i'dueatieii. So lon»’ as it 
docs not c*imnue, tlx* em]>lt)yc‘i’s <*an .U'cl more eftic*ient 
results and ”ood will from the* worker’s ])y »»ivinji 
them hellei condilions, first insidi* the works, ami 


lluMi outsidc% hy ])rovidin<>‘ hettc'i* housinji;, transport 
facilities, etc. (Vintrary to tlu* workers* idOf*! 
in Ureal Britain, a. certain amount of patc'rnal out- 
look on the ])art of tlx* employers will not he resentcMl 
hy Indian workers, and this specially applies to 
small .scale* and mo«h*rat(‘-si/.c‘d irxiust ri(*s. Leaviim- 
aside* tlu* eiucsliem of temp<*ranx*n1 of the |)eopl(* of 
the two count ri(*s which ma.y or may not he diffe 
rein, “ pat(‘rnalism ’* ou^ht to lx* favoured in India, 
wlx*n oppeirt unity for (*ducation or recreation is se» 
limit<*<i. A ^iood example of conditions suitahle to 
this “ ])atc‘rnalism ” is to lx* found in /lin, 
(V.c‘ehoslovakia, where the yreat Hata Shoe Uonifiany 
has its woi'ks. Hc're every jihase of workers’ life 
is caterc‘d for hy the firm. Houses have he<*n huilt 
and transport provided for the workers. Kdiiea 
tion, recreation ami i‘ven reli«>;io\Ls aetivitic*s are 
c»r»ani/.ed hy tlx* tlrm for the employc'cs ami their 
families. Madaiix* l>ata personally supervises tlx* 
cd ication and welfare of youim’ workers. 

Thoimh India is hamrx*api)ed hy slartirm’ late*, 
six* can henefil from the c*xperienee of (*ountri<*s that 
started indust riali/at ion eaiTn*!*. If she can thus 
av(»id the ills ami c‘vils that aeeompanic'd indus- 
trializalion in tlx* \Vc‘st, lx*r late* start will lx* nmre* 
than (*ompc*n.sat(‘d. 

In eonelnsion, iix*ntion should lx* made* of 

a hdok, luduslrial Wdj'an in Indin hy P. S. 

Uokanathan, rniversily of .Madras Keonomie Seric*s, 
under the yc'ueral editorship of Prtd’. P. .1. ddmmas. 
Puhlislx'd in ITitk this Ixxik may he said to lx* out 
of Pate*, hut it is cpiite (*om))r(*lx*nsi vc*. it deals 
. mainly with the evolution ot h’actory hej^islal ion and 
Trade* I rdonism and touches on important pehnts in 
iiCiXial welfare. 

Sitti 'Pin* hiilustrial We'lfHM* Sofiety, an sUToiint ol' 

\\lx»s*' work Jms l>een ;;iven in tlx* farlv p'.o’l lliis arlirle 
li.Ms its ufliiM* at 14, Ilohail IMace*, Loinioii, S.W.l. It 

snjn»lirs valuaMi' inroniiiit ion aioi su^';^os1 ions to firms wlm 
.MH* its iiiomliers. .Vny firm can t)c<-(jmc a irn'mljcr on paying’ 
a >mall annual su1>scri|>tion, ami an imiividual can also join 
hy I !iyinj» still smaller sul)s<Ti|itij)n. The Society |iu)»lislx*s 
a jiiontlxy ma^a/im* which dejvls with many interesting;- and 
important pridjhmis arising;- in industry. Though primarily 
couiMM-ned with national problems, the Society has many 
iiiti‘ri:ation.‘il contacts. I’ntil a simiTar or<;-:ini/ation is 
started in India, dealing; with her own pre)l)lenis, Jndustristlisls 
and I’xuphiyers interested \\\ well’are W(»rk xi their factories 
can obtain useful information from tin* Director of tin* 
So*i»‘ly from the address j^iceii above. So f.ar ordy one 
Indian tirm happens to he its memher. 
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Notes and News 


Brighter ihcin Sun 

All lif^lil-soiira s \vr iiso today an- lii«^lily iin flirit iil 
I'roiii 111*’ scii’nlific jioiiil of \it‘\v lucaiisj- only a M ry 
small fraolioii of IIk’ oncr^y wliioh is <’oiisiim(d is 
ronvirlrd into liglil. I^n* *‘xain)d(‘, in a inodorn “as- 
rdl*‘d liingstrn filaini’id lamp only alionl 2.5 5.0 per 

icnl of 111 *’ total ontr/ry is rrti’.rni'd a.s li“lit, tin* nsl 
tiring wasted. 

In tln ir searcli for lii;lit-soiirces *)f liii»lier etlij ii iiey 
seieidists are lutw payinu; mor*' ami inori' att*nlion to 
“’astajjUs diseliar^;*’ lamps. In tlu‘s*‘, liij;ld is pr<MliU’e*l 
l)y jiassiny; an eleetrieal diseliar^i;e tlirtm“Ii appropriate 
“Mses or vapours. It i.s obvious that ttiose subsla’U’es 
whose speelra *’onlain bri.i>:ht lim's in llu’ visible r*!*ion 
( prebrably in ^reeti ami yellow) will tx' nmn- iffieienl 
lli.’in the r»’st. Neon, sodium vapour and m^’reiiry 
\ap*)nr wlii<’li more or less satisfy this eondition liav** 
f*)und pneral apjilioation in this typo of lamp. Tlu’ 
ellieieneies of lhi’s*‘ lamps ari’ as folhiws; 

Sodium vapour . . S [2 pvr eent 

\*‘on . . . . 2.5 (i, t 

.M* reury vapour . . 2.5 S.O ' 

.Mi-reiiry >apour lam|)s fall into three v:roups 
depemlin^ up*m the piassur** of mereury vapi>ur at 
v\lneh the lam]) w*»rks, tlie lyp*’ utili/.inj; pressuias 
^rreater than tino atmosphen- being- most etK* i* nt (energy 
O.t S.O p*'r eent). 

()m- of fh*’ nmst inlen sling types *d’ high pn ssiire 
mereury vajiour lamps is that developed by ('. Ilol and 
U'. I'd«‘!d)aas of Holland. It eonsists *)f a (piarlz ea|)il 
lary nlxnit I mm. in diameter in whii’h are sealed oxide 
*’«)at*(l tungsten eleetroiles about IS mm. apart. Pile 
I'apillary tube eontains a small drop of mereury ami 
argon gas at low pressure. Argon *)nly hel|)s t*> 
initiate, the ilisebarge between tbe eatbodes wbieb are 
thereby rai.sed t*) a temperatnn- at which tiny aef as 
thermionie .sonre**.s. Owing to high em’rgy input tin* 

mereury bceoincs vapourized and the ])re.ssure of mereury 


vapmir *isually i‘Xe*‘*’*ls 10 atmos])lier<'s. Ity cooling 

the tube in a rajiid slnam *)f water th*' ern rgy input 
of the lamp tan be imreased many times and thereby 
tin- inirinsie brillianey of th*’ lamj) is also I n im nih»usly 
inenased. 

Klenbaas has reporb‘*l that by ineri’asing the 
pou(‘r input i:^ tin* water cooled lamp to 1 1()0 watts 
per eie., in a 1 mm. diameter tube, a brillianey (d' 

ISO.OOO eandh’s p* !* s(|. *‘m. has been attained, 'rids is 
in fact highVr than tiuit of the sun as observed from the 
*'arlti \\liieh is about Id.j.OOO candles per s*]. cm. 

I't would be of interest to note that in this lamp pres- 
sur*’ of im reury r* ;u ln d *about 200 atmospheres and 
tin* ti’injnralure at the axis (d' the capillary lulu* was 

(‘ah’ulaled to lu’ .about SdOO'C., though miieh less mar 

th*’ wall. 

Tran.^iforuiing Ultraviolet to Visible Light 

It is known for a long linn* that a large nuw^)er 
(d* sidistanees sueti .as siliiaates .and sulfides nf /.ine and 
e.admiuiu > mil light when idlra\io]et light falls on tin in. 
In other words thesi' suhsl.ames .aia- able to eoiiNerl 
in\ isihte nllravioh t light into \ isilde light. K.aeli 
snbsla i'. e gives out eliaraeli risl ie liglil and also has 
it*- own range of exiiling nltravioUt r.a*liali*)n. 

in low pnssure menurv \*.ap*)ur l.am|)s a large 
ainoioit of energy is wasltd as invisihh’ nllra\i*)lel 
liglil. lly coating ihi- inside of the tube T>y a snilabi*’ 
Ibioreseent ^snbslama’ a part of it can be eoiua rled back 
into visible liglit. I'lie colour iiniited and llu' limdnoiis 
«rtiei*-ney vary witli lln‘ composition and the mode of 
prepar.'ition id* llu’ llmiiaseenl materi.al. IJy using a 
s)>eeially inapartal ziim silicate (». Inman of tlu’ 
(ieiural Kleetrie ('*>. *d .Vnieriea lias suee*‘e*le(l in 
obtaining a light (d* greiii (’ol*)nr at an etfieieney of 
mor*’ than (iO hinniis p*r vialt, tin- en*’rgv nlilizaliori 
ratio being ft.d - 1 2.1) per e*’iil. 
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Geological Work in 1937 

TIu* Ri’j)()rt of tiu; Oioloj^ical Dj-parhiitnl it»r 
wliifli has rccciilly hem piihlisIuMl, shows thal 
the vear has heen one «)f e<insi<lei*al)Ie aelivily lor the 
(u'olo^ieal Survey of Imlia. Of llie S2 earllupiako 
shocks re|)orte<l to the Survey, only that of November 
M-, originating- in the Hiii<hikusli Mountains, 

north- w<vst of Drosh in Chitral, was severe and caused 
damage. ' 

At headquarters in (’alentta re-arrangements in the 
laboratory were eoniplettal in «>rdiT to cope to the best 
advantage with the large n\nid)er of empiiries rt*eeived, 
and roik-seetion-entting maehimrv and an automatic 
seetion-’polishing machine were installed. In tin* 
Museum the show-eases were reeonditi^med, and the 
m(‘t(‘orite collection was overhauled and largely added 
to by exchange with foreign museums. Jn the fossil galler- 
ies re arrangements have been carried out with a view to 
increasing their popular a])peal. Labels in Bengali, 
Hindi and Urdu have been printed, describing in simple 
language some of tlie more *iideresting forms and the 
restoration drawings displayed illustrati' tIu' various 
stages in their evolutionary history. A general aeeoimt 
of the e.\hibits in the? Siwalik galh*ry lias been prepared 
as *a wall chart by the Palaeontologist and translated 
into Hengali, Hindi and Urdu. 

Keonomie enquiries were eondueti'd by nieiidiers of 
f li(^)epartmenl on bauxite in Jashpur Slate; Coal in 
the Ha/ara and Koliat districts, North-West Krontier 
I'rovinet', Mianwali distrii*t, Punjab, and the Uaro 
Hills district, Assam; gold in Jashpur State and in 
the. Katha district and Mongiuit Stale, and on iron ort^ 
in llastar Slate, l\aslern Stales Agency, and clays and 
building materials at .several localities. Numerous 
oeeiirrenees of other minerals were e.xamined by mem- 
bers of the Deparlineni and found to be of no ec'onomie 
im])orlanee, and at the headcpiarters • oftiee over dOO 
determinations were mach* of s])eeiiTien.s sent in by the 
])ublie and advice given on their economic utijlization if 
possible. A number of enquiries were also received by 
Ihe Chologieal Survey of India regarding building 
materials, partieularly with reference to cement industry. 
Siiminarixed reports on the various limestone, clay, 
gypsum and coal oeeiirrenees of India were in reply 
is.sued by tin* Department. A survey was made of the 
Mardan district in the N6rth-Wt*st Frontier Province 


for its marble and dolomite dejmsits and the conclusion 
rcaelietl that ])erhaps the largest deposits of pure white 
.statuary marble in the province will be found in the 
Gundai 'Parako, the best sites for developm(*nt being in 
the lu'ighbourhood of the main peak of the ridge. 

'Phe l)ej)artment’s advice was .sought on engineer- 
ing .seheinc's such as the preservation of the Filephanta 
C’avcs, the Malakhand Hydro-eleetrie Schemes and 
power for Ha/ara jlistriet, North-We.st Frontier 
Province, the Peneh lliver (Central Provine<‘s) and ilu! 
Tons River (Rewah) Hydro-eleetrie Schemes, the 
Nimleh ri’.servoir, Unites! Provinces, and water supj)Iy 
s<‘heme.s in Rewah, Darjeeling, Relgaum, .lubbulpore, 
Raliiehistan, Kangra and Jashpnrnagar. 

For actual geological survey purposes the Depavt- 
iiieiit is divid(‘d into four circles : Rurma, North-eastern, 
North-Western and Southern. Since the 1st Ajiril lJ)t‘t7 
the first-named has been .separated under the designation 
of the Rurma (h-ologieal D(‘parlment, but the Geological 
Survey of India suppli(‘s tin* p(‘rsonnel for it. 
Geological ma})ping in Rurma was continued between 
Mandalay and 'Phabeitkyin and north of 'Phabeilkyin, 
in the Amherst dislriel, in the Kyaiikse and Meiktila 
district and in the Yimgan Stat(‘. Most of this work 
wa.s on the Plateau limestone and younger rocks, 
imdamorphosed by intrusive granitivs. 'Pin? north t'astt rn 
circle’s work lay in the Garo Hills and Khasi and 
Jaintia Hills dislriels of A.ssam, on the Shillong .series 
of ancient sedimentarii s, intrudi'd by granilt^. which 
form the basement of the Shillong plateau, and are 
overlain by Ch'elaeeoiis and h’.oeeiie beds on the lop of 
the ])late;tu. 

In the North-Western circle nuqiping proeeeihd in 
Wa/iristan, until it had to be diseontiniu-d owing to 
tribal disallVetion, in Raliiehistan, the North West 
Frontier P.roviuee, Kashmir, the Punjab foothills, the 
Simla Hills and tin* Garhwal Himalayas. 'Pin* mem 
bers of the .southern circle, eontinued mapping the 
ainn'cnt rocks of Pmiiiisular India in the P^astern Slates 
Agency and in the Rhandara and Drug districts of the 
(Vntral Provinces. 

A large number of fossil s])eeimens were collec ted 
by the members of the Department*. 'Phey have been 
examined by Indian and foreign .specialists, and 4 
volumes of the PalavmitoUuj'm Jndiat were published in 
addition to 9 papers in the liecordu of the Dc'partinent. 
Further investigations on the fossils are said to be 
]iroee(‘diiig. 
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Indian Chamber of Commerce on River Problems in 
Bengal 

'I’lirrc an- nearly 15,000 miles of Inland walerways 
in Bengal and Llieir im))orlanee for irrigalioii and as 
means of IransjmrL and system of ilrainage is vital It) 
the agrieidtnral prodiielion, |)id)lie lieallli ami eeonomie 
life t)f the Brovinee. Although the rainfall in Ih ngal 
is heavy it has an uneven distribution and a ])rogressive 
irrigation poliey would, therefore, immensely iiiert ase 
the erop value of the Brovinee. These waterways 
howevi*!*, as already reeognized by lhi‘ Irrigation 
Dej^arlment Committee of lO.'lO, are not maintained in 
as efficient a state as their importance tlcmaiuls and 
their negle(‘t along with certain other mistakes in policy 
have led to deterioration in the i^roduef ivity of (he soil 
and in public liealth particularly in \V(‘slt‘rn and 
Central Ib'iigal. The Committee of the Indian Chamber 
of f'ommeree, Caleiitla, in <‘ourse of a «‘onnnunieatio)i 
atldressed to the Government of Bengal on the subject 
of River Broblems in Bengal agree with the criticism 
of the poliey of eonstrueting cinbankments whi<‘h have 
obstruele<l the flow of rivers and upset the entire regime 
of waterways. 'Bhis p(diey has bt'cii nsponsihle for 
increasing the floo<l menace and the Committee, ther«-- 
fore, favour a poliey of abandonment of cmbanknicids 
in order to seeiirt! adinpiate distribution of water. 
\Vhih‘ suggesting that the possibiliiits of developing 
Ilyilro-Kleclrie ])ower jiartieularly in North Bengal 
simuld be investigaleil, the C\»n)mitlce stale that the 
waterways in Bengal otl'er immerise jiossihilities for tin- 
ile\ elopmerd, of inland navigation. W'atcr lrans]»«>rl is 
< hcaj) and. in a deltaic jiro) iiu e like Bengal, v< ry essen 
lial. It is regrettable, however, that the waterways 
which have ])eeuliar advantages as a form of transport 
have*, hitherto been negheted and the Committee suggest 
that unless the waterways of Bengal arc to suffer conti 
niious deterioration they should be co onlinaicd anil 
controlled by authority which should ha\i* the powers 
as well as the financial and technical resources to carry 
out c.Kcavation, eanali/alion, ilredgi?)g, drainage and 
other works which arc essential for maintaining and 
improving their K'fficieiicy. Improved waterways can 
prove useful for the eeonomie devch)j>menls of the 
Brovinee. I'lic Committee point out in this eonnei-lion 
that even in the highly industrialized countries of the 
West considerable importanee is attached to the, develop 
nient of inland navigation whieh is particularly useful 


for the carriage of cheap and bulky goods like' agricul- 
tural produce and raw' materials. It is reeognized that 
without waterways, flu* development of the country’s 
transport and trade is not • complete. The Committee 
quote the o]>iuion of the Royal* (’ommission on the canals 
and Inland Navigation of the ITniltsl Kingdom w'hieii 
stati'd "that the annual cost of maintaining the wali'r 
ways is almost met by the receipts from the dues but 
the state expects no return or profit upon the money 
spent upon construction and large improveiqcnts because 
these works w'ould increase the coinmcree and wealth of 
the nation and thereby slrenglh(*n the national jmblie 
revenue.” In the United States also when Mr Hoover 
was the Bresideiil. he insisted that ” we should l isualize 
our inland waterways as great, consolidated trans]>or( 
sysltmis rather than as diseonneeted individual river and 
canal improvianents". 

'i’he Conftnittee of the Indian Chamber of (’ommeree 
rightly emj)hasi/,e the vital necessity of a na\ igable roide 
l>etween (’aleiilta and the rest of Bengal and point out 
that the water traffii* in agricultural commodities and raw 
materials could be mort' ai livi ly encouraged. 'Bhey also 
.stress till* necessity of the (iovernmenl training up a 
eadre of Indian engineers to specialize in rivi r- engineer- 
ing arid to aiapiire knowledge and experit'Uee of condi- 
tions and problems I'omiei ted with deltaic rivers. 

Business Career for Calcutta University Students 

It \fill be remetnlu'red lhal in .Inne IH.'B), the V^iee 
( ’fianeellor of (lie (’ahnila I’uixirsity ap])roaehcd Sir 
I'.dward Beiitliall, (he then BresidenI of the Bengal 
Cfiamh' r id’ Uommerce. with a scheme for (he provision 
of practical training for selected students of 
the University in ditVirent branches for trade, industry, 
and commerce with a view to ('hanging (Ik* outlook of 
University trained men in favour of business careers, 
and he ’»vas assured of the support of the Chamber. It 
was then realized that (he University shoidd set up an 
Vppointment and Informat ioti Board to maintain toiU'h 
with business houses and ” to give fuP^ and impartial 

advice on the merits of tlie candidates available.” 'I'lii* 

^ * 

w’ork (d* the Board commenced in .May 1057. The 
report of tin* first xear'.s working of tlie Board says that 
already ()2 Kuropean and 21 Indian business houses have 
agreed to eo-operate with the University. 

It is gratifying to note, says the re))ort, that the 
procedure follow’cd in the matter of registering and re- 
eommcnding candidatis lias been aj)proved by the 
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biisiiirss ('(iininiiiiity. 'rhoii^li Lliis (Irparlinciit lias In'tii 
i'linctioiiin^ only for a yrar .(ml of wliirh about four 
inoiitli'^ bad b) la* drvoh-d (o ostablisliin^' (ontacl with 
I III* biisiiirss coininiinily and cxolvin^ llic procrdiiri*. flu* 
inriliod of aclioii and I In* liiu s of approacii, it lias broil 
able ill tlir loiirsi* of Ibis sborl jirrioil lo iind plari's for 
O'O youiiii* lin n, a rrsiill wbirb ran br I'oiiiparrd vrry 
favourably wilb Ibr llrsl yrar’s arbit'vrnirnl of Ibr 
Appointiiiriil* Hoards of HriHsb imi\ irsilijs. Sjhiu* of 
Ibr linrs ill wbirb Ibrsr randiilab'S basr brrii plarrd an* 
jiilr s|»iiniin,i( and wraviii^, jiit<* baling*, jniri basiii^ and 
as.sorling. slrtl trade, coal trade, insiiraiirr, liaiikinu:, 
lainiiii.i;’, sab sinansbip, rbriiiir;d r(:srarrb, air roiidition 
iiijL?, rin;,inrrrini!:, trlrplionr ronstriirtion and iiiaint(*iiaiirr. 
rirrtriral and bydraulir »‘n<>inrrri?it'', rlr. 'I br report says 
that rri'ular iiujiiirii's are inad«‘ ri»ardin«* tin* raiidi- 
datrs assrriatrd with Ibr dilfrrrnl business houses lo iind 
out bow tbry are sbapini; and pron?*rssini»* wilb llirir 
work. It is satisfarlorx to note llial in om ry rase Ibr 
report rrrrivrd lias been fa\ourablr, wbirb proves lieyoiid 
doubt Ibal, j»iven tin* opportunity and farililies, Heii^jjali 
youiijj!,’ Mn*n wilb a I’niM rsity^ Iraiiiin;;: ran do well in 
business provided a earrful seleetion is made of tbr 
eaiididates.” Me.sl of Ibr raiididatis interviewed, Ibe 
report adds, were more keen to know about tbr prospeels 
wbirb eomiiieriial line would olVrr. Hut tin’s is diflic'ull 
if not impossible to answer, In ranse in business tbere are 
iiMially no driliied scales of salary snrb as obtained in 
otlier ealliiii;s, and jirosjieets depend almost entirely on 
Hie y^jjii bimsilf. At tbe same lime it was not iced Ibal 
some of tin* eandidales inler^ir^^ed were afraid of bard 
manual labour and were more keen eilber to enter tbe 
(rovernmeiit sri'iirrs or in aereptin;;' jobs wilb a «»;radrd 
scale pay and some status fnim tin* br^innin^*. It 
would tbus serin Ibal it is nrrissary lo take efferlive 
steps to ebanu:e tbe outbxik of Hrnnali sludrnts wbo 
{generally lark enterprise and ad\eniure perhaps due lo 
want (d* rontidenee wbii'b a^ain is not always Ibe fault 
of any individual. If it be possible to ew^endrr a spiril 
of enterprise ;frid love for a eomiiieis'ial career in tbe 
minds of youn,!>* students wbib* attending' seiuiols, and 
if guardians would try to im|)ress on tbe youny; iniiids 
lliat lbt‘ days abead are full id’ strui!,*^le for wliieli evi ry 
one must be pbysieally and mentally lit. Ibis may ^o a 
lon^ way towards iban^iin;' tbe outlook of Ibe averaj^e 
Heiipdi youtb. 

One of tbe bailing Imsiness liouse.s of (’aleiilta, 
sates tbe report, lias made* a jiroposal to laki* in ;<() 


iiialrieiilales between 15 lo 17 years of a^e, wbo would 
in Ibe lirst inslanee, be Iraiiud as office boys. Tbe idea 
is Unit after fjji-llin^ Ibein trained as office boys for tw'o 
years, during wbieb lime lliey would be given a salary 
of Its. ^20 jier nnintli, they would be appointed as junior 
clerks provided they ])ass tbe Intermeiliate Kxaminalioii 
with eoniinereial sidijeels. 'riiey can pass tins examiint- 
lion by attending Hie iweiiitig classes and tbe company 
is prepared to pay fbe luilion fees. After being aj) 
pointed as junior clerks, if these young men ran pass 
Hie H. Com. examination their positions will be iniproM'd. 
'rids proposal is now under consideration. 

Dry Farming Kxperiinenls by the Imperial Council 
of Agricultural Resarch 

In Ibose ])arls of India where rainfall is seaiily 
and jirei-arioiis tin* growing of crops presents great 
diflieullies espi*eially where irrigation facilities are 
absent or limited. Hut if Hie farmer could be lauglit 
a way of preserving the moisture in llie soil and (d' 
tilling it in a seieiilifie manner. Ids diffieulties wiuld 
be greatly deertased. 'I’bis task lias bia ii iinderlakeii 
by the Imperial ('ouneil of Agricultural lieseareli. 
wliieb is making a series of experiments in wbal is 
<*alled !)rif Furmhitj. In America, especially in I 'tali. 
Ibis inelbod lias been applied wilb great sneeess. These 
principles lune, however, to be adapted lo Iiidinii eondi 
tioiis and reijiiiremeiits. The Imperial Coiineil of 
Agrienllural Heseareli lias eslablislii'd five st:jHoiis in 
dilb*rent parts of India wbieb are in difVereiil stages of 
experimental de\ elopmenl . 'Tbeir activities are, 
•Iiowever. all eo ordiiiated by a special Co onliiiating 
Committee for Dry l'’arniing. This Commitiee sees Hial 
Hie metbods eiii])l()ved are slaiidardixed, that the aeli 
>ities of Hie various stations are eo-ordiiiated, and 
etunpares their met boils and resnlls. 

It is probable that at least twice as mini) may be 
grown by dry farming metbods as is being now' done. 
The great merit of Hiis dry farming metliod is that it 
does not increase the cost of production at all. All it 
ri*i|iiires is a little more labour wbieb under Indian 
eondiliotis in these parts is available at little or no 
cost. Already Hie peasant lias so m*neb of leisure at 
bis bands that be can very well utili/.e it for gelling 
a heller return from the soil. 'Flic areas selected are 
those especially in need of this method of farming. 
Stations have already been establislied at Sliolapur, 
Hijapnr (Bombay), Ilagari (■Madras), Rolitak 
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(Punjab), and Rairhur (Nizam’s Dominions). 'I'lit* 
Hombay and Hyderabad sihemcs were luf'Tm in 
llii- l^imjab in 'I'lir shitioiis al. Hajari and 

Sliolapitr are earryiiij*' ou( d(‘tail(.‘d soil iiivesti^alioiis 
wliib* Uiose at Uaieliur and Hijapiir are eoneeriied more 
wilii loeal problems, 'riii' stations in South \^'est India 
an’ leslinj;- the “Honibay Dry- Parmiufi: method " whi reln* 
erops altm-nate with fallow periods. 'I’he water nqiiire- 
nients for jitar are tested at Shola])ur and those for 
Itajra at Hajjari. Hajari has the lightest rainfall. 
'I’he s»)il there is, however, deeper and the slop*- hss 
than at other stations. Ilafj'ari also carries a larf*'er 
ran^'e of erops liUe jiitir, Italian millet, and cotton all 
<if whii’h ha\e their importance. At Sholapur rabi juar 
is most important. 

Perennial canals and wells have, by irrii>'at itui, 
sci ured a larf;’i‘ area in the Ihinjab aj;ainst faiiiine. but 
a j;reat area still remains unsupplitai tor. 'I’he south- 
east, t>f this ])rovinee is only to») familiar with crop 
i’ailures; the provision therefore td' famine work is 
almost an annual necessity. Out of tin (>.7 million 
a<’res of crop in the live dislriels in the South Kast. 
namely, llissar, Kolitak, (iiirgaon, Kama! and Ambala, 
a.l- million are entirely dejiendent tin rainfall. ,A dry 
research farm has tliereftire been eslablislied al Ptiiilak 
abtiiit to miles North W'esl of Delhi. 'I’he dejith of the 
water level makes irrigation frtim wells usually im 
practicable; the water is even saline. Only in July, 
.Vi:i**usl. and September, is there any rainfall which 
a\t'ra_i»‘es abtiiit ;f() inches but \aries enonimusly. Holitak* 
itself however has canal water which fiiay be usetl. 'I'he 
experimental farm in Hohtak has both light and heavy 
soil, 'The heavy soil is alkaline al hiwi r depths. Soil 
survey ami studies in plant ]>hysiology are being vigor- 
tuisly carried on under ex])ert djreetion. Soil surveys are 
being ma<le up to a tiejith of 10 ft. 'The penetration 
tif rain water on erojj and fallow land is being experi- 
niente<) upon and measured. So also is the hiss by 
evaporation under ditferenl eoiiditioiis. 'The field work 
consists in finding the etl'eets of <le<’i» and shallow eulli 
vation on the abso|*ption of rain wat»*r; on the effeel of 
surface cultivation after showers of rain; on the inler- 
<*ullnre of erops; the value of bunds in tsinserving rain 
water; the elfeets of varying the seed rate and farm yard 
manure; aiul different rotation tif soil moisture and t-rop 
yiehl. 'riiese <lry farming e.xperimeiits have now reaelu’d 



the third year of lhe''^im^^>a«S;i which they have 
been planmal. All the nia the Punjab that 
are eultivatetl in these districts have be»n sueeessfully 
gniwn by the Rohtak farm.. 

Development of Broadcasting in India 

.Vttention has recently been direeteil to developing 
llroadt-asting in India. 'Phe .Ml- India Radio have 
opened four new wireless station^ one each at l.ueknow, 
Delhi (shortwave). I.ahore and liombay (shortwave). 
'I'hey are adopting shortwave lengths for transmission 
as a part of tlirir ))oliey (d' developing tin* service 
regionally. 'To eoimteraet the diflieulty of transmission 
du(‘ to atmospherie dist nrlianees and also to divide this 
large Irac’t of India info jirovineial n-gions, tin- .VII- India 
Radio, in agreemeid with the International 'I't-le. 
(’ommunieations Conferenee held reeerdly at Cairo, have 
reservcil wavelengths of (iO, tK) and 150 metres f<n* 
the new Indian tO K.W'. stations for serv ii-e afti-r sunset 
whiit- during the day wav elengllis of .*D and 10 metres 
are Jised vv»ithout any inlerb’reiiee to <dfer long distanei- 
.services. 

'I'hese vvaveh ngths havi- been c’lmsen adv antag<*ously , 
following the report of aif Knglish Committee on trails 
mission in tropii-al ami sub-1 ropii al l ounlries, for .serving 
the provinces in a la tter way. I'he reception under llnse 
eoiiditions is satisfactory in spite of the natural hindrane- 
es up t<i a dislaiiee of alauil .^OU miles. .Much shoVler 
wavelengths may si rvi- much longer dlstaiiees .satisfac- 
torily bu4 only al the I’ost of bail service for the area 
• round about for which the transmission is primarily 
intended, h’or serving vvhoh- of India, the lu-ailqiiarters 
station of the .Ml India Radio at Delhi is shortly going 
to instal a 5 K.W. shorter wave station with a silent zone 
(»r skip near almut Delhi. 'I'he paucity of fumis, it has 
been argued, has i-taiipelled the authorities to t-slablish 
one e.xtra station at Delhi after depriving ilombay, 
Madras and Caleiilta of shortwave transmitters. It is 
expeeteil that the next part of ]lu- jirtigramme will be 
divided towards Calcutta, .Madras, 'rriehino[)oly and 
Dacca. • 

'I’he Central News Organisation at Di’liii will radiate 
news bulletins by the 10 K.W. stali»m for distaiiees up to 
500 miles and also by the 5 K.W. station for distam-es be 
yond that limit. 'I’he latter station will o])erat«* on 10 
metres during daytiim- and on .'M metres at night. Ciilike 
Kiiropt'an stations, tliesi- shortwave transmitters will not 
employ directional or beam ai-rials. It is useless as far 
as tin* progrannm-s are meant for Imlian lisli-m-rs only. 
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'I'lio gi)(»d riMrplion of tin* pnij^rainmts from ahrotul is 
line to tin- rllV<‘iivt* .sln n^lir hcin^' incn-asod l»y IIh*sc 
special aerials to, say from I)a\<nlry, 1000 K. W. ami 
im)re as ai*aiiisl iO K.W'. of Homhay, as nstivrO at 
I)ellii ami s»a-om!ly for loii;;« r (lisiniiees sliorlt r wave 
N'li^tlis as Iransmitled from fon*i^n eoimlries ensure 
prae(i(*al immunity from Iropiral atmosplieries. lint 
tins new s{e'eili<'a(ion <»f wavelin^lli from llie re^iimal 
stations will, it is lioped. ^ive no <‘aiise for eomplaini 
from the listeners. 

Distribution of Mohonjoclarf> Relics to Provincial 
Museums 

A selu ine id' wide distrilMilion hy wiiieli tlie |)rineipal 
musemns in India will be ^iven, for the .eduealion and 
those who visit them, (‘idleeiioiis (d‘ aniicpiities discover 
e<l in the ixeaval ii)ns at Mohenjodaro, Siml, is iimler 
consideration in the Arelnusdo^^ical Survey of Imlia. 
hA’erylhiii^' iminiie discovered at tin* plaet* will of e<»nrsi‘ 
he placed in the .M»is<Mnn hiiill at the site of the ex<*a\a- 
tions by the (lovenmienl (»f Iihlia to house the antiquities 
and faeililale their study iu relation to the ruins where 
they were discovered. After the requirements of this 
main museum have been met, <*olleetion of antiquilit's 
wiH be madi* availalile to llu- principal museums all 
over India. Already the Indian .Muscmiiii at Calcutta and 
the Provincial .Museum at Hondiay have each Ihcii ^iven 
a col ha t ion of about 2,000 anti(|uities. The first I'lioitas 
was*^-iven to tlii si* institutions, for tin* Indiati Museum at 
Calcutta is an All-ludia institution while the ^ftlseum 
at Ihanbay happened at the time id’ these exeavalitms, 
that is to say, la fore the separation of Sind, to be museum 
of the province where tin* discoveries wi re made. 

A new Mohenjodaro j»allery has recently been opi'U 
ed in the Prince of Wales Museum, Hombay, for the 
proper display of the^e relies of the oldest civilization 
of India. 'I'o each of the museums at Madras, Lucknow, 
Patna, and Va^piir ha\i* bi en ^iven collections of about. 
500 articles each and special arrangement?^ for these 
niiieh prized relies have been made at all these Provinc 
ial Museums. A s])ta‘ial collection of over .500 anli- 
(piities has been kept reserved for the Province of Sind 
and wdl be handed over to the Victoria Museum, 
Karachi, as soon as sle])s have been taken to ])rovincializ*- 
the institution uud to (‘iisiire that the antiquities will be 
well looked afti r .and propirly exhibitisl. No allotment 


has been made, to the Punjab museum at Lahore as it 
will soon receive a rich collection of the antiquities dis- 
covered at the excavations at llarappa within the 
Province. Tor the purpose of this provincial distri- 
bution, the museum at Peshawar could not be considered, 
as the Victoria Memorial Hall, where 1)0 percent (»f the 
(‘xliibils were thost^ discovered by tin* Archat'ologieal 
Di'partim nt at Takti-e Paid, ,lamalgarhi, Sahar-i-Pahlol 
and Shahji ki Dhcri within the province in the exeava 
lions eondueted during the last .MO years, and which 
therefore .served as the .Museum for the province is now 
in eompleU* ruins as the result of a roof e.ollapse which 
took ]dace recently. No presentation is btdng made to 
.Vssaiii, as that province has no museum of its own yet, 
but as lht‘re is a proposal to build one shortly, a lolleet- 
ii»ii of the .\fohenjodaro antiquities is being reserved 
for presentation to Assam too. There is no provincial 
museum for Orissa and until one is brought into being, 
presentation of these anliquilies to Orissa is not possible. 

Jt is also 2 )ro])<»scd to make presentations to I he 
museums in the 2 )rincipal Indian Stales such as 
flydcrabail, Mysore, etc., on a reeij)rocity basis, 2 )roVided 
the. States t.nke st(‘ps to pnqx'rly disj^biy these anti- 
quities. It is hoped that as a result of this arrange 
menl not merely will the States bt‘ j)laeed in possivs- 
sioii of the valued antitputies distovered at .Mohenjodaro, 
but aH Indian iiiustanns will also get in return sets 
of diq)lli*ale articles from the Stale museums. 

Prehistoric Finds at Maski 

'I’hr Nizam’s Archaeological Department took up 
n-e«-nlly H,ie task of excjivating -ind bringing to light 
ancient centres of civilization. Maski, situated 72 miles 
soulhwesl of Raiehur on the right bank of the river of 
the same name, is one of the places where such excava- 
tions have been made with fruitful results. Although at 
pri*;^enl it has a })(q)ulation of just about 1*,.500, the 
exi'avalions indicate that Maski must have been at one 
lime a town of considerable size and importance. In 
the course of excavation traces of furnaces for smtdting 
gold and iron havt* bee.ii found, and beads, pieces of 
chart/* bangles and lerra-eolla figurines have been 
unearthed. When the earth was jiassed through line 
sieves, beads in particular, were found in great alnindanee 
in a variety of colours and shapes, which shows that 
Maski was once an important centre of the bead industry. 
The bead imliistry of Paithan, anolh(‘r ancient town in 
the Slate, and the export of be;ids to western countries 
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have been referred to in the works of various writers, 
but research in recent times has proved that beads were 
exported also to eastern countries such ns the 
Malay Peninsula, though at a much later date, 
namely, tlic seventh and eighth centuries of tlie 
Christian era. The finds at Maski further indicate that 
chunk was largely used for various kinds of ornaments 
such as rings, bangles, nec'klai'es and earrings, and Unit 
the chunk industry must have been one of the principal 
industries of ancient Afaski. Among the terractitta 
articles which liave been brought to light, arc human and 
animal figurines, circular discs groovcil along their cdg(‘s, 
**hccls of toy-carts and b(‘ads. In the opinion of tin- 
Archa'ohigists, the human figurines belong to ditVerent 
jieriods. Noteworthy among tlu‘ finds is a tiny cobra 
bead of amethyst, which, it is surmised, may simply be 
ornament or indii'ate Naga worship. 'I'he ])otstierds and 
cjunpicte \essels that have been unearthed also oiler n 
great variety and belong to different })cri<uls. Illack and 
red )9l[)lished vessels have be»‘u found in close proximity 
t<) human bones among which were two skulls which ha\e 
been sent for examination to the /oologii'al Section of the, 
Indian Museum and a rcimrt as to their character and 
age is awaited. 'Fhe above discoveries have led Arclnea- 
logist.s to believi* that .Maski was an iinj)orlaiit p[acc in 
pn‘ historii* as well as historic times. 'I’lie black and red 
funeral jmitery, polished stone impleiueiits and chert 
flakes, in their opinion, belong to 1,000 H.C. or « earlier, 
'riic bead and chunk articles ami some of the terra-cotta 
figurines range from .'300 to 000 H,C\, while the seal 
impression, ornamental pottery and some ^terra-i-otta 
figurines range fnmi 000 to 100 H.C. Some specimens of 
glass bangles also may belong to the same jieriod, Imt 
the majority are of a much later age. 'riiosc valuable 
and inter(‘sting finds have been scientifically arranged and 
accommodated in a separate section of the Hyderabad 
Museum. 


The Brazilian Academy and Indian Scientists 

Prof. B. N. Singh. I). Sc., Kapurthala Proft'ssor of 
Plant Physiology and Agricultural Botany, Benares 
Hindu University, has been, we arc glad to know, the 
rceepirnt of an international honour (a " Dijiloma of 
Honour” and “Medal of Scientific .Merit”) from the 
Academia de Seieiieias e Arles, Rio de Janerio (Brazil). 
The Academy has been awarding tjiis rare distinction to 
.select workers of the world on an international basis 
in the recognition of definite fundamental advances made 
in the realm of science or arts. 

• 

Prof. Singh is the author of a large number of 
original p-ipiTs in the fields of plant jdiysiology and 
nutrition, bio-clicmistry, agronomy, soil science, general 
biology and plant pathology, which witc published in 
the h*ading scienlific journals of the world. I'udcr his 
inspiring gifubAiee the Institute of .Agricultural Research 
of tlie Benares Hindu University of which he is tlic 
director, ” b< iloing great work ami laying a fine experi- 
mental foundation ”. 'I'lic .lauuary IP.'bS issue of Science 
A* (Uthnrc publislu'd an article by Dr Singli, titled 
“ Biology of Longevity and Death ”, which ri’cciv(*d 
wide tributes from tlu‘ foreign dehgates of the Silver 
.hibilee of the Indian Science Congress. 

'riie same homiur. we are glad to say, has been 
conferred by the Brazilian Academy on Dr B. C. (Julia, 
Professor of Applied (’hemistry, (’alcutia I'liiversity 
and Honorary. Director of the Department of Bio- 
•chemistry and Nutrition, Indian Institute for Medical 
Research, Calcutta, and on Dr H. N. .Mukherjee c/f the 
Bio chemical Departimuit, Carmichael .Medical College. 
Dr (fuha is well known for his researches on vitamins 
ami related subjects and Dr .Muklu rjee for his w'ork 
on insulin and allied tlu'ines. 

We wish the three scientists long careers in the 
service of science and further distinction to their 
country and themselves. , 
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White Su^ar from ('oloured Canes 

A simple iuexpt’iisive proei'ss tiir llu* prothie- 

limi of brilliant while siiii'ar from coloured earns, wlii<h 
shoidd help to fill a lo?i^- fell waul in Ihe Indian sn«ar 
inannfael iirin^ indiisiry is deserilu'd in the hiftiau In- 
dustrial lirsi’arvfi /inllrtin No. 11 •■niilled "'Ihe Mann 
faeliire of Sulphilalion Sui'ar from (\»loured Canes 
( Purple Mauritius)". 

« 

In onler that exislinv,' fa<'lori< s may treat coloured 
i'ams without the installation of additional plant, the 
author. Mr. S. Vnikata Hamanayya. M.A.,«M.Se.. eon 
fined his invt sli^alion to the sul|)hilalion proee.‘ts. which 
is the oiu' used in most factories tor the elarifitation ol 
eane juice : Mr N'enkata Haiwanayya describes at leni»:th 
his laboratory experiments and siua-essful larp* scale 
tests to prodm-e whiti' su^iar from the juice of Purple 
Mauritius, 'riiere is no nason to suppitse that a process 
which is siucessful with llu Purple Mauritius shmdd 
not also b<' ell‘eeli>e with other «‘<dounsl <‘anes. 

'Phe eane Piirjile Mauritius has for several ytars 
bee;^ a favourite with the r\u)l on account of its Imaxy 
yield |)er acre, and because by simple liminir and skim 
miiija; the ryot is abh- to obtain from it a hard jaf;«;ery 
of jrood appearaiu'c. I'nl'orlimately, hitlu rto, in the 
vacuum pan factory wher<- juice sulphitation is i;;enerally 
(unployed for llu* manufacture (d’ whil«* sui'ar. this eane 
has not been popular. 'Phe Purple Mauritius’ jnie<*. 
evrni when elarilie<l. has an intense red colour, aiul the 
sii^ar mamifai'tured fVoni it without special treatment 

to remove llu* colour is dark brown. • 

€ 

Hut the heavy yield per acre, Ihe soft .texture of 
the eane and the hij;h purity of the jiiiee obtaineil woidd 
make* Ihe l*urple .Mauritius an attractive raw material 
for suj;ar manufaelure, if some iiuans could be found to 
overcome the colour dittieulty. 'Phe solution has now 
been supplied by .Mr. Venkata Ramanayya. His labora 
tory experiments have shown that the eontrolleil addition 


of aluminium hydroxide to the eane juice, after the 
usual liminji; and sulphitini; operations, removes the 
colour (‘utirely without decomposing the sui'ar. 

'Plu* linllrtin also describes a eluap and siinjile 
m(*tiiod of prodiu in^ the aluminium hydroxide at ihe sitt* 
of Ihe factory. C’ommereial potash alum, which sells 
at about half an anna a jioimd, when deeomtiosed with 
lime yi(‘lds a bulky preeijiilale of alumina cream. 'Phe 
(‘aleiiim suljihate that is formed as a product of doubh* 
de(‘oinpositiori is an undesirable im])nrily and tends to 
form heavy st ale on Ihe lieatinj;’ elements of the evapora 
tors. It will, therefore, be necessary to wash rept'ateilly 
the bulky enam of alumina with clean fnsh wajer in 
order to eliminate the (*ah‘ium suljihale eornplelely before 
use. 

Lari»‘e--seale experiments carried out by Mr Venkata 
Ramanayya at the Kiiko])])aka Sii_i»;ar Paetory have 
]>rovei-l that the manufaelure of whiti* sui»ar fn)m Purple 
Afauritins by the appllealion of alumina is not alli'uded 
by injurious chemical ehan^t's, that erdireix while su,i»ar 
results' and that the jiroeess is jiraetieable eeonomieally, 
as on an average only one pound td‘ commercial alum is 
ntpiind p(*r Ion of < ane i>round. 

• 

Industrial Programme for Bengal 

We understand that Ihe Hon’ble the Pinanec 
Minister of tin* (f»)vernment of Heiigal has submitted an 
imlustrial [irograii.me for the consideration of the 
Government. 'I'lie main outline of this jiro^ramme may 
be set forth as follows: 

1. 'Phe Government shoidd immediately umh'rtake 

(a) An industrial survey for ascertaining the 
various industries in llu* l*rovinei* and ex- 
ploring the possibilities of establishing tu*w 
ones ; 

(h) Kiupiiry into the present activities of the 
Industries Department; and 
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(c) I ini’stijyalion into tlu- possilwlilies of supplv 
iiijj; I'lirap t'lfulriral powor ovt'v \vi<K' arv-a:.. 

Afti i* llu' n*siilts of llwso various riu|uirii s art* a\ail- 
a}»I(N rt J)lariii<*(l and fo-ordinalvil jiro^rainmt* t»f iiidiislrial 
dcvflopinciit .should hr drawn ii)) for thr Provintr. 
IViidiiif? thr rrsidls of Hu sr invi'sti^alions thr (iovi rii- 
nirnl should, howt'vrr, adopl I hr followinj^ nirasurrs: 

2. Kslal)lishinrnl of an inli‘lli«;rnrt* Srrlioii of llu* 
Drpartinml of Induslrirs for rollrriion of roiup](‘i<* and 
up-to (latt* infornialion rr^ardinu' produriion, dt inand and 
distrihidion of industrial ronnnoditirs of Ihr Ih'ovinrr. 
('rriiti»»n of a Stores Furrhasr S(*rtion. 

)•. Kstahlisliinrnt of an Industrial and (’oininrrrial 
Miisruin and arrange for holding- of ])rriodi<* rxhihilion 
in dilVi*r»'nl parts of Ihr l*rovim*r; also or«>ani/ali«»n <»f a 
mining rxhihition. 'I'hr ohjrrt of thrsr nuisrinus and 
rxliihilions would hr to rslahlish ronta<*l hrtw(‘(*ii thr 
prtuiina r and Ihr hnvrr. 

Arrani^i nu'ul for UTarkrlinu; of rolln**** in 
diisiry i)rodiirls hy suhsidizin;:'' s« h<*tr<l shops and hy 
sjltiiijn' up srllint*' and dislrihiil in^' ai*( iiri< s. 

d. |{rorL»anizalion ( rslahlishiurni , if nrrrs'.arv ) of 
llu' rxislinjj: 'rrrhnolojuiral and Indusliial si’Ium>1s and 
1-0 ordinalin^' llu* arliviti<*s <}f siirii inslilulions willi llu* 
riiiHinrrrin^' and s«*iriilitlr institutions of Ihr proviiur, 
inrliiditi^' thr two unit rrsii irs at (’alriilta and I )arra 
with .‘i \’irw to pro\'idin<»; iinproMii fa< ilili4 s for li arhint*: 
and for rt*st*arrh tui industrial prohlrins. 

7. Kstahlisliinrnt »d‘ a Srirnlitir Advisory ( ouiiril 
attarhrd lo Ihr ( iovr rninrnt . 

tS. ilror^aiiizalion of llu* Induslrial (.’rrtlil Corpo- 
ration for finaiU'in^ a larnt*!* nuiiiht*r of i*ottagr and small 
induslrirs. 

It will hr sri ii that many of tlu* it< ins of Ihr ahovr in- 
dustrial programmr of thr llon’hlr thr h’inanrr Minisirr 
of Hrnj»'al havr. alrrady hrrn tiisrussrd in StiKN<K & 
(In/ri UK. 'KIu* srlu-nur drawn up apju ars lo hi* a fairly 
roinprrhrnsivr onr, and wr hopr that it will hr 
rtVrrl to rarly hy thr (lovrrninrnt of Hm^al. 'I hr 
uro-rnt nrrd of thr rstahlislmu nt of a Si imtitir Ail- 
visory Coiiiu'il altarlirti to thr (iovrrnnirnt is rs.srnlial 
for industrial drvrlopinrnt, as has lurii poinlrd out 
srvrrul limrs in thrsr roluinns, and wr arr fi;lad that llu* 
I'inaiirr Minisirr has also frit tlu* advisahilily of srttin/^ 
up surli a C’ounril. 


Development Plan for Mineral Wealth in Kashmir 

.lun^lr Ciali, 50 iiiilrs norlh-wrst of Jammu, is an 
ana of sonir 50 sijuarr milrs rirh in minerals siuli as 
lirnrslonr, roal, hauxilr and •China rlay deposits and 
possibly zinr and ropju r on*, it is proposed to iaunrh 
a trii-yrar plan lo dm lop llu mineral resourrrs of this 
area. 'I’hr plan also inrludrs, arrordin^** lo Mr C. /ulshi, 
(’oiisultin^- Mininj^ Kn^inrrr to thr Ciovrrnmriit of 
Kashmir, thr inanufarliirr of (*rm(^it wilhiii a year, the 
opening of roal mines and the roust riu't ion* of hvdro- 
rlrrlrii* power ^vneralinu' stations. Plans for starting' 
rrnu*nl fartorirs arr now romplrtr and it is hoped to 
start produriion within a year. 'Phr ohjrrt of thrsr 
.srhrriirs, said Mr /ulshi, was not only to laiimh indus- 
tries hut also to j)ro\idr rriniiiirralive work for thr un- 
rmployrtl in Ihr Stall*. 

“ Bonded ” Co^icrote Roads 

'riu* lime honoured walrr-houiul maradam roads, of 
whirh thrn^arr thousands of miles in India, ra))idly 
disintegrate under the ludlork earl and fast moving lorry 
and hiis tratlir, nov\ rommon on almost all roads. A 
heller and more lasting suH’aee is needed to ai'oid thr 
rxpinditure of nn J usiifiahly large sums on ri*asrlrss 
mainlenanre work, CenienI eonerele roads, whirh arr 
free from I his ilisadv . ■Milage, ha\e, since l!)2{), heeii laid 
ii,i \arioits jiarls of the eoimlry. Siuh road surfares 
laid o\»*r 10 vi ars ago ai*e even today in exeellrnt i*ondi- 
lion, and I heir \alue as ;! lasli.ig siirlare rrijiiiring little 
mainlenaner has hern pro\ed heyond douht in India. 

During reeenl years, howi ver, partly owing lo *ad- 
•verse reonoinie eoiidilions, t lforls have hern made lo 
.lirapeii till cost of eoiurelr roads. Mr 'P. II. S, 
Kyiiiu*rsley at a meeting of ihe Institulion of Kngineers 
(India). Ihngal eiiilre, read a paper in^whirh hr des- 
rrihrd how it was [lossihlr to design eeonomirally a 
ronrreir road slah from 2 in(*hes le. any re(|uired ihii’k- 
iirss to suit all eoiiditions of tratlir. If a thin wearing 
snrfaei* of eoiurelr, Mr Kynnersley pointed vuil, eould 
In* etluieiitly laid on a good foundation, it sl^ould provide 
a very eeoiiomieal solution for thoiisaiuls of mil<*s of 
old, wt ll rohsolidated, water hound maradam roads in 
India, rs|)reially district and proviiu*ial roads whii h did 
not gnu rally i*arry very heavy tratlir. 

Mr Kvnnersiry desrrih.eil llu* e\prrinu*nts hr had 
tarried out in Jfomhay in IP.’Pi with thin 1.J inch ronrrrtr 
slabs bondetl to thr existing maradam hasi* with diifrrrnt 
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tyj)(*s of liglit mcsli nMiiforcTini’nls. The resiills obtained 
Iiad been very satisfaelory. Proper speeifieations had 
been drawn iijj and an iiii])roTed leehniqiie of eonslriietion 
developed. Tliese experiments had nsulted in further 
trial lerigUis being laid in various parts of the eoiiiilry 
and their j)erforuiaiiee had ])een so satisfaettiry that the 
Publie Works Deparlineiit of the United Provinces had 
adopted this method^ as a “ Irealinenl ” for eertaiii dis- 
Iriet roads^ carrying light bulloek eart traffie. 'Phis tyjie 
of eonstriu-tion, t«) which the name of “ Hoiidcd Con- 
crete ” had been 'giv< ri, consisted in laying a thin layer 
of eonerete over a macadam road with mesh wire netting. 
Hefore laying tin* concrcti- cement grout was thoroughly 
brushed into the inlcrvciiing layer of metal to bond the 
new crust with llie old foundation. 

Superiority of Bengal Timbers 

Properly seasoned llengal timber has stood the t<‘st 
so well in Pengal where conditions are trying for any 
timln'r that it .can be expected to stand any elimatie 
conditions. \'^ario(is specimens of timbers were sent 
to the Forest Peseareh Institute^ Dehra Dun, for test 
and ideiitilieation. From reports received it appears that 
llengal teak has a slight advantage over oven Hurina 
and .Malabar teak in having a somewhat lower shrinkage, 
making it more suitable for furniture. Pengal teak 
offers no conversion diffi(‘ulties exeej)t slight gumming 
(»f saw teeth and knife edges as in the ease of all teaks. 
It ma<-hines well, turns well, and can be brought to a 
fine smooth surface by hand without any difficulty. I*t 
lakes a good spirit polish. 

Gas Driven Ships 

According to a licuter message, ships driven by gas 
have now been produced as part of Germany’s Four 


Year Plan for self-sufficiency. The ships have their 
own gas generator on board and by this means valuable 
fuel is saved which would otherwise have to be imported. 
A big Hamburg shipping company w'hicii runs the 
famous trips round the harbour is to operate the first 
gas-driven ferryboat, the “ I.eiilie ”, which has a 260 h.p. 
gas engine and is capable of aei'oininodating 420 
)>assengers. 

1938 Directory of Indian Manufacturers 

The activities of the .Association for the Develop- 
ment of Sw'adeshi Industries, Dtrlhi, in the industrial 
fielil, especially the organization of annual All- India 
Industrial Kxliihition at Delhi, are already well known. 
It published last year the first edition of tin* Director tf 
of IndUm Manufacturers which heeaim* very popular 
and sold largely. Kneouraged by its sueeess, the 
Association is shortly to bring out a second and im- 
proved edition of it. To meet the demand, it has been 
deeid<‘d to iiierease the number of the publii'ation for 
this edition. It will be, it is 1 ‘biinied. fairly (exhaustive, 
as elforls are ht iug madi* to ineorpornle into it all the 
names and addresses of the bonaiide Indian nn^iuifai*- 
tiirers, and the in(‘liisj(Mi will be free of charge, 'riie 
.sole object of the publication ht‘ing to help the develop- 
ment of Indian industries and enlterprises without any 
desire on tln^ part of the Assoeiati(»n to make jirofits 
out of its sale, the price is to lx* fixed at Rs. .’t/lT)/- per 
copy. 

Our Industrial Article for July 

'I’he following article on " Slag Glass " has hi‘en 
eontrihuted by Mr Y. I*. Varsluiey* Assistant Professor 
of Gla.ss Veelinology, Henares Hindu llniversity, for oiir 
section of ” Seienet; in Industry ” of the present issue of 
the Journal. 
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Slag Glass 

Y. P. Varsliiiey 

A'«’*lst»lit iVp ii'i lu mi T.*<'|iii iln/y. Umiivim lliiiiii I’iiIum mI_\. 

Of tile various ways in which utilizalioii of waste 
furnace slags from iron and steel plants has heen 
att(‘tnpted, its incorporation as a coiisitiu'iit in gias.s-inak- 
ing batches is one. This paper deals with expcriiiu nts 
made in this direction with slags produced in the two 
im))ortant Iron and Steel factories in the country.* As 
this material cannot, for use in glass or cement' inanu- 
factun?, bear ths heavy charges of Iong-dislan<e trans- 
port it must of a ru'cessity be employed dost* l«) the 
place of its origin, vh., near about Asaiud aiul 'fata- 
nagar, etc. Ckmseqiumtly, the availability of other 
necessary raw materials in this locality cannot be left 
out of consideration. 

From the iioint of view of fuel this area is decidedly 
tln^ most suitable, as it constitutes the c(»al eenln* of 
the country. Kxteiisive occurrence of good-quality 
quartz in the vicinity does away with the didieulty of 
obtaining glass sand, as this rock can Ik‘ cheaply crushed 
and us<*d to give the silica content of the glass. Soda 
ash which is an important material can be obtained from 
('aleiitta and w'ill be cheaper here than in most of the 
glass factories in all parts of northern India other than 
Bengal. As orthoelase felspar is abundantly available 
in this part of the country and can to a gooii rxleiil be* 
used for replacing the more costly alkali from soda 
ash, it forms a major constituent of the bal<-hes men- 
tioned hercinufter. 'File use of felspar in large quan- 
tities necessarily involves the introduction of a higher 
percentage of alumina in the glass coinjiosition than is 
used eominoiily in commercial glasses. This is also a 
point of diirerenee from other investigations which have 
been confined to soda-lime silica glasses Inning very little 
alumina. 

In sj)ite of the divergence of opinion wilh regard 
to some minor ])oints, it is generally agreed on all sides 
that alumina, as a constituent of glass, improves the 
qualities of the jnaterial in many ways. But due to 
certain ditbeultics in maniifaelure, highly aluminous 

* Tata Iron & Steel (^>1., I.td., .laiiislie<l|Mit. 

Indian Iron & Hteel Ltd., Rurnpur. 

» Varsluiey and *S'eM ace 6- Cultiiri', j, 616-616, 1936. 


glasses have not been largely used in making hollow 
glassware. However, at numerous places in Kurope 
elieap eontainers likt' bottles are kiiou'ti to be niadt* from 
sueli glasses on a largt* scale. Besides, aluminous glasses 
are jiarlieiilarly suitable for making piyssed ware. Thus 
it may hi* confidently expected that such glass cheaply 
made wilh the use of slag and felspar can he easily 
adopted for maiiiifaeliiring bottles, jars, floor tiles, roof 
tiles, etc., in various transparent colours as well as in 
opaque and black varieties. 


In all the following **xpt*rimenls lliri-e types of 
slags have been used, 'fheir eompositions were as given 
Indow'.* 



H 

'f. 

I’.i 


lUdsi jurnacf 

Opea Iivarlh l)uj)h\r plant 

SiO, 

2r).K>';;, 

IT)-- 18 % 

12.(»07o 

Al,(), 



a.787, 

FeO 

-- 


m.00% 

Fe,,(), 

0.70':'' 

••t 1 % 

!>.00% 

(aO 


k; 10% 

•1.2.80% 

Mft<) 

LKf;., 

8 10% 

n.i.o'’,/ 

MnO . 

2.i:i V 

L.') % 

.•L2ti% 

S 

o.so';. 

— 

— 

ly),. 



7.02% 

Total 



!)8.8({%, 

'flic 

felspar used w’as 

an orthoelasi' of the eomposi- 

tion 

SiO, 


(i3.t>5% 


AbOi 


10.00% 


F(‘,0, 

. 

0.07% 


(V) 


0.72% 


AlgO* 


0.'21% 


KA) 


•a.71% 


Na-A) 


3.04% 


Loss on ignition 


0..50% 


Total 


100.1.0% 


' ATU»lys^*^* 'Pi and Tj were suppIiiMl by Messrs 'Pata Iron 
& Steel (-0. Idd. 
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Ollu r materials like sand, limr, soda asli, etc*., \v<tc 
of ^ood piirilv as loininonl y iisid in tlit* maniifartiiro of 
roloiirlcss ^lass. 'I’lic < x|)(Tijfi(‘nfal melts wen* earrietl 
out ill oii«'- [loimd-eapaeity Hre< lay eriieililes jdaeed either 
ill an oil fired iniittle fiiriiaee or in a e(»al-fired reeupera 
tive miilile lUrMace whieh was spieially d« sij*iied for the 
present expiriineid so as to ^ive temperatures up to 
1500 '^(\ III this miillle, reeiipt ralor lulus were arranged 
iiisidt* tile elijmiu y stack on tlie top of tin* whoh* iniiiHe 
slruelun* and air wliieli had hei n {irelieated thnuigh the 
recuperators was fed partly lulow ami partly aliove the 
grate, in the eoihbustion ehamher, no cold air lu'ing 
allowi‘d to eiili r into eomhuslioii. 'The body of the 
muiilt* and tin* erueibles wi-n* made of a sptuial (‘om- 
positiou because it was I'oimd that ordinarv fireclay 
(‘ould not properly stand the tiinperaliin* reached. 
Caleiiu'd kyanile was largely useil to r<‘pla<;e the fireclay 
grog in making these refractory parts. 

A set of eompesil ions were so seb*eted as to gi\e 


glasses whieh should be stable, ebemieally ilurable and 
workable at reasonable temperatures and then balehes 


were so laleiilateil as |o yii- 

Id glasses 

approximating to 

oiu' or the oilier of llu se e 

tions si iei ieo w« re; 

omposil ions. 'The eoinposi 

1 

II 

III 

Sif), :i() 

no 

.nil ' 

AI.:D! 22 ,, 

18'' , 


IV-O; 


» 

(’;d) to 

MgO 

12 , 

15' 

Nad) IV 

K,() 

I'S',.", 

i.y 

Other oxides 

2^ 

r 


In tlw iollowing melts II,. 11^, I'le., represent those 
in which slag II was ust-d while that marked ' 1 ', has tin* 
opt II bt arlb slag and that marked 'I'-., has the Duplex 
plant slag. 'The teiiiju nit lire and time of founding is 
given in east* of t aeb melt. , 

Melt \o. 1. 


'reiinuratiire 


'rime^ti honrs. 


H, 

H. 

Slag- 

100 

100 

Felspar 

;jo() 

;joo 

Soda ash 

r>o 

50 

Pol. nitre 

— 

12 

-(iood pale green glass, 

but more 

viscous than 


ordinary glass used in Indian factories. DifKeiilk 
to free from bubble. 

fl:i — Good glass; slightly les.s viscous than Hi but colour 
liglih*!' and bubble much less. Addition of nitre 
seeinetl to have reduced etdour by oxidizing ferrous 
to ferric iron. I'lirther, it helped the fining of 
the glass. 


Melt \o. 2. 



'i\inperature 

i;»00‘"(‘: 

'rime ;i hours. 


11, 

H, 

H.. 

SIa,{ 

100 

100 

100 

1 'el spar 

.‘too 

.‘too 

;ioo 

Soibi ash 

00 

50 

no 

Pot. nitre 


12 

12 

Horax 


5 

5 

A.s, 0 , 



I 

('obalt oxide 

S( h-nium 


0 02 n 

0.02 

All glasses 

in Ihis melt 

were heller 

than in tiu* 


previous out'* inasmueh as at a lower feinperalure they 
seemed more fluid than Ibe.st' in tin* prevituis one. ‘ 

II brown glass with miieb liubbit*. 

II,--- llrownish tint with little seed. IJorax helped the 
melting as wt ll as lining rale. 

II-, (it>4)d glass with a very faiiil blue gremi lint, indi 
eating that by adjusting the ileeolorizer. ei>ltuir 
could lie reetifietl to a grt'al extent. In*j>oinl of 
viscosity and setting it si-enied (juile workabk-, but 


a good founding tmnperjdure a]i])i 

an*d necessary. 

Melt No. ;t. 

• 

'rem})eralure l.’ino' 

C: 

'rime :i honrs. 


ll. 

11; 

Slag 

100 

100 

Saiul 

1.50 

1 50 

Felspar 

1.50 

1.50 

Slaked lime 

;in 

;{5 

Soda ash 

.00 

1)0 

Pot. nitre 


10 

Borax 

-- 

10 

Arsenic 


0 


Both glasses were good but H,; was more viscous 
than H7 and the colour l«>o in it was of a deeper shade. 
11; was bottle green with no .seed and was (piite work 
able. 
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Mi ll Ni). i. 



'remperalure 1 

: Time I hours. 


Ih 


T, 

'I'l* 

Slaj; 

100 

100 

100 

100 

Sand 

1/50 

— 

— 

-- 

Pel spar 

ir^o 

;k)o 

aoo 

;500 

Slakt'd limi 

e .*15 

— • 

-- 

- - 

St>da ash 

00 

50 

50 

45 

|h)t. nitre 

10 

10 

12 

15 

lh»ra.\ 

10 

10 

N 

5 

Arsenic 

1. 

1< 

- 

— 

All the hatches in 

fins melt gave good 

hilhhle free 


-;lass<‘s. lull 11 s was lilt- most wi'i*kal»lr witli llu- jrrratrsl 
lluiilily. in cokuir, IL* was hoUir I'nuMi, H., hnnvnisli, 
'I’l a lilack ^lass and '1’.. almost colourless with s< ‘rrci»a- 
lions of dark amker colour in iiuim'roiis |)la(‘i‘s. 

(ilass H«, ami on analysis «avc tlic following;; 
coinposilions 


lls T 


SiO, 

5(>.I2', 

t‘».0 !• 

Al,(); 

12.12"' 

1 1.20 

ViM. 

O.IH , , 


.MnO 

o.;io' 

0.S(5 

f’aO 

12.00",, 

1 1.15 

MgO 

I.O.T' 

2.0.V 

Na,() 

11.50'- 

S.IO 

K,() 

1-.S2"' 

s.oo 



0.70 

]U), 

not 

deteniiineil 


less 

than 0.50' 

'Total 

oo.(i;T/ 

00.00 


I’lic l)alcl» ri‘|)rcscntcil by was selected for a 

trial on a scini-eoinmeivial scab’. It was rnelttd in a 


pot furnace of the dire<*t <ire<l ty]u* eonimouly used in 
Indian factories. 'I’lie meltinj^ leinperalute beinii: low. 
virj., 12H0”(\ llie batch took an unusually lonj>' lime for 
melting and fining. After 20 hours all the batch had com- 
pletely melted and after 10 h'ours it was fri*e from bubble. 
Owing to the low timiperalure'the glass was very viscous 
but the good working range still made blowing possible. 
Pressed ware was als(» made out (d‘ it. A seeoiul 
atleiii))! made with lht‘ furna«'e temj)eralure at i;i50^'C\ 
was very siieeessful, the glass bt'eoming workable after 
about 10 hours. 'I’he annealing of the l>ghter blown 
ware could bi* done ordinarily but for heavy pnssed 
war<‘ il was found necessary lo take, resort to slower 
cooling, otherwise the ware cracked. 

It must be pointed out that in these glasses larger 
j>en*enlages of potasli give goiut brilliance ami tlien 
again as potash and soda are in almost e(|nal proper 
lions eluiniej^l durability is good. As observed by 
llasort'-' in his in\ estigations il was found tliat tliese 
glasses had a marki'd temlt iu-y to break in rounded 
j)ieees rather than in angular fragments. 

In northern India ordinarily the cost of batch 
materials for making a soda lime- silica glass comes to 
about Us. 2/- per maund; but it is estimated that 
bv using slag batches this <‘ost in the localities mentioned 
will be re<lueed by about ’ . .Vdd to this a iurlher 

saving in the cost of fvu‘l ami the advantages are 
eonsiderably inert ased. 

• 

'The writer's best thanks are due to Dr V. S. 
Dnbey for his assistance i?i obtaining sam))les of the 
slags and to Mr .M. L. .Misra of th.- findogy Depart- 
msnt for lu lp in doing two analyses of the glasses. 

-Alfslrai'l, Jfttir. .laor. ('• r. j). 210. 1015. 

(Mfrs. Mvr, nrj (1; US. VXVA), 
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Our New F^eali-.r:: 

From the present issue we are starting a new 
feature, “ Medieine and I*ublie Health ” in our ,lournal. 
We propose to puhlisli in this seetion short informative 
notes on medical tiJph’s. and also articles on recent pro- 
gress in medical s<ienee. 'riiese will he dealt with, as 
far as possilih', in a semi [lopular style, so that they 
may be. readily eoinjireheiisihle to the average reader. 
We take this opportunity of thanking all those who have 
eneourag(‘d us either hy active eo-<»peralion or by usefid 
suggestions or in other ways, in the introduction of this 
new Seetion. ^^'e also weleouie further suggestions 
towards the improvement of the Section, and invite suit- 
able contributions from medical experts. 

Cutaneous Application of Follicular Hormone 

'Pile oestrogenit* hormone is stated to be absorbed 
through the skin. Zondek has shown {lAinvei, I, 1107, 
H);i8) that if the horinoru* is dissolv(‘d in benzol, ether 
or alcohol and rubbed over a shaved surface of* the body 
it is absorbed completely. A dose of oestrogenic hor * 
inone given in this way is just as effective as the same 
dose injected subcutaneously. When dissolved in oil 
the hormone is not absorbed etunpletely. Progesterone 
however is not so readily absorbed. 

— S. Jianrrjrr. 

Testosterone Propion^itc on Testicular Function in 
Monkeys 

Androgenic hormones are ^•xlelIsively used in the 
treatment of hypogonadism and in maseiilint' sterility. 
Hut whether androgenic hormones can produce 
speimatogenesis is being f|uestion(‘d. Observations have 
been made by S. Ziiekerman (/,«nee/. I, 11)38), on 

eight immature rhesus monkeys, one drill and two 
Hanuman langurs on the effect of testosterone 
propionate. The testicular lobules appear to be closer 


together in the injected specimens, seminiferous tubules 
are distended, germinal e))ithelium in these tubules is 
immature in disposition and no tubules contain 
spermatozoa. No changes are observed in the interstitial 
tissue. 

— S. lianvrjee^ 

Testosterone Propionate in Grave’s Disease 

'Phe. thyrotropic hormone of the anterior pituitary 
gland stimulates thyroid secretion. In (Jrave’s disease 
there is hyperseerelion of the thyroid gland. If 
a hormone be used which iiddbits the anterior pituitary 
function these eases of hypc*rthyroidism may be treated 
rationally. 'Pestostcronc propionate has been found to 
suppress the iiroduetion of gonadotropic substances by 
the pituitary body (Hamilton and Wolfe, Kndocrino- 
lofjjf* March, IDJIS). If the male hormone blocks the 
production of gonadotropic hormone it may also interfere 
with the other hormones secreted by the aiderior pituitary 
including the thyrotropic hormone. This idea led 
Dr Loeser, {Lancet, 1 , ll.*)!*, 19.38), and Dr Levy 
Simpson, {Post(jrad. Med. ./., .May, ll).38, p. 11-1-) to 
treat four eases of hyperthyroidism with testosterone 
propionate.* 'I'he rcsidts obtained are reported to be. 
very promising. 

--S. Banerjecv. 

Vitamin Bi Deficiency as an Etiologic Factor in 
Pregnancy Toxaemias 

A. C. Siddall reports in Am. Jour. Ohst. Gijtiec,, 
Jo, d()2, 1938, that vitamin IL is necessary for the 
tmrtnal function of the pituitary gland just as iodine is 

necessarv for thyroid function. Vitamin H| avitaminosis 

* * • 

ill non-prt‘gnant females leads to bt'ribcri, the symptoms 
of which are produced by liypofunction of the pituitary 
body, 'Pile symptoms of beriberi include disturbed 
carbohydrate metabolism, edema, low blood pressure, 
atrophy of the ovarie.s, atony of the gastrointestinal 
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Irai'l. Witli tin* onsul of ])iv^nnn<.*y tlio pitiiilary body 
fidarjjcs aiui iiu'tds llu* iiu'ivascd d(iiiari<ls with iiionascd 
fiinotion. 'I’Ik- roquiiTiiionl for vitamin U, is also 
iiuToasril Ihn’c to Jive tiim‘s. So if tin* ititako of 
vitamin Hi be not inoivasttl byprrfmu-tion of tlu* ,!*laiid 
ivsulls wliicli is shown l>y distnrbod carboliydralo 
mrlabolisni (liyj)o^Iyrii*inia), rdcnia, ilivalcd bloo*! 
pn'ssniv, iiansoa, vomiting, bi^li ])rolan and low oslrin 
vont< nt t»f blood. 'I'lu'si- siu;ns arc aI.S(» tlu- fcalurvs of 
pn'j;‘nancy toxa*mias. 'I’lu* paradoxical statement that 
H, deiicieiiey leads to Iiyjmpilnitarism in non preirnant 
females and liyjierpiliiilarism in pregnant wtmien is 
('\[)lained as folhiws: the onset (if pretriianey prodiu-es 
siieli ehafi^^es in the maternal orj^anism that the piltiitarv 
body not t»nly compensates for a laek of \ilamin Hi but 
actually J»vercompensatt‘S to the detriment of the patit nl. 

- S. liaurrjfc.. 

Pancreatic Hormone in Acute Pancreatitis 

Atiselmino and his associates ( Kl'mischr fl'ocln ns- 
rliriff, ,ian. I. l!)a<S), l»a\c described a )>anereas stimuial- 
inj;- hormone in the anterior lobe of pituitary j»,land. 
lnje<dion of the lun'inoni' in normal animals is followed 
by hyjjera«-mia (d‘ the ])anereas. In eases (d* acute 
intlainmaliim of liu‘ pancreas blood suij;ar and diastase 
j'lirih ni s ;ns‘ raised. AdminisI ration of this hormone is 
found to diminish the blood sn^ar and diastase vahu's 
so that iHM’essary iiiler\ enlion on the biliary system can 
be marie early. t he hormone has thus proved to be a 
\aluable adjmii t in the IrealmenI of tin- disease, 

.S', lidfirrjrr. 

Bl.-Col. R. N. Chopra 

We wish to otlVr our lu arty eoni?ra I illations to 
C'olomd It. N. (.'ho])ra, l)irer-tor and Professor of 
PharmaeolotJiy , School of 'rroj)ieal Medicine, on his 
reirnt election to the P«‘llowshi]> of the Royal C'ollej*e 
of Physicians, Kn!>'land, and to the Honorary Kellow- 
‘'In'p of tilt' .Vmeriean Sor-ir-ty for Pharmaeoloiry aiul 
I'.xprTimental 'riierapr-uties. 'i’hese two disi iiietions 
''iu)w the wide interest which the scientific labours of 
Professor C’bo))ra have eve.kcil in international spheres. 
Hv admitting; him into the chosen rank of its felle.ws, 
t'lC Royal Crdle^re of Physicians has honoured one of llu* 
old iiiembers of the College wlu) has sip^iially d i stint' ni sh- 


ed himself in the field of 'IVopical Medicine. TIic 
honour tliat eomd. to him from across tin- Atlantic is in 
recognition of the ‘outstanding ser> ices to pharmacology’ 
which he has rendered in* India, and it is a very 
important tlistineliem eonsidering that sinee 1J)()‘J only 
three Honorary Fellows have been ehu'ted — l*rof. Hans 
Meyer of V’^ienna, I^rof. Wallber Straub of .Mimieh and 
S'»* Henry Dali* of i..ondon, all of international 
rt'pntation. 

Colonel U. N. (‘bopra is well known in Ike medical 
and seieiitifie c*ireles all over India and needs im fresh 
iidrodiietioii lo oiir readers. We are liow^ ver taking I be 
liberty of appt-nding below a brief life sketch of (‘ohuiel 
('liof)ra in tlu- hoj)e tliat his e.xample will stimulate and 
act as a sonn-e »>f inspiration to tlu- younger generation. 



liT. Coi,. K N. Cinu'UA 


Horn in ISS'J in ( dij ran walla, a town K) miles norlli- 
west e>f Lahore', C’hopra we-nl, while- still a ye)iingsler, 
to stay at Kashie.ir with bis father who was llieu the 
foreign secretary to the Kashmir State*. After pass- 
ing the matrie'iilation (‘xamination from Kashmir in 1898, 
he jenned the (ile)vernment College', Lahore, and gradii- 
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atrd in 11)02 with sciriHc subjct-ts from llic Punjab 
UniviTsity. 'I’lif .saim- yrar, lie WTiil to Kiij^land and 
started ineiijeal sliidios at tlu* I)o\vninj>; Cam- 

bridge. In 1005, he passed with honours the Natural 
Seienee 'Fripos of (’ainbridge and joined the St. 
Hartholomew's llos])ital, London. He obtained his 
L.U.(M\, M.U.f’.S. (I.oiui.), and the degree of M.H., 
H.(’h. from Cambridge in 11)07. Me immediately 
(h'eided to take up higher studies aiid to train himself 
for a career of teaching and research, if possible. 
Knglish physk/logy was at the height of its reputation 
in those days and was attracting students from every 
part of the globe. (Mu)pra decided to take up that 
branch of advanei-d physiology whi«‘h <leal.s with the 
action of elumital agents on biologiial tissues (pharma 
e<dogy) and eiilereil the laboratories of late Prof. \V. K 
Dixon, the/i one (»f the outstanding ti/J'ur<‘s in Knglish 
pharmacology. Here he worked for a year and a 
half and submilled a thesis on ' The atdioii of '<lrugs ori 
eiliarv movement " which won him the degree of 
Doelor of Medicine. During (he latter jiart (»f 1908. 
lu* eoinpide.l for the Indian .Medical Service (‘xaminntion 
and stood third in ortler of merit. After reluming to 
India in 11)09, he .served in the .Army .Medi<*al (orps 
for 12 years, (irsl in East Afri<-a and tlum in the Afghan 
War. When Ihe School of 'Fropical Medii'ine wa.s 
opened in August, 1921, Chopra was appointed Pro- 
fessor of Pharinaeology and Physician to the ('armiehael 
Hospital for 'Fropieal Diseases. • 

His as.soeiation with teadiing ami medical res<*ar!‘h 
begun at this poiiil. As soon as he got the op|)orl unity 
for re.seareh after his rnrevv in the Army Medical Corp.s\ 
he .set himself heart and soul to his task. Pharmacology 
wa.s unknown in India in tho.se days and it was no easy 
task to organize and eejuip a laboratory for various types 
of investigation on the subject. His lirsl paper on the 
“ 'riierapeuties of Kmetine ” was publislu'd in July, 
1922 and was prolwibly tin* first paper published in 
India, where the newer ])harmaeolygieal methods of 
evaluation ‘of jlriigs were employed. Since then, a 
steady si ream of researches (Ui various^ a.sj)eel.s iif 
tnedieiiU' and iherapeuties elinieal nu'dieine, tropical 
medicine, pharniat'ology, experimi'iital therapeutics, in- 
digenous drugs, drugs of addiction, etc., emanated from 
that laboratory. Chopra considered, that research in 
India, at least during the present generation, .should 
eoneern itself more with ' applied ’ problems rather than 
with problems of a ‘ b^sie and fundamental ’ nature. 

60 » 


Karly in the eourse of his work, he took up the problem 
of the Indian indigenous drugs from both their .scientifie 
and eeonomie a.speet.s. It is through his work that the 
attention of the cdueatc^l public has been foeus.scd on 
the enormous possibilities that arc present in India in 
Ibis direetion and bis investigations have given a fillip 
io the drug-manufaeturing industry in India. Space 
will not permit our going into the details of his raany- 
.sided activities. His contributions towards the. elucid- 
ation of many 2 ^**oblem.s eonneeted with the etiology, 
pathogenesis and treatment of asthma, lathy ri.sm, 
epidemit* dropsy, dy.seiileries iii India and malaria, 
however, are quite well known. He is the author of 
several medical book.s — AntUelinuiicn in Medictil and 
VeUrinarif Practice published in 1928, Indifjenous 
Dnajs of India 2 )ublislied in 1988 and a IJandhook 
of Tropical Therapcuiics. In reeoguilion «>f bis work 
in the lielil of pharmacology, Cluq)ra was a])poinled 
Chairman of the Drug.s Enquiry (’ommitlee, Goverii- 
inenl of India in 1981, and his ‘ Report ' is considered 
to be an authoritalive i)ubIieatioii on the subject of 
control and staiulanli/.alii>.i of drii'vs iu Ihe hulian 
market. • 

(‘hopra’s ability as a teneher and investigator, his 
zeal b>r re.seareh and his .stefidfast application in the 
eau.se of medical re.seareh began gradually to he ree(»g- 
nized in meilit'al uiul .s(‘ieiilifie circ les all over India. 
Students were allraeled lo his laboratory from llu‘ differ 
enl 2)roviuees and soon his laboratory became the train- 
ing ground in India for [diysiologists and idiannaeolo- 
gisl.s. Me was elected a Eellow of praelieully all the 
.seieiitifie bodies and ediU'atioiial organizations in India 
including the Royal Asiatic Society of Bengal, the 
Uni versify of Calcutta, the State Medical Faculty 
of Bengal, the National Institute of Sciences of India 
and the National Academy of Seiciiecs. In recognition 
of bis .services, be was created a C.I.E. in 1988. He 
was appointed Honorary Rhy-sieian to Ili.s Majesty the 
King ill 1985 and was promoted lo the rank of Brevet 
('olonel. In 1987, the Cambridg*' University admitted 
Jiini lo the luinorary degree of Doelor of Seieius*, a very 
high distinction, and the Barclay Memorial Medal of 
the Royal A.siatie Society was awarded lo him in 1988. 
In addition to his duties as the Director ami Professor 
of Pharinaeology of the School Oif Tropii'ai Medicine, 
Colonel Chopra has been appointed a Director of the 
new Drug Camtrol Laboratories of tlie Ooverniiienl of 
India situated at the All- India Institute of Hygiene. 
Besides these, Chojira is the offieer-in-eharge of rckeareh 
enquiries under the Indian Research Fund Association 
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and the Imperial Council of Agricultural Research. We 
wish Colonel Chopra many years of a bright and useful 
career. 

— li. Mnk'crji 

Progress of Medicine in the 20th Century 

In his article under the above title, Rai Raiiadur 
Dr R. N. Hanerjee, M.ll., H.S., of Allahabad, describes 


below, as the name suggests the remarkably rapid 
advance that medical science has made during the last 
few dci'adcs of the present ccnlury. He has, williin the 
space provided, made an exeellenl survey of I he progress 
of this important branch of human knowledge in all its 
dilferent as})i‘cts. We believe that a ])erusal of the 
article will leail the reader lo gain a clear idea of the 
position medicine holds among its sister sciences and 
also of the extent to which it can alleviate human 
sidierings today. 


The Progress of Medicine in the Twentieth Century 


K. IN. Baiierji 

Immense strides have been made in the progress 
of medical science. In fact, the growth of human 
knowledge in the domain of medicine has completely 
overt al^en the other branches of sciences in the present 
century. P'ormcrly, medicine was an art in the domain 
of phihisophers, and di.sease was understood as an 
aflliclion of the body .sonu'liow vaguely conncctetl with 
I lie soul. Hut now. w ith all its recent advances and 
with the advances of sister sciences, which have been 
applied to the treatment of disease, medicine can very 
d(‘iiiiilely claim to he called a science in the .stri«lesl 
sense, 'riic transition of nicdicinc from philosophy to 
science is very interesting. .Modern medicine is not 
(‘Veil tlirce centuries old. Jt was oidy in lh7M that 
Lei-iiw'Ahoek, the father of Haeleriology and Proto 
zo«)logy, eonstrueled w'hul he c alled his ciwn mic-roseope 
and saw through it the various “ little aiiiniais ” of 
disease and deseribeel them very accurately in a lett(‘r 
to the Royal Society of London. 'riiis ope'iied out lwe» 
main lines of investigation about the causation of 
disease, vis., the study of these organisms and their 
redatiou to disease. 'riicn came in quick succession 
the epoch-makers of medical science Ha.s.si and 
Jenner, Pasteur and Lister, Koch and Loll'lcr, 
Metchnikotf and Tyndall, to name only a few, and 
each of them laid ^tlic foundation of the previous 
knowledge of modern medicine. (Jernis w’cre discovensi 
lo be the cause of many of tlie wellkuown infeelioiis 
diseases, and it was proved beyond doubt that infections 
‘•annot grow w'itliout these germs, that germs 
<annot grow wdthout their parents to generate them, 


that disease w'as lu ilher vagiu* nor airy but was and is 

a definite entity having a dtdinili' material cause. 

• 

It was •established tliat tliree tilings were necessary 
to produce a disease, vis., the liost, the germ, and the, 
«*nrricr of the germ from one host to anotiuu'. 'Phey must 
.satisfy Koch’s posluIat(^s. Hasc-d on these founda- 
tions. the Iw’entieth-eentiiry medical scientists worked 
out tile details and ialioured in the direction of dis- 
c’overing specific remedies for specific diseases. 'Pliis is 
the way bow several spetdlie drugs liavi* been lately 
iliseovereil in quick succession. Scientists are now 
fighting with such ileadly diseases as cancer and tuber- 
<‘idosis, ami it is believed in seientilie circles that if 
tju-.se diseases can be produced arlifieially, their 
remedies w'ill also be soon forthcoming. 

During tin* era, new' eoneeplions of matter and 
energy, that have emerged from the expi'rimental physics 
of the period, have applied lliemselvt's to the* treatment 
of discas(‘s. Indeed, tin* exuheranee of the process 
has certain embarrassing aspects^ In the domain of 
X-rays, phototherapy and artificial sunlight, short- 
wave-therapy and dialhiTmv, claims have* Jm'cii made 
and benefits have been jirovcd in cases which are sur- 
prising. 'rile use of Radium is aiiotlier example, thus 
emphasizing the imreasing place in treatment of vari- 
ous forms of Radiant energy, and Klectrotlicrapculics. 

Chemical Processes 

Great advaneeiiierit has been made in the ra('thod.s 
of investigating in the production of drugs by complex 
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(‘lit'iniml prcKTSsis an<l in llii- Ijio-cluiiiital fjstiiig- nf 
tlifir t'llcfls on aiiiinal hodirs. 

'riu‘ inoih rn niit rost-opr, in contrast to Lcriiwcir 
liocL's original micro opi-, is more in^'enions tlian a 
modern aiilomohilc, mai;nilyin;.‘; o\cr l,ri()() times and 
NO compact and s^t easy to Isamilc, specially in tin* 
hinoeidar ,\ ariely wliii li sa\es llie straining' and scpiint 
in^' of one eve. Siimlarly, in I lie domain of 
driix (liemisl ry. v\onderfid synllietic and d«‘ri\ati\e 
compounds lia\c liecn disco\ered willi ureal llkraj)entie 
properties. 'I'lie pliysicisl, the cliemist, the Inolo^ist, 
the ))h\ sii'loi^isl and the clinician arc to day we.rUlnf;- to 
discoM-i' new I't medics for the alh\'ialion of human 
siilferin^’. This is the most iiniipie tValurt' of the 
‘JOth <*eiilnr\ scieiuc of imdicine. 'I'oday two sets ol 
j)eople are work ini*’ in tin* medical lim ; one is eni*a»ed 
in the lai)or:dory with intricate jiroldims and tin* 
investigation and prodintion of rtincdies^ and llu* 

other scl is chiefly ^'oiiCv'iMeil with the piau'iic.il and 
timely appliiailion of llicsi* remedies in eurin^j;; the sick, 
if men of ^’enins and Urain in every country arc 
cniA'a^'ed at the headcpiartcrs in improving’ the anna 
ineiil.s and disemerin^ new weapons to H^^hi disease, 
there an* also in evi ry country highly skilled nun who, 
iK lh(‘ tirini*’ line, arc lahorioiuly dcvotini** thcms(‘lv(‘s 
to the Inalmcnt and previ'iilion of diseasc.s with lhc.se 
new weapons. Ilowevt'r, resc.*irch scun^ to he the 

spirit *d' tlie day and the names <d' Hanlina', Toplay, 
Iio;»;crs. .lames, W ilson and many others in rraiiee; 
h'ischer f.Vohe) Prize), Wenkehaeh, h'redriek, .Muller, 
Aseholf, Ilomhcr^*’, T/erny, W'ai>ncr; .laure^-”- (Nobel 
Prize), Schick, Sniiill, Schulemann and others in 
(iermany; Von la-onoino, laindstcimcr (Nobel Prize) 
and others in \'ienn;i; I’lexner, Kolnu-r, Whip 

pie, Minot, Murphy, /iiist r. Mayiie-Jones and others 
in Ameri»a; Noguchi, Silica, Kobayashi and others in 
.la])an, WVn ( ha .Ma, Henj*’, J,ew', etc., in China, 
staiul out ^ prominently .and arc* w’cll known in 

the nuilieal w’orhl. India has als») produced soim- 
pre.minent n search workers and the namc.s*(d’ Hruhiiiu 
chari, Chopra, Rao (P»ombay). Das (iupta (School of 
'Propical Medicine), Charu Pose, Ivnowles anil Napier 
arc fairly well known. 

(ireat manufaeturini*' houses for remedies have 
sprung up in diil'creiil countries which arc very fully 
equipped with costly labiratories and learned research 


workers. 'Phey Iiavc helped in no small iiiea.su re the 
2irodiieiion of modern specialized therapeutic agents. 
Although they iiavc the coinmcrcial motive yet the 
[irofe.ssion is alive to the help they have rendered to 
modern mcdii'iiie. 

Tropical Diseases 

First the Antimony Tartrate treatment was intro 
duced by Rogers and then in came the great 

discovery of I it;i Slibaminc by Prahmaihari. Since 
then Kala azar has lost its sting. Hut science has not 
rested- it h.'is proceeded further and additions to our 
knowledge have been made regarding its etiology and 
transmission. in I.ULM-, .\apier and Smith proved tiial 
the sand Hies are the real tr.nismitler of the disease. 
Napier’s Aldehyde blood lest and (’hojira’s Antimony 
lest by which an e;irly diagnosis of K.ila-azar can be 
made aii* wi‘ll known, in the ( hiiiesi* hamsti*)*, a .‘•ns 
ceptilvle animal, ivala azar can be artilieially produced liy 
tile bile of infeeled saiid flies. Hrahmaehari has also 
traced out a new’ skin disease from Kala azar naif.iing it 
“Dermal l.eishmani.isis. ” In (fermany, a lu'w remedy, 
Nco-Slibosan. has been manufaelured as a second weapon 
against Kaba-azar. Now’ the market is flooded willi 
imitations of Crea Stibamiiu', all of them are more or 
less «efieetive. While in IPIO Ihe dciilh rale id’ Kala- 
azar was and no preventive means were known, 

in the death rale cami down below' ,5'),, and to-day 

we know’ almost every Ibing aboiil Ibis deseasi*. 

Sp« aking of i.lher tropical diseases we now know 
(hat Dei^'Ue is eaiised by :i flii rable virus Iransmilled 
by the bile »d certain niosc|uiloes. We are indebted to 
.Megaw for m;my a valuable iirform.itioii regjirding its 
caiisalitui. Similarly, in the last ipiarti-r of a century 
'I'yphus .and Its varieties hail been very <*learly w’orked 
out. We have recently known much about H. Coli 
ft'ver. 'I'his was discovereil in by Dutton and 

long strides have since been made in its diagnosis and 
tivatmeiit. 

'Pile etiology of tropical liver abeess was unsettled 
iij) to it has been ])roved ' layond doubt that 

F.ntaiTKM'ba Histidytica is the causative factor and 
treatment by aspiration and emetine is eminently .suc‘- 
ees.sful. .Mucii work lias also Ixrn ilone in the relaj)s- 
ing fevers, in Rat bile fever (Sodoku) caused by the 
fijrrilhim mitnis which was isolated by Futaki in IRUi, 


5a 


SCIENCE A 
0 U L T U B £ 



MEDICINE AND PUBLIC HEALTH 


and ollitT spirooliactul diseast's s|)tM*ially of the iiifeetivi* 
jauiidiee disease j<;roup or the ietero^^enous spiroehaeto- 
sis disease grou)), ineludiiig Weil s disease whose true 
iialure was not known till IDlTi when Inadu and Ido found 
the Leptospira Iclerohaemorrhape, 'I'he history of 
yellow fever whose existence was known so far hack 
as is a very interesting reading. 

Although so far back as liS, Seel lards and 

others hrouglit forward etnivineing evidence that tlie 
Lepto-Spiraicteroiths which Noguchi in 19 IP lalievtd 
to be the cause of the disease is identical with tlic 
I.epin-spira of infective jaundice, but still conclusive 
proof is lacking and research workers are busy investi- 
gating the problem mvl only of llu‘ epidemiology but 
also of the prophylaxis of ytdlow fever, 'riu* baiilliis 
of j)lague, i.e., hacilhis pest is, was discovered by 
Ycarsin and Kitasato, in IMit; a great d<al of work 
has since been done in India on plague, specially in 

prophvlaxis. 

• 

Our knowledge of the dysent< ries has been much 
clarified lately, spt'cially by Ihe Calcutta School of 
'I’ropieal Medicine, by Acton and Knowles, hanetint 
was found to cure anuubie dysenlery in most eases. 
Mul a st»rl of chronic infiu-tion generally pvrsist<‘d; 

veral drugs have since been diseovensl lor this condi- 
tion. ( Iiopra deelart'd that the Indian Kurehi is very 
good for this; later Slovnrsal Jind ollur arsenical 
preparations came into use and the latest thing in the* 
line Is ('arharsone which is elaiiiK'd by Chopra to be 
the best of the wind*’ lot so far, diseov n-d*. 
Ainoebiarson is very similar to (’arbarsone. It is 
interesting to note that only in I9(ts Sehaiulin 

dinereniialed tin- Knlaeinebae Ilystolitiea from the 
harinh'ss Kntamoeba (’oli with which it has formerly 
heen confused and although Ipeeaeuaidia was long 
used in drugs, it was only in 1912 that Sir Leonard 
Rogers demonstrated the s]K*eilie aetivui of the injec- 
tions of their active ])riiu*iple, i.e., emetine in amoebic 
dysenterit's. Speaking of eluvlera, which was probably 
known to Susrula in India in the 7th eeiilury, its 
<*ausalive organism, the coma bacillus id’ cholera vibrio 
was disee-verv'd by Koch, a (ierman, in Kgypt, in ISS.'i. 
Since then a gn'at ileal of resi'areh has been done to 
eombai the disease and we have today satisfactory 
pro])hy lactic measures and methods of treatment includ- 
ing intravenous injeetion of hypertonic and alkaline 


.saline. 'I’he latest research work with the treat- 
ment of eholiM'a is being done w'ith Raetmuophages 
of suitable types. Similarly in leprosy, in tilariasis^ 
in lleriberi and in most othdr important tropical diseases 
great advances have been made the recounting of which 
will unnecessarily lengthen the artiih*, but we shall say 
a word about li’prosy and filariasis. 

Bacteriophage • 

* 

'The discovery of llaeteriophagt* by D’ Herelle is 
a m.tewtu'lhy fact. No one ever knew before that 
then* are existing in our world suell friends as the 
ultra-bacteria or organisms even smaller than the 
bacteria that can devour their progciiilors, disease 
producing bacteria themselves. 1)’ llerelle, a Kreiieh 
v’anadian selintist, came to India in 1928 on a eoin- 
missioii from the lirilish (ioverument to maki' investi- 
gations regarding cholera and while examining water 
from tin .Jumna discovered the presence t>f Ihe idtra 
niieri.seojve beings, lie found llu'in living side by 
side with the eholio'a germs and later discovered that 
when-ver there were bacteria in nature, there vviTc 
i‘o-exisling a))propriate baeterio|)hag« s ilial could l on- 
venienlly devour tin ni and hein-e lin y are ein luies of our 
(‘iiemies in naliiri'. 'I'hese beelmnophages an* sp«*eitie 
against their particular bacteria and can be cultured 
and used mainly for tin* Irealun'ut and prevenliun of 
several bowel ilise;e»es. IJaeli rioj>hagi*s are now being 
given an exti usive I’v; ! ; I Puri and other places in 
India and are also being used in Ihe treatment of eholern 
vvhos<* siieeessfid preveiition by the inoculation of 
cholera vaccine sinet tin* flreat War has hrought down 
Ihe mortality rale from lit) to 2ti p.e. 

I^oprosy Cure 

Lejvrosy is now being cured fairly sueeessfully. 
One cannot now say that a man is doomed for ever, 
siiirering from le]}rosy, beeaust* he is a hper. .Many 
startling faets^have been known regarding this horrible 
ailment. 'I'he disiase is not very (‘oiMagious and is 
not at a]l so during its late hreaking-dowii stage tliat 
we generally find in street heggars. 'Pin* trealiiient 
of this dis«-ase on seieulilie lines was first started by 
Rogers ifi when in eollahoration with the late 

Dr L. Hose, he prepared sodium gynoeardale from 
ehahnugra. Later on. Muir taking up the thread di.s- 
eovered tlu- m w I lydioireol in l‘t2r) and to him we 
owe much for the several recent advaiieeiiient.s in 
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K‘prosy. lli'scaroh ia goin^ on in iilariasi.s allhou^li 
doHnile results have not yet been reac'hed. The Jirilish 
Guiana I'ilariasis (/onnnissi'on (>1' 1921 reported that 
Streptococci join with the filaria to prothiee the disease 
and if they are eheeked tiu* eoiidition of fdariasis 
would be eured although (iu* filaria might still persist. 
Siiiee then the sirepleoeeiis vaeeirie is being exlensivel) 
used. * 

In the sueees.sfid Irealineiit of hook worm by C‘nr- 
bon Tetra (’hloride, new ground has been gaimd. 
(^^oining to the gtuural discoveries, the new discovery 
for the treatment of diabetes, i.c.. Insulin, is worth 
int'iitioniiig first. In ID'J.’l llaiitiug and McLeod fouiul 
out this remedy. Insulin, from animal pancreas and 
were awarded the Nolx-I Prize for their great diseovery. 

'Fhe whole group of vitamins form ^another big 
chapter (»f iiuxlieal nseareh and their history would 
take a great<*r space than is availabh* hen*. Suffice it 
to say that their number has reached the alphabet (i 
and the first five are extremely important to us, in health 
and disease, {l idc S<'. & i.., -L (iill-*^'* 19 J 1 S). 

• 

'Pile next wonderful <liseovery is the treatment of 
p(*rnieious anaemia by administering liver substance, 
found out by Whipple, .Minot and .Murphy in 
No one could (ure this terrible decaying illness previ- 
ously. 'I'lie eoiidition is often found in pregnant 
mothers, and liver treatment has been fouiul very 
successful. 

Liver Kxtraets are now available as injection.*: 
and are ell’eelive in other forms of anaemia also. 'I’hey 
are siueessfully employed in the treatment of .sjirue, 
haemo-phillia, tuberculosis, epidemic drop.sy, and even 
smallpox. 'Phe discoverers were awarded the Nobel 
Prize in 

The treatiiienl by proilueing artificial pnemo- 
thorax by introducing gfis into pleural cavity of the 
afl’eeled side and theriby eollajising tlnf lungs, and 
giving it a periiVl of re.st has been very successful in 
eases of unilateral phthisis as several perniaiieyt cures 
have been eifeeted by this method. 'Phe other 
efficacious treatment of this fell disea.se by repeated 
injections of calcium, of gold (solganol), etc., ha.s been 
coming into greater practice during this period. 

Every one is aware that a new epoch has been start- 
ed in the treatment of svphilis, since L910, when the great 

e 


Ehrlicli and Hala discovered salvarsan as a result of 
their lifelong researches and after 606 previous exi^eri- 
meiits had failed. Sub.sequently newer products like 
Neosalvarson, Novarson-obillon, Neoars-fenamin, solfar- 
.senoJ were brought out and th(‘y are now universally 
used. Recently, Hrahmaehari in India has brought out 
a similar product by the name of 'I'hiosarminc which 
has been well reported on by the C-aleutta Ho.spital.s. 
ilismuth ha.s been u.seil conjointly to effect a perma- 
nent cure. An enquiry into the treatment in syphilis 
was carried out in 6 countries under the auspices of 
League of Nations and they, after collecting a very 
large amount of facts and figures and clinical data 
from all the great syphilologists from all over the world, 
have very carefully laid dowii jilaiis for the radical cure 
by the intermittent and coiitinuous treatment of 
.syphilis at ll.s diff'ereiit slag(‘.s ami their report is 
n'gartled today ns the last word in the treatment of 
syphilis. 

In the domain of Kmloeriiiology and Organotherapy, 
a new branch of modern medicine has been opened out. 
'Phe functions of the internal gbimlK are being det^^r- 
mined, their hormones stiulK'd and evnlually they are 
used therapeutically. Sometimes their effects arc 
miraculoii.s. 'Phe elfeetive u.se of Adrenaline, Pituitrin, 
'I’hyroid and Para-thyroid are will- known to every 
body. One hotx*' that endocrine therajiy may become 
more precis** in future and that tlure will be reliable 
tc.sts to know when a particular gland or glands are 
not acting suffiei< ntly well. 'Phe developments in the 
field of research regarding the sexhormom‘.s hav** been 
very ru])id, imh'cd, during the last few years. 

Aseheim.and /otuieek di.s***ivervd that oestrin was 
excreted in the urine during pregnancy. And the re- 
action for pregiianey that goes by their name, tiffers a 
sure lest of pregnancy from the 61 h week onward, 
corre.sponding with the date of the formation of 
placenta. 'Phis test depends upon the fact that the 
urine of pregnant women eountains a .substance which 
induces the formation of haemorrhagic follicles in the 
ovary of the. sexually immature muu.se. Hy this test 
preganey may be diagnosed as early as the first week 
after the first mis.scd period. 

ft 

Biochemistry 

Another department of medical investigation of 
recent origin is bio-cheiiiistry. Bio chemistry i.s no 
loiig(*r merely the handmaiden of physiology. It is a 
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study <»f the normal living being, of the nature of the 
eheinieHl and biologieal processes tlierein wluTehy the 
potential energy of its food is converted into work and 
heat. It takes into aeeount the “wear and tear” of 
the organism itself and iiK’ludes in its study tlu' (‘hi‘mi- 
eal disintegration of the organism and its repairs. A 
great hulk (»f modern research relates to the advarur in 
hioeheiiiistry and the work in the lahoratorit's, about 
the teehnicpie of ei'rtain tests and investigations of the 
ehemieal ehanges that the body fluids and secretions 
undergo in health and disease. 

F(»l.in, Henediet, M(‘yers, Tine ami several other 
American scientists are the j)ioneers in this line of 
work, lly their inetiutds it can be found out, from a 
small quantity of blood, what the exact penrntage of 
its sugar content is, lu)w much waste nitrogen is a<*- 
eumiilated in it, what the amount of bh»od urcii is , or 
the amount of ehlorid(‘S of ealeium, of ])h(tsphorous etc., 
in the blood of a sutTerer. 'I’he study of these helps us 
elinii’ally to understand the exact <'ondition of the patient. 
It !■. well known that these tests are of great elinieal 
value in disease like diabetes, gout, tetany, ne])hritis, 
hepatitis, etc. 

Mental Di.sease 

\ great deal of improvement has betn elfeeteil in 
tin- treatment of nnmtal dis<‘ases. Wonderful drugs have 
hetr. discovered that can quickly quieten the irritated 
brain. Their difl'erentiation and correct diagnosis have* 
reia ived due attention. 'I’lie new rnetluxl of Irealiiieiit 
of mental conditions by keeping the patient in a hot*- 
water bath for several hours has jiroved (piite ett'ee- 
tive, and there are said to be arrangements for such 
baths at Ranchi. 

Surgery 

'riie iinprovenieiits in surgiTV have been inarvelh>us. 
'Tin* teehnupu' has beeoim* a fine art, 'The results are 
wonderful. Surgeons today can perform operations on 
the brain and heart without much hesitation. 
Anasthesia both local and general has vastly improved. 

Novocain, Kvipan-sodium arul a host of others 
have come into everyday use and the old fashione*! 
ehloniform is gradually passing out. 

It is due to the admirable gemius of Dr Rohler of 


Vienna that most of the new tlevelopment in orthopoe- 
die surgtTv has been made. 

Formerly a fracture was invarhibly tie<l to a splint 
for a prolonged period. Rut imw with the use of 
extension, treatment is not so vigorous and the limb 
does not get stiff. In the last (ireal War, surgery 
made great advances and the te<-hni(|ue ttulay leaves 
very little room for improvement. Another noteworthy 
di.seovery in surgery since 11)25 is on the trealment of 
burns with 2.5 p. e. tannic acid "solution which can cure 
extensive burns in a fortnight. • 

Midwifery 

In midwifery loo, there is much worth recording. 
The Stroganofl’s treatment f»)r eclampsia, and the modern 
treatment t)f pregnancy toxamias are really sueeessful. 
'I’he o])eralion fur opening the womb through lower- 
segment caesarian sei‘tion has bt^tome ilevoid of all 
risks. Antinatal clinics are trying to decrease the 
infant mortality rates. Maternity work has ilrawii the 
attention iof thi‘ League of Xatio is and in every civilized 
eountfy .Mal(‘rnity and Child Welfare Clinics have sprung 
up. 

• 

Bacteriology 

In Ibieteriology the dtvclopmcnls are enormous. 
Ill this .short pa))-M’ il is impossihh* to nu‘ntion any name 
in iletail. l)ise(>vt‘rii s of new bae tt^ria are innmt‘rable, 
as als<» I'f vaceir.' s ;ind sera against tlie.st‘. During this 
eeiiturv*lhe regular use of improved sera and vaccine 
have b«’ee.mc universal. Latily, Raeteriology has been 
bu.sy with ultra rnieroseopie and lillerable viruses that 
produce di.seases like eominoii cold, int'asle.s, .smallpox, 
yellow fe\er, etc. 

Resides, resi*arehes are being carried on with the 
anaerobic haeti-ria like those that produce gas gangrene, 
and the anti-ga.s-gangrein* serum is bidiig used for 
gangrene ami sevi-ral acute abdominal di.seases. 'I’hc 
(‘iiltiiring of bacteria and baelwriophagi-s are really be- 
coming things^of the past. 'The latest development is 
ihe culture of living animal tissiu' withifi the Incubator. 
Kmbryonie tissues (such as litth* bits of hard liver, 
eyes, etc., cut out from ehiekiii embryos of fre.slily 
hatched eggs or of eiiihryos from the womb of a rat) 
are phinleil on slides with aseptic preeaiilions, supplied 
with embryonic extracts for nutrition, and are ineiibated 
and kept alive for several days, 'riius a portion of the 
heart can be kept alive up to SO days with its natural 
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procrssi s of growth and movoiinnt on. In llic 

Irn'tilmlor iniiToscopi*, llu- tills lan l>r snn niultiply- 
l>v llu* iialiiral process of-iiiiloUc division and each 
cell can he aelually se<-n Ihrohhin^' in coordination with 
the others. Tliis tissue culture has a special si^nifi- 
cniiee as a means to det« et action of drug's or poisons of 
diseases on liviny; tissues under the wry eyi's; and 
sf)ecially for e\))eriuienl wilh idlramieroseopic disease 
virus. ’This worl' has lately heeti startc-d in the 
('aleiltla School (d‘ ’I'ropii'al Medicine and they are 
workiuiLf at pn si ul with materials from eases of epide- 
mic* dropsy to find their actual influence on living iissiic. 
It is not lime y<t ti> say any thing didinilr* about the real 
cause of epidmiie dropsy, hut th.'it there is something 
in tin- hlood and tissui* fluids of these eases that can 
markedly iuflueiiee the healtliy li\ing tissue -is (|uile 
evi«lenl from tin se experiments. V’urlher dcvclopiiienls 
arc h(*ing l agerly awaited. 

X-Rays 

'I'he apparatus has heeu greatly improved wkh the 
Potter lliuky dia|)liragm; a new device has heeu ohtain- 
id hv which images of inlermvl structures can he more 
(listinet. l{adiogra])h y has h<*eome very clear wilh the 
use of hismufh meals and <*(*rtain dyes for soft tissues. 

I nei’d not dilate on Hadiuin. I'llra Violet Hay and 
shorf wave diathermy ahoiit all of which I have already 


iU(*nlione(l, hut I must now refer to Electrocardiography, 
a new invention of this period. 

Eleclroc ardiogr aphy 

111 lPO;t Kinthoven disi*ov(*red it and since It) 10 it 
is being used in England. 'Phis delicate instrument, by 
recording the changes in the jmtential of the heart 
miiselcs and hy recording the course of the cardiac 
impulse in the heart, can trace the minute i*leelrical 
changes of the cardiac muscles at eacli moveimnt, so 
that not only evt*ry heart disease can he diagnosed 
correctly and early hut a very corr(*et ])rognosis can he 
madi* and tin* effects of tn*atnK*nt can hi* properly 
assessed. 

'Phis is only a brief outline of the mod(*rn advances 
in the different hran(*hes of the great science of Mi di- 
( ine, which only indiealis how the soldiers of ihe 
medical world are proceeding in triumphant march to 
i*onqner the* i-neiiiies of the human hotly. Wi; may now 
eoneliide hy ({noting the same words Ifiat Soj)hoeles had 
uttered more than 2()()() years ago , 

“Of all till* woikIits of the woi h] flieie is none niore 
wonderful tlum man. lie liohis sway over the deni/eas of 
the air, earth ami sea, and fears no longer the surge of tlie 
elemental l’orei*s of nature. Of thouglit and speirh too he 
has made himself master. Death alone he eannot avoid; yet 
he may ♦postpone it, for has not his skill devi.sed many a 
remedy against the direst of diseases'” 
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Electron Transfer during Muscular Contraction 

It is known that ultiiuatoly the enei‘»y for the 
cor.traetile proeess of niiiseles is (lerive<l in jirefer- 
(Miee from tlie comhnslion of carbohydrate. The 
basic feature in the combustion of carbohydrate is 
th(‘ transfer of electrons or hydro«-en atoms from 
hexose phos])hate to the i)yridine rinj» of the aerobic 
(\j-ferment triphosphopyridine nucle(iti<le, and to the 
anaerobic Co-ferment diphospho])yridine nucleotide, 
(‘o- zymase. These nu(deoti<les transIVr tlie elee- 
li’oiis to yellow f(*rment, flavoprotei?i, ami also to 
eytocrome (\ Crban and IViijrnet com'luded that 
yelh»\¥ ferment and cytochrome are associated willi 
soii!(‘ ]>hase of muscular contraction, since they are 
foiaried in muscle, and since they wouhl ])e expected 
to have dire<*t access to the eiierj^y supplied by 
carbohydrate. 

Keilin, from spt'ctroscopic obsei’vations pbstu- 
lalcfl a correlation between cytochromes and 
iimscMilar activity. He also established a cori’clalion 
lad ween the cytochrome content <»f muscle and the 
ability of this muscle to perform work. 

Tlie cyttichromes, and yellow fermynt, are 
active l)y electron ti'ansfer, or oxi<lation reduction, 
showin**- a change in the absoi’ption s])ectrum durinjr 
the p?*oc< ss. Yellow fm’iiient Ikm <mies oxidi/.<*d by 
Kiviny off ele(d rolls and this transfer is accompanied 
by the appearance of an absorption band at dfio m/i. 
On the other hami, the reduction of cytochrome O 
results in the appearance of a stron«: absorption 
band at 549 m/i. 

If then a material under observation be illu- 
minated with monochromatic lijilit the waveleiij^lh 
ot which correspon’ds to that of a s])ecific absorption 
band, chanjijes of intensity of the transmitted lifrht 
laay, with suitable controls, be interpreted in terms 
^)f chaiiffos of concentration of the absorbing: 
compound. 
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Frank Urban and II. Ik Peuffiiet 17*/or. /fo//. 
*SV>e., B. 93, 193S| describe an apparatus by 

which they have recorded instantaneous chanj>:es in 
the absorption spectrum of muscle. 

Muscles (j>‘astrocnemii of Rana ])ipicns) were 
illuminated with lifrht of waveleiifith 4(m ni/i,, the 
muscle beinjr held between parallel plates, to 

prevent any change in thickness during contraction. 
The light, issuing from a slit, traverses the muscle 
at right angles. A photocell, connected through 
a condenscr-cout)led amplifier to a cathode-ray 
oscillograplf, Instantly records any change in the 
intensity of this light. A decrease indicates 
appearance of oxidized yellow ferment. When the 
wa\eb‘ngth of the light* is 549 ni/t instea<l of 
405111/1., then a decrease in intensity wouhl indicate 
the appearance of reduced cytochrome (\ The 
deflexion, controlled by the photocell, of the cathode- 
ray beam from its straight path, as it sweeps hori- 
zontally across the face of the tube, is termed a 
chemical jjnalysis iu situ, during contraction. 

• The records were all taken in a dark room. Uy 
means of the apparatus described in detail by the 
’authors they have shown that yellow ferment and 
Uylochrome U are active during the aerobic conlrac- 
tion phase of a gastrocnemius muscle. 

These findings will prove to be very significant 
for the explanation of the mechanism of muscular 
contraction. 

//. N. li. 

Antiplasmpdial Action and Chemical Constitution 

The cinchona alkaloids are of known constitu- 
tion, but little is known as to why they are anti])las- 
movlial in action. The introduction of c.\])erimental 
bir<l malaria has given a means of following changes 
ill therapeutic activity with changes in chemical 
structure. Some insight has already been gained 
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of 1h(' elToct nf siinplo cliaii^os of stnioturo of the 
«i]i<*ho?ia alkaloids on Ihoir aniiplasiiiodial action in 
])inl malaria. (*olit*n ami Kin^ | /Vor. //o/y. Soc., B. 

•49, 19.‘kS| have fiiriiislu*(I addit i(»nal <lata whicdi 
mitrht i)rovid«‘ a workirm Iwpotliosis for further 
experiments on the subject. 

All the cinehona alkaloids are nrore or less 
anti))Iasmodial. 'As there are e<»nsiderable stereo- 
ehemi('al* difl'er(‘tices betweeij the various cinchona 
alkaloiils it follows that antiplasmodial action is not 
very sensiliv<; to sucli sten'oehemieal chanp:es. It is 
ho\v< vcj’ sensitive* to <*ha?mes in sti'uclure, and the 
most striki!i! 4 ‘ result observed by the authors is the 
apparent loss of activity when the central (‘tlOlI 
{»:rou]) is modified in any way. Thus its alteration 
by conve*rsion into---(MI(M — Clio — or- (il - leads 
in almost all cas(‘s to an im rcase* in k»xicity and loss 
of antiplasmodial action. It is possible* that the 
--(’IIOII j.»roup a<'ts as ati amdiorifij.*' yroup on 
certain strmdures in the parasitic sifbstance ami 
thus takes part in the iiu'chaiiism of lestruetion of 
the* parasite*. 

If the* - riK )ll- -^remp is kept intact ae tivity 
ma / be* r(*taim*d with .some* cha!ij»e* in st ruedure*. 
When the* vinyl ^roiip is oxidi/ed to eairbeexyl, 
(piilenine is fornie*d*which is inactive. This is te) be 
exi»ce*te*d, since its elistribution in the tissue*s will be 
e/uite dilTereeit from that of a base*, ami this is e*em- 
tirmed by the* fact that on este*rifie*at ion and ivstora- 
tiun of basic pro|)ertie*s activity re*aj)pears. It is 
however very surprisini: lei find that e-onversion of 
the* e*ster }»roup into an amide «r<»up ivsults in 
apparent loss of ae'tivity. 

IVy further expe-rime-nt eui bird malaria due to 
nUrhim in canari(*s the* authe)rs fimi 
that ejirniicine, the ke*tonic isemieriele e)f eiuinine is 


inactive, ami that refcrmatie)n of a carbinol f?roup 
by reduction ei()e*s not restore activity. a-A^- 
niethylelihydroeiuinicinol is also inactive. This 
leel the auihe)rs to synthesize 4-(tuinolyl-«- 
piperidylearbine»l and 4- ( G-inethoxyqninolyl) -a- 
piperielylcarbinol ami their A’-methyl, A-pre)pyl, 
A^-allyl, A^-butyl and A^-cre)tyl elerivatives. The 
only ce>mt)c;umls obtaineel showing antiplasmodial 
aedivity were the seeonel (a)mpouml ami its dias- 
lere‘e)isomeriele i.s7>-4(fi-medhe)xyeiuine)lyl)-ff-piperidyl- 
earbinol. 

Tlu*se two met boxy bases with antiplasimidial 
activity appc'ar le) be the first eennpounds to be 
synthesize‘el o!i the pattern e)f the epiinine meilecule 
which show any activity in birel malaria. 

—11, N, B. 

Tlieory of Order for the Copper Gold Alloy System 

( W. 8he)e*kl(*y, Jour, (Jum. Bhjfs., March 19I1S|. 
The theory of order ami disorder, in the form used 
by Braf>:f'’ and Williams, is extended to arbitrary 
composition of the constituent elements. The work 
is based ut)on the tiearest neijihboiir int(‘ractioti 
assumption of Bel he and the connection b(*tween the 
Bethe and Bra^^^- Williams theory is shown. In 
order to extend the Brajrj^-Williams theory to coni- 
posilions other than 25 and 50 atomic per cent, new 
definitions of order are developed. Tin* results an* 
prescfited in terms of phase flia«rams and curves 
showinj»: ener^ry r.s. lemperalure, specific heat r.s. 
lemjjeratiire and state order 's. temi)erature. These 
results are of importance in «:ivin^‘ a j»eneral i)icture 
of the order-disorder transformation for a wide com- 
position raiifre. They are not in detailed accord with 
experiment due to the rather idealized picture 
imderlyiiij^: the nearest neighbour assumption. (Abs- 
tract from Bril Trek. Jour.) 
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University and Academy News 


Royal Asiatic Society of Bengal 

All Ordinary Mont lily iMcrliiig oT tlio Uoyai 
AsiaTM* Society of licnjial was lielil on Monday. 
I Ik* (itli diUK*, at H-dO p.m. 

Tin* following candidatt's w'i'It hallotiul for as 
Ordinary Members: — 

(1) Naba Knmar Singli Dudlioria, A/imgaiij, 
1)1. Mursbidabad. 

(2) (M(‘ment \Ve])b Tressb*!*, M.A. (Allahabad j. 
Senior Professor of History and Political Science, 
Mnrr.i^v Ooll(‘ge, Sialkot, Punjab. 

(2) Allard M(*rens, Netherlands CNnisnl-t leneral, 
Palcntta. 

'Pile follow'ing papers were r<‘ad: — 

1. (\ 0. Das Oiipta. A type of sedentary game 
prevalent in the United Provinces of Agra 'and 
Ondli. 

2. Miss Mary (’handy. — The Histology and 

Phvsiology of the Intestine and H(*pato pan<*reas of 
two I so pods, Lifiiii (xulua and Armndillia 

(Uralus Verhoetl*. 

The following exhibit was shown and commented 
upon : — 

1. M. Mahfu/.-nl Haii. — A note on a Persian 
Mainiscripi of Saha ’if-i-Shara’if of Muhammad 
Askari al-Hnsaini of Pi I gram. 

The manuscript, w'hich com|)rises the biographi- 
eal sketches of the Persian prose-writers of India and 
Iran, has recently been acipiired by the Koyal Asiatic 
Society of Bengal. ^ 

The manuscript is apparently uni<tue as no other 
ci.'py is known to exist in any w^ell-known library, 
A feature of the manuscriiii is that it is the author’s 
autograph copy. 


The author, Saiyyid Muhammad ‘A.s*kari bin 
Saiyyid Khurshiil AM.’ was born at Bilgani. He 
was a tal(‘nted Persian s<*holar and ])ort of his age. 
He composed the Saha’if in 1212 A.H. (ISlb-ll) 
.\.l).). it contains valnabh* data rcganling the 
Persian pn-se-wrilcrs in general and the contem- 
porary Indian writers in jiarlicnlar. There are 
several interesting spccinK‘ns of tin* compositions of 
the Mughal kings, ])riin-cs and jirinccsses. 

The following commnnlcati«)n was madi*: 

(’hituitaharan ( ’hakravarti. Kasinatlia Bhatta 
---a iiolymath. 

A fairly largi* niindief of small treatises, priin 
cipally on Piirana or Tanlra b^pics, ascribed to one 
Kasinatlia Bhatta lilnnla of Benares, alias 
Sivanandanatha, are available in manusi'ripts in 
dillirent jiarts of India. But very few of these 
works have been brought to tin* notice of scholars 
either thruiigh descriptive* notes or through pi'int. 
Itil'.le again is known about the author. So an 
attempt has been nnnlc to colb*cl an account of these 
works as well as of tin* antln>r so far as coubi be 
gathered from a sui'vcy e»f tln*m, mainly on the basis 
of the manuscripts of a large numbei’ i>f Kasinatlia ’s 
little-know'ii works, belonging to tin* Uoyal Asiatic 
Society of Bengal. 

University of Bombay 

The Registrar i.f the University of Bombay has 
inviteil applications for the appointment of tin* 
RanchhoihUis 'rribhovaiidas Mody Professor of 
(’hcmii'al 'IVchnology and Jlead of the Di*partmcnt 
of (’hemical Technology on a salary of Rs. SOO bO — 
1,000. In making the seb*ction, other things being 
eijual, t)i'eferenc(* will In* given to an Indian. Pull 
particulars of this appointment have been given in 
the advertising ])ages of this issue. 
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\Th( Ktlitvr is not nsiionsibh for Ihc vinrs (xpnssut in u tftfcrs.] 


On IVlaj^netic Anisotropy of Crystals In Relation to 
• Crystalline Structure 

In llj«* t'ritirnl torsion iiu'tlioi] ol' Krisliiinn fiinl otiiors for 
flntonniiiinjLr niiisol r(^|^y, critical rotation omirs at 45" 

iloHorfioii of till* crystal only when the torsional eoiistanl is 
very small ••oiii|iare(| to the iim^netie force on the crystal. This 
hoiils true for moilerately tliin suspension, when the crystals 
are larye ami lii^^hly anisotropic. For crystals of feeble 

anisotropy ami also for substances of whii'h only very very 

small crystals are avaihible, this a|»pro.\imation «loes not hoM 
Irue^, Imt the relation between ^ the an^le of rotation of 

tile torsion hea<l at <*ritical rotation, ami ^ is jfiven by the 

elimiimnt of the e((uations 


C 1 2/i A X sin ~ 0 

aiul *2 (p^. tan 2 ~ 2 

where ^ is the critical an^h* of rotation ami ll-~inn"/ 2 M^ 
fj is easily obtaineil from by plotting*' graphically the 
rela t ion ‘J 9,' - - t a a 2 1 1 ‘2 rr • 

The followinj: table ^ixes the results of mi*asun*menls on 
the crystals invest i^ateil ami the conclusions arriveil at. Very 
thin quart/, tibres (torsion constant nearly) :tml 

magnetic Hehl of about 57 kiloj^tiiiss between phine pole-pieces 
of areti ItH) sq. ctu. wiU'e tise«l. 


. Snhstdncr. 

Jj'is (if suspension. 

Ori* ntation in the field. 

A yX 10'* 

t'oneliision. 

Arttislenom* 

a vertical 

. c normal to the tiehl . 

• 

7.55 

'riie mean phines of the closed 
rinns msike tio" with the 


b--v«*rti<*al 

. e. at .m" To the ti<*hl . 

5.01 

ab plane; 55" with the 


c— vertical 

. b alont^ fiehl 

11.12 

» -jixis. 

(iuaniiline carbonate 
(•Nil (NH,)„ H, (’(),. 

c- - face \erti<‘al 

• 

. c axis alon^; fiehl 

1.42 

The oxyjj’en trianj;le is ]):iral- 
lel to the c axis sind the 
Iwo-fohl axis of molecular 
symmetry bis<«cfs the anjrle 
bi'tw’een a fit b axes. 

0 — ilinitrobcn/.ene 

a -vertical 

c normal to the fiehl . 

44.:H5 

Plane of ben/ene rinj^ nearly 
parallel to c face. 

(\lI,(N(b). 

}) — vertical 

(•_M*rtical 

• 

. c makes tiS" with the 
tiehl. 

. b ahuij; fiehl 

4S.20 

S.ot 

m- (linitr<»ben/eiie 

a — vertical 

. e normal to field 

40.S0 

Iten/.ene plane pnrallel to the 

1 •^ll 1 ( N ( b ) 1 

b— vertical 

.* c normal to fiehl 

5!».!*2 

a axis ami imdined to tin* 


c — vertical 

. a alonjjj field 

io;2r) 

b by 22° 20'. 

Hen/a mi<le 

lO'J face hori/.ontal 

b normal to field 

i;i.!).s 

Benzene rinjy makes 44" 52' 

(\H,('()ML 

11)2 face vertical 
b hori/oiital. 
b— vertical 

b alontr field 

. 102 face at 71" to the 

12.07 

.*(4.7 

with the c-axis, 4ti" (V with 
the a axis. 


tiehl. 
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LETTERS TO THE EDITOR 

The results on nrlostenone indicute tluit the nu^thod will 
be very fruitful for investijjution on coin pounds of biolo^icnl 
orif^rin* Work on other such coiiipouiids is in projjress. 

K. Hniicrjee. 

•J. Jlhattiiclmr jyii. 

Pliysics Lnborntory, 

Dacca University. 

Angular Dlntrlbution of Electron PalrH 

Geif^cr’ and Funfcr j;;ive n systciiinlic analysis of the cosmic 
rays. They assumed [»rimary «‘(jsmic rays to be mostly heavy, 
positively char^eil parlicb's wliich successively produce y quanta, 
electron pairs (electron ami positron), [diolo-elect rons and 
('omptoii electrons by interaction with matter. The whole /^roup 
of these rays are in one wonl termetl showers, which were 
beautifully shown in the Wilson ('hamber pho(o|>raphs taken by 
lilacketf’ and others. Uy an analysis of thes(‘ plioto;;raphs 
Anderson dis<‘overe«l the existeiwe of posit r«»ii a positively 
cliarj^etl partit'le of electronic mass. 

'I'his e.vperiment was undertaken to timl out the an^^ular 


The dimension of the Pb plates, used at Darjeelinpf, is 
‘Jo cm. in len{>th, .'t cm. in breadth ami l.tM cm. in thickness. 
Due to the low intensity of the shower. [uoducin^' rmlisitions in 
cosmic, rays at Calcutta, no measurements could be made with 


l*b jdates of above dimensions. 

The diiiumsioiis 

of Pb plates 

usimI at iVIcutta 

were .'ll) cm, in 

h'ligtli, L’O cm. in 

br4>a<1th, and 

l.tM 4*111. in Ihi<‘kn4*ss. 




UtSLM.TS AT 

Darjkiling: 
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.Vf*. of rouitts 

\o. of rouiifs 
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distribution of 4*lecl ron- pairs or tin* “ (‘ ” rays accordiii}*; to 



the centre of the arc of that circle. The anjfle was varitsl by The a<lvanta|re of lakin«: two tube coincidem-es in this 

ehanging the ilistance between the counters. experiment is that no georiisltrieal correction is neoe.ssary. 
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Tli^? iiatiiml ofFort whifh nrini's ilijt* to two tub** (•oiurijb*ru*i»» 
is always siibtnu'tod by takinji: the*. roailinjfs without Mb plates. 
In the ease of the shorter angles iiior«* natural etTeet is countiHl. 
That is <lue to the ^■ITeet of the eoplanar rays, which l)e«'Oiiie 
more proiiiiiient at short«‘r angles «lue to relatively smaller 
distaiiee between the counters. 

The results at ('alciitta ami at Darjeeling show a definite 
ninxiniuni at UO®, thiv electron pairs or tin* “ (’ ” rays 

nccordiiijjf to (Jeij^4*r’s scheme forjii an an^le of 20“ with eacli 
<dher. From the curve it is fouml that at higher altitudes more 
divery;ent rays beccmie more prominent in Intensity than those 
ut lower altitudes. , 

Hi'ld* carried out this experiment and found the maximum 
at about Fuscliel' at Mt". Ifu Cliien Nhan“ found that the 
smaller tin* anj;le the ^^reater is tin* intensity of showers, 
deicer* ami Zeiller ami Aueer'' and Khrtuifest found the space 
distribution of the cosmic-ray slnovius to be at its maxiiniim at 
20" and \^° respectively to the dir<*ction of the j)rincipal rays. 
Jioliie’' di'livered a leejnre in the last Indian Science (’oiifjress 
ami <'ommuni<‘ated that for l.Oo I'ln. thi<‘kness of Fb tin* shower 
intensity decreases in the order of the an^le 28“, 7“, ami 4°, 
while for the hard shouer-prodm'inj; rays the intensity of the 
slnnvers is in the reverse order. We tind in this experiment 
also that for 1.63 <'ni. thi<‘ktiess <d' I’b the intensity at 28‘ is 
j;reale*r than that at 7 ’ or 4® if tly* curve's be extrapolated. 

'I’ln* results of Dar je'e'Iinj^ we're re*ad in a nie*e'tiiifr of the 
Tnelinn IMiysie'al Socie'ty in IHIhi. 

The author is fj;rate'ful to the* authoritie's of the Dose 
Ue'seyrreh Institute for yrantinjr liirn a .scholarship anel for 
provieliii}; him with all fa<dlitie's te> work in the Institute*. 


Kei.se* Ib'se'a re'll Institute', Kadlu'sh (^hamlra (lhe>.sli. 

rah'uttJi. 

o-n.ihs. 

Mie'ijrer and Funfe*r /.v. /. /’//j/.v., 93, o43, IH.'kj. 

- Klacke'tt ami Oce-hialini /‘roc. Sov., Loud., A, li9, 

(Wft, ii);i;i. 

• Anele*rsou- /'////.s. lit r., 41, K'o. I‘»:t2; 44, 40fi, 

• W. field- not publishe'd. 

K. J»us. hel /‘/jj/.v. Z.v' 17, dell, IP.'PI. 

*' flu (Miie'U Shan— /Voc. lioif .Soc., hnitl,. A, 158, 381, 1937. 

• (le'i^eM- and /••ille*r.- Z-s. /. /’/ee/.v., 105, olT, 19117. 

’• Aii^e'r ami Kliie'nfe'st-- J. tir I'hifsitiiu d It fiadium, 7, 
47.1, l!b>d. 

" W. Kothe t’eunmunie'aleel to the* lad. ,1oiir. Phys. 


On the Nurth-Soulh Atiyniinetry of Cosmic Kays 

The experiments by the an .'hod of multiple e-ounter e'oni- 
citlenee carried out by Johiisun'iin Mexico (Geomagnetic Lati- 


tude 29* N) and by Olay* in Java (Geomagnetic Latitude 
18® H) have shown that in the northern hemisphere the? inten- 
sity of the Cosmic Kays in Geoniagnetie* Meridian is, for equal 
ze*nith angles, greater from the south than from the north; 
eonver.sely in the southern hemisphere it is greater from the 
north than from the south. That this is a eon.st‘quence of the 
earth’s magnetic, field on tlie motion of the charged eleidrical 
particles was ]iointed out by Ia* Maitre® and V'alhirta us early 
as 1932. Hliortly afterwards BouckaerC was able to calculate 
this north-south a.symmetry for geomagnetie latitudes up to 20® 
and for moderate /.enith angles. Starting from the assumidion 
of isotropic distribution of ele«'tricnlly charged particles at a 
very large distance from the earth, it is fouml that, due to the 
influence of the earth’s maguetie field, souie of these particles 
are shot, buck to infinity, while others are allowed to reach 
the earth, it is sluiwii that at any point, at a given distance 
from the earth’s magnetic centre all paricles of a given energy 
n‘tiching the earth must 4'oim' within a cone generally of a 
v«‘ry involved shapi*, wliicli forms the boundary between the 
region in which only some or no iliroj-tions are allowed. With 
the h<*lp of very elaborate analysis, the results obtained by 
Le Maitre and Vallurta havi* been 4'ndnslied in the form of 
curve.H drawn for different magnetic latitmles which give the 
least energies requireil of a i>arti«*le expre.ssed in units 
mHHstromf)') to arrive at uiiy point on the earth up to latitude 
40^. It is fouml that the.se valiu's are not the .same for .same 
uortli-soiitli xenitii angles corresponding to a given inagib'tic 
latitude and heiiee a imrtli-.soutli asymmetry arises. 'I’his 
asymmetry is however irre.sp«‘ctive of the sign of the charge»l 
partich*s. It is fouml that the minimum of the north-south 
.i.symmetry ns well a.s the general feature of the e.\p»*riine«tal 
results of .bdinsou are fully a«'counted for by the earth’s 
maguetie* field. According to tlu'se authors, further experi- 
mental study of this asymmetry will provide with a direct 
workable method for tin* analysis of the spectral distribution 
of the eorpiisi'ular cosmic rndialion imb*pendent of its charge. 

The previous experiment of tie* author® carried out at 
(’aleutta and at Darjeeling .shows that the nsyminetry inerea.se.s 
with Jiititinles. But at no stations a point of dip, i>., the 
intensity froift the .south e(piali/.ing with that from the north 
as tdKsiTvetl by .lohnson, was found. The readings in that 
<>\pcriment were taken at larger angular intervals. This 
experiment was carric.^ out at Darjeeling with .shorter angular 
intervals in (U'der to find out the angle of dip if that exists. 
The latitude of Darjeeling is 27° N, altitude 7100 ft. 

The e.xperimeiit was carried »)ut. with three (Teiger-e<uiiiterM 
by the method of eoiiieuleiico. 'I’lie ejuinters were phice<l in 
a vertieal rotating beiicli whieh eouhl be tilted to any zenith 
angle wlH*n the bench was [daced in a diri*ctioa vertical to 
the inugiietic meridian. The amplifier u.sed was of Bothe’s 
type. 


Mean Re.siji.t.s of the Readings 


,4a///e afiuinsl thv 
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15® South 
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J5’’ 

North 

2.13 

30° 

Mouth 

1.78 

.30® 

North 

1.50 

45® 

Mouth 

1.10 

45" 

North 

1.21 

00° 

Mouth 

0.05 

00° 

North 

0.01 


Tlu* ri'Hults show Hint tin* intensity from tin* south pro* 
• lorninatoa ovor that from I ho north whioh ajjroos fpiito woll 
\\ilh tho oaloiilations of I^o Maitro ami Vallarta as woll as with 
fho oxporimoiit of Johnsuii. Jlut tho point of «)ip as foumi liy 



SOUTH NORTH 

Fig. j 


•fohnxon at a partioiilar anjLjlo ooiihl not bo foun<l ovon with 
an angular inteival of 15". If tho point of <lip oxists at 
all, tho angular ilotinition hotwoon the oountors shouUl bo mu«k* 
too (loHiiod to clotoot. 

'rile author is j^rateful to the authoritios of tho Hose 
Kosoairh Institiito for ^ranliii^r him u soholarship and jirovhb 
lag him with all faoilitios to work in the Institute. 

Ibiso Keseareh Institute, Kadliesh Chandra Ghosli. 

Calcutta. 

5-5-38. 


'Johnson — Phys. Prv„ 47 , HI, 1H35. 

“Clay — Physicrt, 8, 807, lJh'15. 

“ I^Maitro and Vallarta- Kt r., 4J, 87, 1933. 

Phya. Rev. 42, HH, 1H32. Phytt, /*’/ /•., 49, 7IH, Itt.'hl. 

Mlouckaert — yhm. dr JaSov. Sri. dt^ l{rns.srll.s. A, 54, 174, 

* Ghosh-— 'fro »#. of thr Hosi lirs. Inatt.. //, lJ*3(>-37. 

Vitamina B, and Contcmt of a few common 
rreparationn of Rice 

Hoiigal is prodominaiif ly a rioo-prodnoing* proviiioo, ami 
naturally the jiooplo of 13ongal hjivo discovoroil various nu'thods 
for tho iitili/ation of this ot‘ioal in their daily dietary. 
BosUlos boiled ri»'o, which forms tho basis of their princi]ml 
meals, they prepare ('him or tbift<*nod rice. Tho rural popula- 
tion takes this stufT along with molasses or with mo1as.so,s and 
milk as tho case may bo. Muri f parboiletl rice, fried on sand 
bath) and Khai (paddy, fried on sand bath) are the two 
other favourite su[tplomentury arti«dos of dietary used in the 
countryside. In big towns I1 m‘s«* cheap jirofia rat ions of rice 
an* gradually Toing siipplantoii by t(‘a and bist'uits. 

As apart from the actual symptoms of bori-bori various 
other afToctioiis owe (heir origin at least partially to the 
lack oi B-vitamlns in tho system, it was tlioiight worthwhile 
to investigate the “ vitamin H ‘’content of these indigenous 
articles of dietary, 

Por the estimation of vitamins B| ami lb, the biological 
method of assay with young albino rats, as inodiHed liy Guha 
and Chakruvorly,* was followed. 

hi the following experiments 5 rats of each group, 
deficient in vitamins It, and lb respectively were put on 
2 grams ^»f the experimental substance daily for a period of 
.3 wi*(*ks and the average weekly gain in weight in grainmoH 
was determined. 

I (a) The feeding of tin* country made bniwn ('him from 
a coarse variety of .imon paildy to tin* B, :ind lb deficient rats 
produced avenige W(‘ekly gains in weight <»f li.lt g. ami 3.7 g. 
respectively; or KUt g. of the brown (’him conlaine<l 34.5 unitB 
of B, and IS. 5 units of lb (as defined by Guha and 
Cliakravorty-'). 

1 When tine ('him ( pr(»ciiied from the Caleutta 
market) was fed, in the ubove-ment iom*d way the average 
weekly gains in ^veiglit «d‘ the B, :ind Ib-deficient rats were 
found to be 4.5 g. and 2.5 g. respect ixely, lOtt g. of the 
substance contained 22.5 units of B, ami 12.5 units of B*. 

• 

2. Tho feeding of Mitri by usual process gave 2.9 g. 
and 2.2 g. of average weekly gain in weight in the B,- and 
Ib-defieient rats respectively, or Idd g. Muvi (‘ontaim*d .14.3 
units of B, and 1 1 units of B,. 

3. Tlie feeding of Khai in the above-mentioned way, 
I>roduced an average weekly gain in weight of 2.(1 g. and 
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2.8 j;. in rats itsihv lively, nf 100 g. 

Khai containefl *“13 unils «f vitainiu H, ami 14 units of 
vitamin H,. 

Kr«)in tlu*s<‘ exiMTiinenls it is •■lear that Chirn, paiii- 
I'ularly the hrown variety of the eoiiiitrvsi<le, is a gootl 
souive of vitamin It, arul it is also a fair source of vitamin 
Hj. Muri ami Khai come m*xt ami fall tilmosl under the same 
eategory in resjM'ct of their vitaiuin H,- and Hj-ciinteiif. 

AJy sineere thanks afe due to the authorities of the firm 
for their <'ons/ant hel|> ami em-iiuiageiiienl in this work. 

itiochemical l^alaMatory. II. (1. Itiswas. 

Hengsti <’hemi«*al fij 
PliarnuuMMit ii'al Works, L*!., 

(’alcijita. 

2i.r>-:is. 

' I ml. Jniir. Mnl. tUs,, JO, lOlo. 

J/, 221. 

« 

A New Method for the Synthesis of C'oiimarina 

l{esa«’etopljenoae e(»iideas«'<| with hromacetic «jster in the 
}>resenee nf /ine ( h'efonnatsky ) giving the hydroxy-ester, 
which, on deliydratiou witli phosphorus oxy<diloride, and suh- 

secjuerit riug-«dosuie gave 7-h\dr<ixy-4-metIiyl etmniarin. 

Similarly hy using ethyl hromo*propionat(', we oittained 7. 
hy»iroxy-3 :4 <lime|hyl ('outnarin. Our idea was (<» tipply this 
metho<| for the .switliesis of 7 l‘ydroxy-4: 3-dinM*f hyl-eouinariri 
from orsticetophenone and hrointicetic ester, but the work has 
been ilelttyed as our stock of orciuol is exhausted. We have 
been* com jM'l led to publisli this note as we have l»eeu forestalled 
by (Muikrtivarti and Majuimlar.' 'Phis method promises to lx* 
useful for those «‘oumarins which caumd be (ditaiued bv the 
usual IVchiiiaiiu ’s reaction. Full details will be published 
elsi'where. 

Department of t'hemistry, W. D. D«*sai. 

Muslim I'niviTsity, M. Kkhlas. 

Aligarh. 

15-6-38. 

«./. ImL ('him. .s’m-., 15, 136, 1938. 

SyntheniM of C'oiiinarinH from D-IIydroxy-aryl alkyl 
•k€?toneH 

In attempting to synthesize naturally ocifuriing coumarins 
by the method *describetl by the authors' it has been found 
that 


(») When there are two alkyl substituents namely in the 
a- and j^ imsitions of the expected cinnamic acid, ci«-cinnamic 
acid is formed and the cournarin is obtained in quantitative 
yieUf; 

(ti) When there is no substituent in the (y-and jg-positions 
of the expected cinnainic. acid, trana-vxnnMmv. aeul is formed 
uml ring closun* docs not take pUuT forming cournarin; 

(Hi) When there is only one substituent in the Q-position 
of the expiN'ted cinnamic achl, /rf«a.«-cinnaniic acid is formed 
and the cuumarin is not formed ))y ring elosure. 

Tims o metlioxy-benzaldehyde condenses with ethyl bromo- 
acetato giving ethyl 2-melhoxy — /rua.v.rinnumate (b.p. l50®/8 
mm.), whirh on hydrolysis yiehls 2-methoxy — Irox.v.einnamic 
aci<l (m.p. iso®)^ identical with the compoumi pn*paired from 
an authentic spi'ciiiuMi of rj-couiiiaric ucirl. Similarly o metlioxy- 
benzaldehyde and ethyl ^-bromo-jiropionate yield ethyl 
2 metlioxy- ^•methyl ciiinamate (b.p. 155“ /4 mm) which on 
livilrolysis produces the aciil, t/7/a.v 2 melhoxy — mefliyl-ciuna- 
iiiic acid (m.p. 104“ ), idi'utical with the compound ilescribed hy 
IVrkiii.* jg-Kesorcylahlehyde-dimethybelher ami ethyl bn mo- 
acetate gives ethyl 2:4-dimethoxy- f/*o/i»-einnamat<* (b.[i. 184“ /8 
mm.) whirh on hydrolysis furnislu's 2 :-t-di metlioxy — hans-vin- 
iiamii? acid (m.p. 184“) of Perkin and Schiess.'' 

It is interesting to nofi* thnt ethyl 2-methoxy //un.v. 
ciiinamate, ethyl 2 methoxy-^^ methyl — h’an.s einnamate ami ethyl 
2 :4-diinethoxy — /ru/i.v.<*iniuimale do not givi* the exjieeted 
laHiiiuirin derivatives on heating with hydriixiie arid. 

The synthetical method developed by the authors lias, 
however, been employ(*d for the synthesis of .‘I :l-dialkylated 
coumuriii derivatives, which cannot be s.v nthesiziMl by the 
methods known at present. Tlu? results will be published 
in tlie Journal of Ihc Jmiian ('hrmiva! Soritfy. 

• Department of (Chemistry, D. Phakravarti. 

rniversity ndlegt* of Science, 11. Majiimdur. 

Paleuttu. 


' (^hakravarti ami Majuimlar, ,/. Imliau ('hem. Sor., 15, 136, 
19.18, 

■' IVrkin, J, Cht m. 8’oc., 31, tlo. 

‘ Perkin and Schiess, ./. Cht m. Soc., 85, 182. 
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The Social Implications of Science 


Things iliat h{ii)pfii hrfore our eyes i'roiu day 
to (lay lend lo be aeeepled by tlie eoimnou uiiiid as 
a inal.ter of course — as tliinj's for j»ranted -althou»]i 
they, ill fact, may result iti revoliilioiiary chau<;es in 
our modes of life. Tlie truly phenomenal a<lvanees in 
science and lechiioloiiy durinj;' the last Iwo hundred 
years have alVeeted almost ev(*ry aspeid of onr indi- 
vi«Iual and social life*. None of us to day can have his 
food or take a stei) or write a line without usin^^ the 
inventions (d* science in one rorm or otlier. Nc'vmdhe 
less, (‘ven otherwise* eultui’ed men are not few who 
are ij»norant ot! the elements of sedence and are not 
surtici(‘ntly conscious of the role that science is 
playin**’ alnuist literally every minute in their life. 
This, by itself, vvoidd be a misfoidune. Jhit it is 
rewidered all the more ref»rettablo when it is consider- 
ed that science, apart from workiuj^ far-reachin*!: 
clianj^os in our social life, has now pla<*e<l in the 
liamls of man powerful engines of destruction whicli, 
jf used by unscrupulous men or for unscrupulous 
pur])oses, can prmluce untold harm, and even wijie 
out whole communities. 

The reality of the daimer has never been so 
«reat to Western people {.•■enerally as now. The rise 
of totalitarian States and the ruthless way in which 
the latest scientific discoveries are beln^ used for 
a.njjressive purposes openly and unabashedly have 
struck terror in the minds of the peo])Ie in the 
Western democracies,, who were i*elatively calm up 
till now. Mass dismissals of emin(*nl scientific men in 
t'eutral Europe for reasons of political conviction or 
rcli}>ious faith have unnerved the Western demo- 


crats and scientists wh(> were hitherto unmove<l by 
the suptn*cssi(wi of scientific and scholastii* lai’cers 
in colonial countries on political ^•rounds by the 
«*()vernuH*nts of th(‘se <lemocrats themselves. They 
were still unaware that suiiprcssiou of freedom in 
any part of the ^lolx* is i)otcn1ially dam^ferous to 
freedom even in their own countries, even as slums 
in a. city are <larmenjus to tin* idchcr ix'ojile them- 
selves, who are dii'cidly or indirectly responsible for 
the slums. To-day tin* Western inteirmeiitsia. have 
become alive to tins problem. It is now ^tmei’ally 
admitt(‘d that scientists themselv(‘S are to a certain 
extent to blame for this state of affairs, not because, 
as is soiuetimes erroneously ai’j.'Ucd, scientists are 
responsible for the disc'ovcries and invent iems, but 
because scierdists, bein^' naturally absorbed in their 
• own work, have not ])aid due regard to the social 
implications of their work. ^I'ln'y, as a class, have 
not tried to intorm and train the public mind with 
rej'ard both to the j»«)od and bad p«)tent iaiit ies (d 
scieidific kiowledjiv and to instruct i)eo])le to adjust 
social ami internati«)nal relations to tin* jiro^ress of 
science and t(*chnoloyy. Kffoi'ts are now bein**’ made 
in America and in Eimlaml and also internationally 
to make scieidisls conscious of the duty J hey owe to 
society in this rej^ard. 

Tin* hdernational Council of Scientific Cnions 
.set. up last year a (\)mmillee on Science and its S«»cial 
Kelation.s, which was instructed to prcjiare a rejiort 
on the <‘l‘fects of science* on human life* and soenal 
relatiemships anel prese*nt its re*pe)rt in 1940. Keir this 
work the Ce>mmitte‘e is expee*teel te) receive eedlabo- 




THE SOCIAL IMPLICATIONS OF SCIENCE 

ration from national correspondents and scientific 
societies in various countries. The (’ouncil of the 
American Association for the Advancement of 
Science has also rormally pointed out in a resolu- 
tion the chaiif'es in the physical and mental <‘nviron- 
ment of man and the complexities of social, economic 
and political relations that are heiiif*- hrouj'ht about 
by science and technology. l»oth the llritish As.so- 
ciation for the Ad\-'ancemeiil- of Science ami the 
American Association are seriously considerin'^ these 
social problems created by science. Views of re- 
presentative s(;ienlific men in (Ireat Jtritain on this 
(piestion were soui»:ht recently by Nature and 
there seems to be a general c(»ncen.sus of opinion 
that a society for the study of the social relations 
of science is needed. A concrete scheme for the 
orfranization of such a society and for its lines, of 
work is naturally more <lifrtcult t)f f(U*mulation, but 
it constitutes at least a re-assurin«: symptom of the 
frrowin**: awareness of scientific minds to the urj^ency 
of the (piestion. We (*onsider it desirable that the 
Indian Science fV)nj^r(*ss Association should discuss 
this (pu'stion in a tilenary session in the forth- 
cominj^ Lahore (kinjjress, and, if necessary, organize 
a Committee for the study of this (pu'stion. The 
social im])lications of science are even more ij^nored 
in this country than elsewlu're, as the mass of the 
ped])le is i^^norant and illiterate. Hut India is as 
much within the orbit of the action of d(»adly 
scientific weaixms as any other (*ountry. India, as 
a nation, is really at the thiTshold of her scientific' 
(*areer, and if her scientific men ory;anize their 
thoughts betim(‘s with regard to social, e(*onomic 


and political (questions, it may be possible to arrest 
drift and guide her destinies in the direction of 
social progress and peace. India, like many other 
countries, abounds in (piacks— medical, political and 
spiritual and the help of sincere scientists trained 
to study ])robb‘m with objectivity and without 
prejudice may help to steer her course evenly iu a 
.sea of passion and unscientific thought. 

It is, however, clear from the above that those 
scientists who are willing to study social probUmis 
must bring a scientific mind to boar upon this study. 
It is not infrequent that scientists, who pursue a 
scientific way of thought in the laboratory, fail to 
retain the same attitude in other affairs, and in the 
study of social questions considerations inspired by 
prejudice and selfishness have a knack of coming 
in unobtrusively unless kept at bay by a vigilant 
mind. It must be borne in mind that the present 
dislocation in the entire world is the result of malad- 
justment between scientific development on the 
one hand and social and international relation- 
ships on the oth(‘r. Scientific methods of communic- 
ation have largely wiped off the sigriifi('anc'e of 
geographical and even of linguistic boundaries. 
Mankind inevitably, by the impact of science, is 
moulding itself into one community e(‘onomically, 
but the mental separateiu'ss pc'rsists, racial and 
natioiud rivalries exist and have even aggravated, 
religions intolerance has in some countries incrensed. 
The liglit of science must dispel this darknc'ss and 
.show the way for mankind. If Indian scientists <*an 
f(!rm themselves into such a body with such a task, 
they will d(*s(*rve well not only of India but of the 
entire would. 
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Electrical Charge Distribution in 
Thunderclouds 

A. K. Dulta 

llrsfiircli IiMtitiitc, Ciili'iitlii. 


Tiik phcnoiiKMiori of lij'litiiinf*- has 1)0 (mu for a 
loiif^ tiine, known to lx* a case of (]is<‘har<»o of 
electricity throujdi the atmospheric medium. The 
nature of the dislrilmtion of electric charH:e in the 
clouds ami its surround inj>s, the cause of such an 
accumulation of charj^e to prodiicc the Ii<^htnin<• 
discharjjfe and the nature of the lij.ditnin<r process 
itself are even now under various ex]>erimental 
invest] “fat ions. Although success in some of the 
items may now ])c riy:htly claimed, it cannot he 
said that the whole phenomenon has been thorouj^hly 
explajned and i)roperIy visualized as yet. 

Normal Electrical Condition of the Earth and 
the Atmosphere 

Mefore procee<iiny: t(j stmly the prohlcm (d* 
tliumlerclomls and li^htninjr, one must he fairly 
ac(piainted with the electrical condition of the earth 
a»id the surrounding: atmosphere in fair weather. It 
has been observed that a level field, freely cxposc<l 
to the sky, is ncfrativel^ charj>ed. This means that 
the potential V in the lowest layers of the atmos 
phere increases with the heijiht, the rate of increase 
(IV/illl bein}*' f»ivcn ])y F 47ra* where tr is the amount 
<»f eharj^e ])er sq. cm. (jf the j'Touml. The average 
majrnitude of the positive potential j^radient in fine 
weather is of the order of 100 volts per meter, 
eorrespondinj»: to a nejrativc eharj^e on the ground of 
-I e.s.ii.“ 10 ” coulomb per sq. meter. 

The potential {gradient soon bejrins to diminish, 
and before a height of 10 km. is readied the 
potential becomes almo.st independent of the height. 
Thus the potential, relative to the oarlli, of the whole 
ujiper atmosphere above regions of fine w^eathcr is less 
than one million volts. The normal vertical field of 
the atmosphere tends to drive positively-charged 
bodies downwards and thus gives rise to an air-earth 
ciirrent. The average air-earth current in normal 


conditions is about 2X10 ampere per sip cm., that 
is, about 1,000 amperes for an arcjv equal to the 
whole surface of the earth. The positive charge thus 
carried from the atmosphere to the ground in one 
minute is of tlie onler of I /10th the surface charge 
on the grouml. It Inis, therefcire, to he borne in mind 
that unle.ss some other process has lieen working in 
a reverse seii!4i', the earth would lose its whole 
negative charge in about ten minutes. The nature 
cf this compensating process has long exercised the 
mimls of physicists. One theory Ls that the light- 
ning discharge brings a surplus of m*gativc charge 
to the earth. In view of the fact that wc have 
about 1,000 acliv<‘ thunderclouds over the earth at 
any instant, the continuance of the negative charge 
(HI the earth woidd he easily cx])lained, if it could 
be shown that the discharge hot ween the <?lou(l 
and tlie ground gave negative charge (o the grontnl 
a!id the thunderclouds induced an curlh-air current 
of (‘onsidorahic amount. 

9 

Polarity of Thunderclouds 

Whatever may he the process (tin* exact process 
has not yet been well established) which renders 
the thumh'rclonds cl(M‘lrically charged, it must be 
based ou the fundamental idea that both positive 
and iK'gative charges are created in the active sphere 
of a thundercloud and the two tyjies of charges 
sc])arate in different directions* as in the charging 
of a condenser by the familiar Wimshurst machine, 
A thundercloud must, tlicreforo, be •eleelrically 
bipolar. If tlie charge in the lower portion of the 
thundercloud is nvtfativv the thundercloud is said 
to he of 2 }ositivv pf}hirit!f and vice versa. 

The general method of finding out the polarity 
of a thundercloud is to find out the electrical field on 
the surface of the earth in the presenee of a thunder- 
cloud, whether near or distant, or the change in the 
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ELECTRICAL CHARGE DISTRIBUTION IN 
THUNDERCLOUDS 

tiold a flasli. Thi^ iiiotliod of fiiKliii'*- out 

the fudd or tlu* (duiiijir of iirld on oarlli was dcvisrd 
i»y i \ T. \i. AVilson. In i>i*incii)l(* tlu* nudluul consists 
in dctcnnininj;’ tlic diar^c i?i<ln<M'd on an carth- 
conncct(’<l ('(unliK'tor l)y nicafis of a capillai-y clc<*tro- 
nictci*. 'riic (*art li-conncctcd conductor could br ol 
tlu; form of a test |)Iat(‘ lyini!- on the ground aiul 
|)ro[)c»*Iy shielded <u* a cop|)ci' sphcr(‘ jdaccMl at a 
few meters above the i* round ami eoiiru‘ete<l Ihroujrli 
the electrometer to the ‘•round. If the capacity of 
the wlude <'o]ulu<*t inn' system is known, the ])oti‘n 
tial or the Helil is easily <let<M*mine<l, from the read- 
ing- «)f the electrometer. 

Appleton ami his co-workers, while studyiuj** the 
nature of the atmospherics, have used the cathode- 
ray oseillouia]di for the determinativu of the si.u:n 
and maj'nitude of net ehanf.ies of the earth’s eleclrie 
tield due to a lij^ht niu”:. This, however, does not 
enalde one to measure the steady field on the surface 
of the earth. The oscdllouraj)!! yiebis, m'oreovei*, 
<*ertain eompb'X <letails, all of wlTudi have not yet 
been explained. Si miison 'tried to dec'icb* the ques- 
ti<ni (d‘ polai'ity of thunderclouds on y(.iicral ‘•rounds. 
H<‘ attemptc<l to form a complete j)icture of the oriuin 
of ehar.i»e, dist ribut ioii in a thumlercloiul, which 
automat ieally links up the (piestion of polarity. 

Tin* oi’i.uin of electricity ifi a thurub’rstorm was 
considered by Simpson to be due to the* breakiiif^ 
up of watei* drops by an upwaial (Mirrcnt of air. 
It. was considered by him that, wIumi a water drop 
is so broken up, the wat(‘r particles a<M|uire a posi- 
tive cliarue and the air ”ets a negative charji’e. In 
the case of thundci-clouds, ‘•cnei-ally, the air enters 
the cloud at its lower base ami [)roceeds upwai’ds 
in a slantiii”’ dii*cctioii. 'fhe vertical component of 
the upwar<l current of air increases as the air ])asses 
into the storm area -ami reaches a maximum at the 
lower half of tin* cloud. Outside tjie rej^ion a^ain, 
the vcrtica^ velocity is l(*ss. Water drops cannot 
enter this region of maximum air current and are, 
therefore, checki'<l, broken up ami thrown upwards 
only to a(M*umulate aj.iain and repeat tlu; same 
process. 

Sonu’ of these water drops, however, will slip 
<l()wn wards by the side of the reji-ion of inaxinmin 
velocity. lie»:ardin» th * electrical nature of the 


rej»:iou it was considered that the process of breakinj? 
water-drops above the region of inaxiiinini velocity, 
7*, f?ives a positive charf»e to the water dro])s in 
the area. The negative charf^e is carried away by 
the air and is distributed in the reiuaininj^ cloud. 
The distribution of eharj’es will, therefore, be as 
shown in the adjoined li^ure 1. We see from this 
figure that the heavy rain droy)s near the centre of 
the st(»rm are positively charged and the rain 



1*10. I. 

drops in the region away from the cent re are 
negatively charged. The se])aration of the charges 
convert the thumlercloud iido something like 
a huge condenser. Simpson says that the charge 
of the rain di'ops has soiiu*times been found 
It) be positive and sometimes negativi*. Sometimes 
the rain <lroi)s have a mixture of posilive and nega- 
tive charges. This is, evidently, in aceoiMlance. with 
his theory. 

On tlu* assumption that the ail' is unable to 
withstaml more than a certain definite electrical 
iiitensily ami that the mobility of the Jiegative 
elect rt»ns is much larger than that of the positive 
ions, Simpson argued that a posilive dischai'ge is 
expecletl to create an intense field at the end of a. 
pnffjrrssing channel of jiositive charge, with a 
tericlency to produce branches. A negative 
discharge, on the other hand, cannot pro<Iiicc a 
channel but forms a diffuse ionized region. Kx- 
fierinumting in the laboratory, he found a characteris- 
tic branched discharge from the positive terminal 
and a d'ffuse glow from the negative terminal. 
Further experiments with a positively charged 
j)Iate to represent the earth and a negatively charged 
sphere to repi'csent the cloud gave, at comparatively 
shorter distance, a thick discharge from the plate to 
the sphere. The general nature of lightning 
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photojyraplis show many branched discharges and 
many unbranchcd thick ones, the majority licin'i; 
liranched discharj^cs downwards. Ttins he came lo 
tlie conclusion that the lower end of the aetive 
thundercloud is positively eharj«ed and tlie thuiiiler- 
cloiids are, therefore, of nefjativa 2 >olunhf. This is 
evidently what the picture depicted by Simpson 
lea<ls ns to believe. 

Jfovvever elej'ant and complcle the theory pro- 
pounded by Sim])S()n may appear, it has not stootl 
the test of subsetjuent and more elaborate ex])eri' 
menls of Sehonland and ether workers, who have 
definitely (‘stablished that the tluinderelouds are 
*»enerally of jKtsitive polariltj. 

Experimental Tests on the Polarity of the 
Tliunderclouds 


— a « 0 ])per ball or a test t)late worked alonf? with a 
capillary electrometer. As a preliminary to the 
working*; theory, it is considereil that thunderelouds 
are essentially bipolar. In a bipolar clomi of the 
ideal condition shown ip the figure 1 1, the field at 
the f)oint of observation I* is yiveti by, 

where y, ami Qi are the negative and positive charj'cs 
and //,, /A. their heights from the j»ronnM, /v is the 
distance from the base of the cloiul to the point 
of observation. For distances /> les.'-^ than a certain 
critical value, the second term pre«lominates and for 
larji'e distances the elTect of the first tei*m predomi- 
nates. 77/ //.s‘ with inrrnisiufj dislauci' Ij hrhrrcn flu; 
rioud tDul the station the fnid will rhanffc its sifpi. 
In ueneral. however, this may be <lifficult to observe 
<lue to the several 1hiind(*ri*louds at 

varyin*^ distances. 


The (piestion of polarity of thunderclouds was 
first* attempted by Wilson by stndyin;'' the chanj^e 
of electric field on the eartii due lo a liy:htnin»:. 
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Electric/ll natiin* of the cloud may also be 
determined by stiidyiim' 1 Ih‘ clianj^e <d* field asso- 
ciated with a lij'htnin^’ djscharjic. We may consider 
three types of lif^litnin^' dischargees, that between 
the positive or the m‘‘»aliv(‘ chari»e ami the earth, or 
Indween the two poles (d’ the cloud. Writing: 0 
for the earth and .1 and foi' the positive and^the 
nejiative ])oles <d* the ch>ml, th(‘ smbboi (*han»(* of 
field resultiiiL»‘ from the various discharjj^es nuiy be 
»iven by* the followiiiLT exiiressions, -- 

Discharj^c .IF |])osiiively chai'^ed ])}irt 
of the cloud to the earth 


From his observ/itions he cjime to the conclusion that 
a yreat majority of the thunderclomls were of posi 
live polarity, that is, the lower portion of the cloud 
was nef»atively charj^ed. Experimenis by Appleton, 
Watt and ITerd with the oscillograph also supported 
the idea of positive polarity of the thunderclouds. 
Sehonland and his co-w'orkei-s are responsibh* for 
the elaborate and definite proof on the <pie.stion of 
polarity of the thunderclouds. The recordin'? ap- 
paratus used by Sehonland was like that of Wilson, 
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Hi' [negatively charged part 
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It is evident as in llu' (-aso of the steady field, 
previously <liseussed that tlie jiule t(» pole disehar^re 
K-ives a reversal in the change of fi<‘ld observed as the 
distance chanf*-es. This can he tabulated in the 
form : 



Sign of sinl(i<*n 

field clijingc. 

DiHcliurgo. 

Distant cUmkI <»f 

Xfur <d()ud cif 


|)(»silivi* |K»l;ir‘i1y. 

|»(»silivr polarity. 


N cgji t i v<* 


iiC 

P(»sitivc 

Po.sitivi* 

A<' 

Nogjitivc 

Negalivo 


It has been observed that the }*r(‘at niaj(n-ily of 
li^htninjr discharges pass between the upper and 
the lower iiarts of the cloud. I)ischarj*es from the 
lower pole to the eartli are less Crecinent, while the 
dise.harj»es from the toj) ])ole to the earth are rare. 
With a cloini of positive polarity, j^enerally, all 
distant discharge's within the cloud (.1/i) should 
lU'oduce ne<.»ative chanj'e of fi(‘ld, while lithtnin^ 
discharge in a near cloud of ])ositive tiolarity (AH) 
should produce positive ehftn^e of field. 

If the observed positive tield charii^'es due to 
distant discliarjics are all associated with <lischarjfes 
to the f;round, <\ then, it may be said that no 
poititive field chanj»'es are associated with discliarj^es 
between the clouds and the cloud is of po.sitive 
polarity. 

The steafly tields <lue to near and distant storms* 
are respectively iiositive and negative for nej»ative 
polarity and ii(*yative and positive for positive 
polarity. In view of the su|)erim posing' fields this 
is, however, not an absolute criterion. 

The records of observation definitely favour 
a positive polarity of the ch)iid. 

(1) Out of r)2;3 distant discharjres within the 

cloud Til 7 were associated with 
negative field chaiifres alid (i with ])osi- 
*live. (Type AH). 

(2) Out of fit positive field chanji^'S ()C dis- 

tant clouds 4S were associated with 
discharjics to the j^round. (Type IW). 

(3) Positive steady fields were associated 

with distant storms and nej^ative stea<ly 
fields with near storms. 


Tliese observations of Schonlaiid have been 
later verified by Halliday and others. Having? thus 
e.stablished that the thunderclouds arc of positive 
polarity, that is, the base of the cloud is nefratively 
eharjred, it can now be explained why in spite of the 
steady air-earth current of normal conditions (posi- 
tive charj*:e moving? to the f>round) the earth 
maintains the constant nejiative charfj^e on its surface. 

Explanation of the Negative Charge on the Surface 
of the Earth 

AVilson was the first to susrfrest that the 
exchan jre of electricity between the thundercloinis 
and the ground may be an important factor in the 
maintenance of tlu' earth’s negative charge, the 
rej)Ienishmerit of which, in view of the fine weather 
air-earth current, is an outstanding problem of atmos- 
pheric electricity. This exchange can lake place in 
three ways, m., by the momentary currents due to 
lightning discharges between the cloml and the 
ground, by the total charge carried by the down- 
jxuiring rain, and by the continuous current carried 
by the ions in the powerful electric field between the 
cloud and the ground. The last effect is expected 
as a result of point-discharges from trees and 
bushes below the cloud. 

Occasions of strong ])ositivc fields below active 
thunderclouds arc negligibh'. There is a preponder- 
ance of strong negativ(‘ fields, which causes the point 
discharge current to be mainly ui)wardly directed. 
The earth must, therefore, gain a negative charge 
from this ctVect. It has been showni that tin* lightning 
ilischarge takes place between the negative eloud 
and the ^sirth. The earth, thus, gets a negative 
charge from this effect also. The rain, on the ether 
hand, may be exi)ected to convey a positive charge 
to the earth, as *he falling drops, whatever their 
initial condition, will intercept enough of the posi- 
tive ions belVire reaching the grouiid. 

In order to estimate the point discharge currents 
from trees and bushes below the cloud, Schonland 
selected some natural source of i^oint discharge, 
which is a typical tree in the region in which the ex- 
periment was carried out. This was cut down at the 
base and mounted upon sulphur-ebonite insulators. 
The tree was joined to a current-nieasuring instru- 
ment, the connecting wires being properly shielded. 
A uni pivot galvanometer was u.sed as the current 
measuring instrument, which was earthed properly. 
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It could read to tenths of a inieroam])ero. The 
(Mirrent observed rapidly increased with the increase* 
of field, as will be seen from the followin**- table: 


Stemly ti(‘lil on llu* 
surface of tlu* oartli 
VoltH/nit>tcr. 

(Uinent 

in 

iirn*ro}mi|M'ivs. 

-3,500 

07 

-5,500 

*20 

- 11,000 

1*00 

- 16,000 

4*00 


l\)sitive fields bein« due to distant storms are 
never very powerful and, therefore, the current 
is always ne^lijiible. JVleasiirinj? the avera«:e 
current due to the various storms at different dis 
tanees and finding out of the chief sources of point 
dis(‘harj»:es and their relative abundaiuH*. Schoniand 
made a roiu»h estimate of the total i)oint discliarf*e 
eurrept between ati active thundercloud and tlie 
ground. He found this cuiTcnt to be U‘l amperes. 
The efiect of momentary currents carried by 
liylitninji* disctiarj'es is '1 ampere in an upward 
direction, charged rain carries 0*02 ampere down- 
wards.* In view of the abundance of active thunder- 
storms at any time, it is proha])le that the air- 
earth current is well balanced by the }^ain of 
nejiative charge by the earth due to tluinderstorms. 

Determination of the Electric Charge Distribution 
in the Thundercloud 

Tn a very recent exi)eriment, Simpson has 
measured the potential fields in the thundercloud 
itself, by means of sounding’ balloons and has found 
out the jreneral nature of the ehar'*:e di.stribution 
in the clouds. Tliese results are in geiuu’al af*:ree- 
ment with the idea of the jmsitive polarity of the 
majority of the clouds, thus talJyinj^ witli Sclioii- 
land^s results and with those of others. Simpson has 
also modified his theory to suit the j»eneral nature 
of the charge distribution in the clouds as found now, 
ond has carried out further laboratory experiments 
b) justify his theory. 

* Kecenlly Dr S. K. Baner jeo has rcporlctl that lie Ims 
I'niiul the total ehargo canieil by raimlroiia to be negative 

of Buffieient amount. 


The main principle of his w'ork was to attaeh a 
point-discharge system wdth a sounding balloon. The 
record of the discharge was imprinted on a chemical 
paper which was made to rotate by means of a 
clockwork. Arrangements for recording the humi- 
dity aiul the pressure were also sent along with 
the balloon. All the scientific instruments were 
releaseil by means of a fuse at any desired height and 
these came dowui by means of a parachute. The 
.soumlings were generally mad?* in thunderstorms 
or iti sliowcrs. 

The records sliow that at least two-thirds of the 
soundings give a negative potential* in the lower 
regions up to km., which is usually above the 
base of tin* thuudercloinls. From the top of the 
negative gradient np to eight or nine kilometers 
fmsitive gradients preilominate. The evidences at 
greater heights point to negative potential again. 
There aiv, however, also cases on record, which 
start with a positive imtenfial, change to a negative 
))otential and again pass ovm* to a positive poten-: 
tial. TImse records indicate that although generally 
the charge in the lower part of the ( loud is negative 
and the upi)er part posi1»ive, then* are some eases 
where the balloon m<*els a positive chai'ge to start 
with and th(‘n com(‘s to a negatively charged region 
followed again by posilivc* charge. It has been 
further ealculated that the centre of gravity of the 
main negative charge* li(‘s in the region of tempera- 
ture above while I In* ('en’tre of gravity of the 
imsitive charge lies in the freezing temperature 
regi(»n of -1 ()*’('. The specimen records are well 
illu.stratcd by Z, and in tiu*- following figure 111, 



where the shaded portion denotes the positive 
gradient and tlio unshaded ones the negative 
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‘'TiKlitMit. TIm* inajiu'ity of tin* iTf'oi’ds an* of the 
type TIm'so n'conls an* (■xi)IaiMaI»l<‘ on the 
basis (»f llio ('loud <*liar^(‘ disi rii)iition sliowii in tlio 
fiKUn*. Tin* modiHcations ncc<‘ssary from I In* oaiTm* 
thoory of Sim])son ariso from lln* faol that 
Mion* is a larj»‘(‘ iiositivt* <*liar}^T' at tin* to]) of the* 
(‘.loud and tin* ni‘‘»a1*iv(* charge in tin* ^rncral rloiid 
is mindi dl•ns(•r. Tlii.s means I hat the ,i;-enei‘al nature 
of a thundereloud ('liar^e is positiv(* aliovo and 
negative ln*lo\v, while only undei* specially sel(*el(*d 
iH'j’ioiis a eoneentratioii (d* positive eharj^e is found 
eml)edd(*d in the lower re<^ion. The previous lireak- 
iuji: dro]) tluMiry of Simpson had aeeouuted for the 
(joueeiitration of positive charge in a limit(*d lower 
region. As rejiards the upper positive ehaiw, i.t is 
now siu»«est('d that th(^ mutual impact ^)f i(*e crystals 
results in tin* i(*e becoming- nej*ativ(‘ly ehar^^ed and 
the air positively eliari»(*d. This is ])ased on 
ol)servalions made in the Autarli(? by Simjesou. Jii 
view of the fact that the upper rej’iou of positive 
(duir^e is lielow the i're(*zinj»- point temperature, 
occurreuee of ice crystals ui tin* rej'iiui is aeeordiuj' 
to (*xpectatiou. The ‘‘•eneral settliiij*’ of nej^^atively 
(diarjied i(*e would then result in a separation of 
.eleidrieity with the positive eharj^e above the 
negative. Simpson, howc'ver, points out that this 
ex])lanalion ha.s not yet been ('oufirmed by satis- 
factory laboratory experiments, • 


Conclusion 

In conclusion, it may be suKf?est(*d that there 
are two typ(*s of thunderclouds (generally. One, 
that is associate'll with eonsid(*ra])lc amount of rain 
and the other, whiidi is not associated with much of 
rain. in the whole series of experiments by 
Sidioidand in South Africa, diirinj*; the three months 
in whiidi a. i*.onsiderable number of thunderstorms 
w(*re studii'ib only 2*02 inches of rain fell. Scarcity 
of rain su}*j*ests smaller water drops and, therefore, 
one should not expect the. break in*? of drops to 
o(*(*ur in such eases. The absence of this mechanism 
would indicate that there is no accumulat(*d positive 
charge in the lowc'r region of the thunderclouds. 
In the ease of thunderehuids associated with much 
rain one expects the breakino’ of water drops process 
to 1)(3 in force and hence an accumulation of posi- 
tive char**!* somewhere in the lower strata. J>y 
studyin**: the potential j>radieut in th(*se two 
different typ(\s of* clouds, one could try 
to verify the theory of break in •^-drops f.*iven by 
Simpson. As rej'ards the suj»’j 4 (‘slion that the i(*e 
crystals settle down {’■radually with nej^ative clffiryi*, 
f^ivinj^ the positive charj^e to the air above, it is 
po.ssible to try various laboratory t*xperiments to 
t(‘st it and before the th(*ory (‘an lx* d(‘finit(‘ly ai'cept- 
ed one must find out tin* verifi(*ation. In view id' 
the large number of thunderstorms oeeurring in 
India, we are in an advantageous i)osition to make 
some contribution to this int(*r(‘sting problem before 
it is tinally settled. 


Pluto May Be Larger Than Supposed 


Pluto, the ninth planet of the sun’s family, 
may he larg^'r in size than now estimated. Sir Jani(*s 
J(*ans has suggesti'd that tliis distant planet is so 
remote and cold that it is eoverod with*a layer of 
rupiid air. 

Acting like a mirror, this sup(*reoUl liquid air 
would give a minute image of the sun. This is 
wliat astrmiomers would see when they ob.serve the 
planet. The sunlight from the outer portions of the 
disk would not r(*a(*li the earth. The apparent briglit- 


noss of Pluto would give a too conservative idea 
of its size. A size for Pluto larger than that of the 
earth, which might be possilile according to this 
theory, would support the. idea that Pluto exer- 
cises a noticeable effect on biith Neptune and 
Uranus. This was the basis of the late Prof. W. 
H. Pickering’s prediction of a ninth planet made 
before Pluto was discovered. 

— Science Digest. 
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As soon Hs llio ri‘asonin}»- ol* ('oporniciis ;nnl tlu* 
observations of (bilileo bad oUi(*i<la1(Ml tin* nainre 
arnl mol ions of the planets, hy potheses and speeiila- 
lions as to their orif'in were ]>ut forward in pro- 
fusion. Theories W'crc propounded by J)esearte.s in 
1H44, by Swedenborg in 17:34, by Thomas \Vri»ht in 
1750 and by Kant, the philosopher, in 1755, Finally 
Ijaplaee in 1790 put forward his famous nebular 
hypothesis,” which was destined to hold the fiebl 
almost unehallen‘*:e<l for nearly a eentnry. 

Laplace’s Theory of Nebular Origin 

Lai)laee first noted that all the planets revolve 
around the sun’s ecpiator in the same direetitm, 
namely that in which the sun is itself rotatinu'. This 
l(‘d him to eonjeeture that the matter of tin* planets 
had ori«:inally eonstiluled, or formed part of, a 
vast atmosphere which eriveloped the r(datinj»: sun 
and rotated with it, so that the sun at this staji'c had 
formed a vast gaseous nebula with the present sun 
forming a stellar centre. Gradually this nebula 
ctjoled. As it cooled it shrank, ami continually spun 
faster and faster in accordance with the well-known 
])rinciple of the conservation of angular momentum.* 
Finally a speed was reached at which the nebula 
could no longer hobl together as a single body; jusf 
?Ls a fly-wheel breaks up if it is spun too fast, so 
the great nebula broke ut), and out of the debris the 
planets were formed. 

Ijaplace studied the metho<l of break-up in some 
detail. The shrinking sun, he found, wouhl conti- 
nually leave matter behiiul in its ecpiatorial plane. 
This would continue revt?lving round the sun at the 
speed at whicli it had rotated while it still formetl 
part of the sun’s e<iuator, and so at a slower rate 
than that at which the sun was llien rotating. He 
imagined that this slowly-rotating matter would 
condense in due course into a planet, after wliieh 
the process would begin again, until a seeoml jilaiiel 
was born, and so on. 


Laplnee was too goo<l a mathematieian to go 
wrong in his matliematieal theory, but the Kinetic 
theory of gases was still unknown, and he went 
wrong ill iiis physics. We know now tlpit a stream 
of gas slowly liberated from the equator of a rotat- 
ing sun wouhl not condense into planets; instead, 
its atoms or molecules would scalter into space, 
preeisely as the moleeulos do when we turn the 
gas-tap on in the laboratory, and for the same reason. 
It is true that structures are known in the heavens 
— the great spiral nebiibu' — in which the process 
imagined ])}\ Ijaplaee is very probably in progress, 
but these are on an entirely different scale. Each 
of these nebulae contains about 1 00.0()0,0()0,00() times 
as much matter as the sun, and the <lifl*erence of 
scale ’introduces essentially m*w factors into the 
problem. Fondensation can, and must, occur when 
the mattiM* is so abundaut that its gravitational 
attra<*1ion outweighs the tendency to molecular 
scattering; if cannot occur on the relatively puny 
scale coni (MM plated by lA*ipbiee. 

• 

Laplace pointed to the rings of Saturn as evi- 
d('nce that tlu‘ \)ro(*ess he hail in mind could really 
o(?cnr, and a study of these rings takes us into the 
luMirl of the problem. Lajilaee thought that these 
rings were a satellite in its [na* natal stage; we now 
thiidx, with iTasonable certainty, that tlu^y are a 
satellite after its death. 1S512 the French mathe- 
matieian K()eh(‘ made a study of the questimi which 
most astronomers of to-day find emiclusive. 

Roche’s Theory of' Tidal Origin 

Let us begin by considering the (U'dinary every- 
day tides which tin' moon i-aises on our earth. These 
(ionsisl hf tides in the oei'an which are of moderate 
height, lu'cause water is t'asily pulled al)out, and of 
smaller “ earth-tides ” in the solid body of the 
eartb-smaller b(*('anse the earth is denser and more 
rigid tlian water. Tin' earth ninst, of course, pro- 
du(*e similar tides in tln^ solid body of the moon; 
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thoso aiT larjior lliaii Ihe rorojioin^, Ixtsiusi* the 
earth, cwinj* to its j^realoi* mass, exerts a j^reater 
jjrravitatioiial pull than the moon. It* the moon were 
to eome eloser in to the (‘artli, the earth’s ‘•ravita- 
tional pull on the moon wouhl inereasi*, ami these 
tides would heeome still j^reater. Vet K<iehe l<mnd 
that, in every sueh ease, there is a limit to the heij^ht 
of the tides whieh will he raised on the smaller 
body; if this eomes too near to the larj*er hotly it 
do(‘S not havt* nnua' •li<h‘s ]*aise<l im its surj’aee, hut 
is pulled ip pieees. So far as we ean torosee, the 
mo<ui is deslinetl in remote futun* ayes to etmie (doser 
and ever eh»ser in to the earth. As it does 
so, the earth’s tide-raisiny pull on the moon will for 
ever inei'ease, until finally the moon will no huiyer 
he. able to resist the strain; it will no lonyer hold 
toyether as a sinyle hotly, hut will break into fray- 
ments. We shall in) Ituiyer lufve a sinyle 7not)n, Init 
a swarm n\‘ minute satellites, like the rinys of 
Saturn, revolviny rt)untl the earth. 

What our sattdiite will dti in the future, we 
believe that a satellite of Saturn has tione .in the 
past. The orbit of this satellite must, we think, 

, have eontinually t‘t>ntraetetl until the strain vS 
Saturn’s tide raisiny yravitational field h(‘eame tot> 
yreat for it, ami it broke into the frayments we now 
see. 

The sky exhibits what appear to be otln*r ins 
tan('(‘s of the same phenomenon. Tliere arc comets 
which have brohen into several pieces Jietweeii 
snece.ssive api)earances ; some have actually been 
observe<l in the act of breakiny. Ayain, accordiny 
to node’s law, we ouyht to find a i)lanet between 
the orbits of Mars and JupitiT; instead of this we 
find a whole swarm of minute planets- the asteroids 
— whicli most aslromniers think were i)robabIy 
formed by the break up of a sinyle planet in the 
way just described. 

Accordiny to the tidal theory of the oriyin of 
the .solar system- at any rate in the torm in which 
1 propounded it in I9I()- -the planets were formed 
by a somewliat similar break-up, althouyh with one 
essential and important ditferenee in the conditions. 
The imayined satellite of Saturn was, we think, 
broken up by the yravitational attraction of a laryer 
mass round whieh it described a circular or elliptica 
orliit. The tidal theory suppo.ses that the sun was 


broken up by the yravitational attraction of a second 
.star, but round this it would of course describe a 
hyperbolic orbit. Now a hyperbolic orbit involves only 
a transitory visit to the reyion of danyer in which 
break-up occurs, whereas an elliptic or circular orbit 
involves repeated visits to this reyion, or even a 
permanent slay inside it. Mathematieal analysis 
shews that if the sun made a transitory visit into 
the reyion of danyer of another star, the yii.seous 
ti<les on its surfaee would rise eontinually hiyher, 
until finally a louy filament of yas would shoot out 
towards tlie seeond star. When the two bodies 
receded from one another, this filament would be 
left suspended in spaee, with a motion of revolution 
round the sun whieh would prevent its falliiiy baek 
into the sun. It ean be .shewn that the filament of 
yas would condense into ylobules of yas whicli would 
be (d* the yeneral order of size of planets. The theory 
suyyests that these are in fact the actual ])lanets. 
They wouhl beyin by dcscribiuy orbits about the 
.sun and if these orbits brouyhl them near cuouyh 
to the sun, they miyht Ihcm.sclves be broken up ami 
yivt* birth to systions of .satellites. 

Sueh, in it.*? simple.st form, is tin* tidal theory 
and it obviously explains many of the observed 
features of the solar system. We see at ouee why 
the planetary motions have referenee to two ])laues - 
the plane of the sun’s rotation, and the iilatie in 
which the outer iilamds revolve, (dearly the former 
must have been the plane of rotation of tin* oriyinal 
.sun, while the latter wouhl be the jilane in which the 
second .star passed by the sun. We see loo why the 
laryest planets, .Jupiter and Saturn, are fmiml in 
the middle of the seipieiiee ol ])lanets, while the 
size tails off at either end of the se(|ueriee. For the 
matter out f»f which the.se emitral planets were form- 
ed would have been emitted when the two stars 
wen; at their elo.sesl approach, the .stayc in which 
matter would be emitted most profusely, and so 
miyht* we may e<mjeeture, form the laryest planets. 
Flirt lier, the.se central planets, beiny the laryest, 
wouhl cool most slowly, from whieh it ean be ile- 
duced that they ouyht to be .surrounded by numbers 
(d! small satellites, while the smaller planets should 
1)0 suri*ound(*d by a few I'elatively larye satellites. 
Actually we find a reyular se<iueneejn the numbers 
of planetary satellites— 0,0.1, 2f, 9,9,4,!,?. The tiilal 
theory at least makes this reyularity iiitelli- 
yible, while no other theory with which I am 
ac(iiiainted attemids to explain it. 
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THE ORIGIN OF THE PLANETS 

Difficulties of the Tidal Theory 

Dr fJeffroys nii<l hjive rorriitly drjiwii 

jittontioii to i\ (lilTfirulty which jiftVcts this tluMiry in 
('onimon witJi all other that suppose that the i)lanets 
(irij'inally formed part of the sun. The sun rotates 
oiiee in about twenty-six days, dupiter t»nee in ten 
hours. The nnittei- wliieh now forms dupiter. and 
rotates once every ten hours must at some past time, 
so thes<‘ theories suppose, have ]'otate<l one(‘ only in 
twenty six <lays. What has produced the increased 
rate of rotation? It eannot have been mere shrink- 
a?ie, since calculation shews that if this wen* the 
only cause in operation, the oi-i»inal dip^itts* must 
have been lari»:i‘r than the sun. Clearly then some 
external force must have ‘>-ot a rotational ^rip on 
the matter and set it s])in]iin«i- fa.ster. The difliculty 
is to fimi any exteiaial force of suHicicnt jxdency. 

.\s the tidal forces from the passing- star couhl 
at best set up only a very slight amount of rotation, 
it is usual to attribute the main part of this rotation 
1o the fallinii back into the ])lanet of matter whi<*h 
had bem) di'awn out of it ti<lally, but had not sufli- 
cient angular momentum to f»irm satellites, deffreys 
has cabudaled that dupiter’s prt‘sent rolatitm could 
Ix! producd by the fallinj'-back of matter totallinu’ 
>iie-fift< d* whole mass of tin* planet. 

This certainly seems a lar»e mass, deffreys, 
msitlerinj; it to be ina<lmissibly larjic, has i>ro- 
])osed replacing: the tidal action (d’ a s(M'ond star by 
a ^?*a/in«i’ <*oUision Avith a second star. The matti*r 
mar the ])oint of collision Avouhl then be* caufilit 
hetween the upper ami nether millstones formed by 
tin* two stars, and set i?ito ]‘api<l rotation. This 
brinus us very near to the ccdlision hypothesis 
which was propounded by IVickerton of New ZealamI 
in IHSO; either hypothesis jiivcs adequate rotatiiUi 
to the planets. 

Professor H. N. Russel has drawn attention to 
a second, and perliaps more sefdous difficulty, which 
('mer;;>es from a study nf the autrular momentum of 
the planets round the sun. 

Calculation shews that, if i)lanets Avere to be 
bnaned at all, the second star must have passed 
t'drly close to the siiiCs surfaee prol)ahly Avithin 
two or three radii id’ it. A less elose approach 


would have resulted merely in a rise ami suhse^pient 
fall of tides on the .sun’s surfaee. KnoAvin**- the 
distaiice within wlii<*h the se<Muid star must have 
passed for ]>la?iets to be ‘formed, wc can calculate 
an U|)pcr limit to the angular moment urn per ton 
which this star could have had around the sun. it 
is hard to see hoAV tin* encouidcr can ;»eneratc more 
anjrular momentum per ton than this in the ejeeted 
matter, so that Ave slnuild expect hliat Ibis same lijinrc 
would set an upper limit to ibe anisular laomciitum 
per toil of the plani*ts. But in actual fact the planets 
all have substaidially more auoul.-n* niomentum ])er 
Ion than this exp(‘ct(‘d ii]>per limit -\e])lune 
twenty-two limes as much. Satiuai IavcIvc 
much. »Iuj)itt‘r nine times as much, and so on. To 
state the difti’culty in mere jiliysical laiiuua^c, the 
whole encounter on Avhieh the tidal theory relies 
must have taken place well inside* tin* (U*hit of 
Aicrcnry; what fnrei*, then, can have projected 
#lnpil<'r. IMiilo, ct('., out t<i where they now ar(*? 

liyltJctou following- a simucstieni ed' Prof<‘ssoi* 

. X. Russel, lias tricel to tind an cseaipc by suppos- 
inin- that tln‘ sun was t rii'iiially half (d' a binary 
system, the (dlicr const it nent <d* AV’bi<'b has been 
capturcel by tin* second star of the tidal theory. He 
believes that this .uiv<‘s an aeliMpiaU* account (d* the 
anuuiar moiiu idiim of llu* ]>lancts, but Luytous anfl 
Hill bav<* challenged his analysis, and issm* is 
still in doubt. 

Milne has recently <lcvch»i)(‘d a m‘w and very 
rcvt»luliona»y system id' elynamii's in which ano’i 
momentum elocs imt stay constant in tlu* absence of 
external forcos. but increases steaelily with the time. 
This of eonrst* removes all the ditllicnllics which 
arise from excess of ndation and angular momcninm, 
not only from this prohicm, hut from many other 
])roblems of cosmojiony. lUit it has not so far 
jxained many adlima'iits. 

While it has to be a»Imitlcd that these (piestions 
(d’ rotation introduce certain difficulties into the tidal 
theory, the many successes of the theory seem to me 
to siu»j»cst that it is ucverlhclcss fundamentally on 
sound lines.* 


>!<*livrrctl l»y Hie mithnr sil the Iiidiun .Vssociation 
for tilt! rultivalion of Scioiin*. | 
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Chemical Composition 
Value of Bananas 

Nil Kataii Kar • 

t.'i'!'**" Ilf K 1 4^11 ‘ \ 'I'l- ‘lin 1 ii.r \ . .1 sulii \ pm . 

IVWAXA is Jin inipoi-t.'int (•»•»)]) most successfully 
cultivfilcil ill ’hot Jiiul <l;nnp cliiujitc of all tropical 
ami sul)lro])ical rcj'ions. 

The northern limit of its cultivation is reachetl 
in Florida, Fanary Isljiml, K»ypt ami South Jjipan, 
ami the soutliern limit in Natal Jiml soutli Brazil. 

• 

Description of the Plant 

The plants .are jiiminlic herbs Avith what at first 
Jippears like a t;ill stem hut which in realhy is the 
base of; the Icjivcs one closely enveloped into an- 
other. A true stem develops at the tlowerinfr 
period which yrows up t]irou<»’h the hollow tube 
formed by leaf sheaths. The emm’oent eml bears 
a tuft of Ji larjio number of tububir flowers 
t^ieirclinj^ the stem top iu bunehes with a patch of 
protect iu^ hrjiet over ejieh layer of floral row. The 
llowers in due course tjike the sluipe ,of banana 
fruits wliieh form dense elnslers. , 

The cultivated form <d' the plant is jiropa<»ated 
entirely ve»^etalively, sinci* tlie fruit usually eoii- 
tjiins no seeils. In one vjiriety seeds are orteii to be 
found as luird round bodies in thi* tb'sh of the fruit, 
but iu the. rest of the order they occur with merely 
perisperm or j^rowtli of Hie niicellard issue of tlie 
ovule. 

The jdauts heloiij!: to the »:euys Musn, (natural 
order MuSavac) derived indirectly from the word 
“ M<»cha”. 

t 

Karly mediaeval travellei’s j^icnerjilly use<l to 
call the fruit either of paradise ” or ‘‘ 

India.'* 

The most ^^euerally used fruits jire obtained 
from Musa paradisial, ('f which an enormous number 
of varieties and forms exists iu cultivation. 


and Nutritive 


The subspecies Sapii nfum is the source of the fruit 
j^enerally known Jis banana ami eaten raw, while 
the imme iihiutaiii is j*iveu to forms of the species 
itself (J/. paradisic a). The species is ]U‘ol)ahly a 
native of Indiji and southern Asia. 

From tlie Indian standpoint some of the most 
important forms ;ire: -Daceju, Mjii'taman, (‘hampri, 
Kantali, Kamkala, etc. The peel of the fruit while 
ripe generally oxhihits brownish yellow colour, hut 
there is a partieuljir variety ji:rowu in India which 
retains its urven skin wlien ripe. Rjunkal/i, the 
characteristic hljih cljiss l)anana of Bondiay, is of a 
very dark veil colour wliile immature hut it finally 
ripens into a yellowish red. 

Ibinanjis after imnmoes are the commonest of 
Jill liidijiu fruits, while the coarser kind eoiistitules 
one of the staple articles of diet in nuiny pjirls of 
India Jiml Malay IVninsiila. Just jis wheat ami 
barley have ])|jiyed their pjirl in more tem])erji1e 
ref^ions, so the banjinji has played its part in the 
tropie.s. It is sairl by some jiulliors that the ])r(nluce 
from one aero will supfiort a much jrrejiler number 
of people timn a similar area under any other crop. 
The fruit is obtainable iu abiindauee at all sejisons. 
In the winter months especially it provides an inex- 
peiisiA^* food particularly needed in the diet uft<m 
too low in fresh fruits. 

In temperate lambs a supply of fresh fruits 
is a luxury jis a rule. The London poor have, 
howcA'er acquired the habit of their children 

bananas, because such fruit is cheap iu London, 
which is the centre of dislributioii for the Knf^lish 
fruit trjide. ProlmbJy the first ini])ortution (»f 
bananas into the United States of America was 
made somewhat more than one and a quarter 
century a^o. At that time thirty bunches wert‘ 
brought from Cuba to New York. In 1929 tin* 
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CHEMICAL COMPOSITION AND NUTRITIVE VALUE 
OF BANANAS 

total importations were sixty-five million hunehes. 
Similar fig:iircs may be cited for countries of Europe. 
These facts indieate that banana though a native 
of the tropics is fjettiiif^ to be more and more a 
popular food in America as well as in Europe. 
American and English market demands have 
greatly accelerated the cultivation of bananas in 
Jamaica. 


Nutritive Constituents and Caloric Value 

h'rom the standpoint of nutrition the banana 
is essentially a hij^hly edible source of carbohydrate, 
comparable in its richness of foodstuffs with the 
most popular of fruits. The fat and fiber are neyli- 
"ible. The ash is important both in amount and 
constituent. 

The banana has a hiyh fuel value, yicldinj^ over 
four hundred calorics per pound. A sinj^lc fruit 
weighs on an average .101 f^rams and contains 100 
calories. 

An interest inc’ comparison of the edible portion 
(averajj^c) of the banana, with that of other fruits 
is ji-iven at the next column from the Ihillelin, V. S, 
DcpartnuMit of Agriculture, \Vashin<»t(Hi. 



Water. 

Protein. 

Fat. 

% 

Car])o- 
liyilrate 
* 7r 

Ash. 

7 

Fuel 
value 
per Ih. 
('alories. 

nuiiaiias 

~75.3 

1.3 

0.6 

22.0 

0.8 

460 

(trapes 

77.4 

1.3 ■ 

1.6 

19.2 

0.3 

430 

(’lierries 

80.0 

I.O 

0.8 

16.7 

0.6 

363 

Apples 

84.6 

0.4 

0.3 

14.2 

0.3 

290 

Oranges 

86.9 

0.8 

0.2 

11.0 

0.3 

240 

Veaelies 

89.4 

0.7 

0.1 

9.4 

0.4 

190 

Musknieions 

89.5 

0.6 


9.3 

0.6 

183 

Sirawherrie.s 

W.4 

1.0 

0.6 . 

7.4 

0.6 

180 


Protective Coating 

Extensivi* bacteriolofrical examination of 
bananas has been made in dilTcrcnt sta^jes of their 
maturation, all of which justify the conclusion that 
the inner i)ortion of the pulp of sound bananas is 
practically sterile. A banana proi)erly handled is 
uncontaminatiiMi by dirt and pathogenic ^itius. Even 
when bananas were subject to the exceptionally 
severe test, of beinj,!; immersed in fluids containing 
cultures of known organisms there was no evidence 
of a penetration into the interior. The probability 
of infection through the pe(*l is, therefore, very 
slight. 

Proximate Composition 

The folio ving figun^s indicate proximate 
chemical composition of fully ripe bananas: 



Kefu.se. 

Water. 

Protein 

(.V.'X. 

6.25), 

Fa f . 


Vr 

f7„ 

Vo 

Vv 

A V eragti 

.. 33 

74.8 

1.2 

0.2 

Probable error 

.. 2.6 

2.4 

0.2 

0.2 

^tuxiinurn . . 

.. 40 

83.4 

2.0 

1.4 

Miniiiiuiii 

.. 23 

63.4 

0.8 

.0 

As piireliased 


50.1 

0.8 

O.I 

No. of Samples 

.. 34 

69 

59 

39 


■ '■■ ■ ■ ■ ■ ' 
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Ash. 

% 

Toial by 
•lifl’erenees 
iiifl. fibre. 

Vo 

Fibre. 

Vr 

Sugars 

us 

Invert. 

Vo 

Ari.ls 

as 

Malie. 

Vv 

Per 

100 

gram. 

(VI. 

Per 

100 

puimd. 

Cal. 

0.84 

23.0 

0.0 

19.2 

0.39 

98.6 

445 

0.11 


. 0.3 

1.7 

0.08 

• 


1.4 

• 

1.8 

23.7 

0.35 



0.5 


0.2 

14.3 

0.26 



0.6 

15.4 

0.4 

12.9 

0.3 

66 

300 

62 


18 

36 

21 
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CHEMICAL COMPOSITION AND NUTRITIVE VALUE 
OF BANANAS 

rwiiiaiiMS are ri<*lu'r in siili<ls afid lower in water 
eonteiit than other fi’e.sh I'ruits. Ihit the^v have 
very little ])rotein and fat. Tlie ‘•reen hanana eon- 
taii^s, in the part exelusive of the skin, about l.o 
per eent of protein, 20 to 25 per eent earbohydrate 
and almost all the rest stareh. In the ripe baJianas 
with the yelhjw-browii peel, the <*dihl(* part eoulains 
somewdiat less (Hi to 10 per eent) of earbohydrate; 
but that whieh remains is now alnmst in the torm 


proximate 

CHEMICAL COMPOSITION 

fully ripe banana 
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WRAPPER 



-moisture 


-oextm.se 


75'6'/. 


n] 

I TOTAL 
-LEVULOSE 350 sugars 

SUCROSE I1 17<) 


.STARCH 

CAUOCTiaat^ 
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of soluble j^Uj'ars. Ib-oadly speakniL!:, the ripe 
banana is about one-fifth siiyar, the v:reen oiie-fifth 
stareh. Most of the remainder of the eilflile pulp 
is water. Its small (puintity of protein ami fat en- 
ables the dietarian, as is often neeessary, to increase 
caloric values, without appreciably addin'^ the 
protein eontenl. This is of ) 4 :reat value in iliseases of 
the kidneys. 


Whereas five parts of potato protein may re- 
place four of body protein in establish inj>: body 
efpiilibriiim, the protein of bananas is not so efli- 
cieiit. Vet in the tro])ieal countries, siieli as the sea- 
eoast of Ka.st Africa, the (Vnijro and Haeifie Islands, 
during the six months of the rainy season (in which 
the banana is ripe), it furnislies almost the exelusive 
diet of the natives. It is preferred to potatoes be- 
cause it can be olitained almost witlioiit labour. 

Mineral and Ash Content 

Hanana is ivitlier similar to potato; the calorie, 
contents are abmit eiiual ; so are the nitrojren 
contents, the earlioliydrate contents and the ashes. 

The asli eontenl of banana is higher than that 
of any other fruit. In the dilVerenl varieties of 
banana mineral contents and acid remain nearly 
identical. Its mineral content is worthy of men- 
tion especially in view of tin* Fact tliat iron, copper 
and manjianesi' are presemt, iron lu'in*^ more readily 
assimilated in presence of tlie other two minerals. 
Chemical analysis shows that within O.S/', avej;a»‘(‘ 
ash-coutent of fully rii)e bananas, mineral consti- 
tuents are present in the following- projxirtion as 
per cent of tlic banana 


(5deium 

. . O.OODO 

Chlorine 

.. 0.1250 

(N)pi)er 

. . 0.(H)I)2 

Iron 

. . (I.OOOli 

i\Tagm‘sium . . 

. . (I.(I2.S() 

Manganese . . 

. . o.ooos 

Phosphorus 

.. 0.0210 

Potasshim . . 

.. 0.1010 

Silica 

. . 0,0228 

Sodium 

. . 0.0248 

Siili>hur 

0.0100 


A Source for Haemoglobin Formation 

There is a preponderance of ealeiiim and magne- 
sium over phosphorus whieii makes the ash 
alkaline and so bananas help to combat a. tendency 
towards acidosis. The minerals pf ])anana have 
])loo<l-buildinj»’ pntperties. 

Periodic haemojj:b»hin <leterminations made on 
many bal)ies indicated that they maintained a com- 
paratively hifrli haemoglobin percentage while on 
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CHEMICAL COMPOSITION AND NUTRITIVE VALUE 
OF BANANAS 

])aiuin{i-suj 4 ni* iVodiiifj:. This may l)o attri])ut(‘(l In 
the iron, cijppor and man^anoso <‘.(m1cnt nl! I ho 
hanana suj^ar. Ihinana ])n\vdcv was oxamiiinl t‘»n' 
its availahlf* iron <‘ontonl IxMli hy a cliomical mothnd 
ami hy foodinj*; oxporimonis on nulritiniially anaomio 
rats. Tho clnMuiral dipyridyl mot hod omployod 
iiidi(‘at(Ml a hij>h do^roo of availahilily, 00 In 100 
])(*r oiMit ul! tho total iron (‘(nitoiit ( 0.00210 ptM* cml). 
The hioJoj'ieal experiments showed that all of the 
iron in hanana powder was available for the huild- 
iiijL*' of haemoKlohin i)rovi<Ied ample eoppc'i* was 
sni)plied to permit eomplet<* utilization of the ii*(m. 
The S. Department of Ayrieiiltiire jrives the 
rollowiii!;'- fijiiires o\\ the iron content of seven 
specimens of fully ripe, peeled bananas purehased 
ill the months of February, April, and XovemlM*!*;— 

Iron per cent. 

().0()0:tl 

0.0004S 

().()002() 

O.OOOIT 

0.0017:1 

O.OOOS 

O.OOOo 

average O.OOOtJl 

Alkalinity 

A table of alkaline ash foials refers the de^rt'e 
<il alkalinity of the banana as b.oO e.c. .V Nat >11 |)er 
lt)0 yiii. Itananas are included in a list <if foods rieh 
in sodium chloride. 

The final products of metabolism of the banana 
in the body are alkaline. Jn diets in whieh banana 
t»»rms a eonsiderable part, the reaction of the urine 
is distinctly alkaline and for this reason it can be 
asetl to ‘»:reat advantaj^e in cases of varyiiu*' ib'j^rei's 
"• aeidosis so commonly found amou}*: all class»‘s 
'• people. 

Fhildron from fi to lit years of a»:e were 
stmlied in {groups of f(uir ; two on mixed diet without 
■niaiias, and two on the same fliet with :5 to fi 
*''''<‘nias substituted for a correspond in j»: (piantity 
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of carbohydrate. After a suitable interval the diets 
of the pairs of a jjroup were 1 ransposed. Jiepresenta- 
tive samples of the food intake, the total 
urinary and faeeal out])ut of each ehild was eolleeted 
for a four-day period, lliere was always a some 
what smaibu* daily volume of nrim‘ and a stnnewhat 
J4:realer output (»f faeees in the banana-fet‘clin}^ than 
in the eontrol periods, but m*ver any diarrhoea on 
iianana diet. Tin* urine was always distinetly more 
alkaline with tin* hanana food than with tip* eontrol 
diets, as shown hy pH values. 

Meals with a hi^h hufiVriiu^-value.help to hold, 
ami liberate slowly aeid whieh serves to kill haeteria 
ingested one or more hours after the takiiig of a 
meal, lu order that the haeteria may he killed, it 
is important that the gastrie eonlents develop an 
aeidily as high as or gnsiter than pH —2. 

Albumen 

Aiter di*inki!ig‘ (Mmtauiinated liquids, the taking 
witlii?! a short intci*val (d‘ time another meal, pei*' 
haps well huffered and somewhat alkaline will teml 
to wash living bacteria, left behind in the 
nasoj)harynx or oesophagus by the infeete<l meal, 
directly iulo the la>weL It Ims been found that 
banana pul]) serves as a well-buffered meal to hold 
HFI in the stomach. 100 gms. of banana dry eoiit 
tjiiii 1.5 giu. ot albumen. If it is d(‘sired tj» serve 
a fiiet very low iji aibumi*!), some physicians resort 
to a daily ntinu of 1,100 gms. of banana pulp whieh 
gi^e 19 g. of albumen, l.S g. lO* sail, 1,225 
calories. 'Phis is specially r(‘(piired for patients 
afllieted with <liabetes. 

Sugars 

('arb(>hydrate of bananas comprises about 22 
per cent of the total weight of ripe banana. This 
consists of a mixture of sugars ehiefiy sucrose, 
dextrose and Icvnlose, which is very well digested 
and ahstirbed eved hy infants and young* children 
with gaslro-intestinal disturbances. A typical analy- 
sis of the eaibohydratc in edible ])ortion of banana 
i.'t given below: 

Hliicose .. .. .. 5.82/ 

Fructose . . . . . . 2.78% 

Sucrose . . . . . . (>.58°/ 

Starcli . . . . . . 2.02°/ 

Total available carbohydrate .. 19.20% 
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Transformation of Carboliydrate 

TIh* first ])r(Mlu(*t oT pholo-s.viitlirsis thnl can 
positively he iilcnlical in the veins til* the leaves is 
saccharose. If then reaches the jiefiolc concurrently 
witli Iranshirniatioii into invert sn^ar. TIm‘ inversion 
continues throuj^llout the length of the petiole to 
stieli an* extent that the sa<*eliarose, which pretlo- 
niinatcs in the veins, forms Imt a small portion of 
the snf»ars present at the base of petiole. 

hVom the base of petiole the mixture of Kolul)le 
snj»:ars is transported to the peduncle of the hunch, 
without uiKlerj^oinj^ any 'nota])le nnulifieation, and 
penetrates into the fruit. 

The ripening: process in ))anana*is eliaraeterizetl 
hy the starch which is present in the fruit pulp in 
lar}»:e quantities, heiny' j»nnlnally dissolved throu<;;h 
enzymic influence and elianj^ed into su«ar. In the 
ripe lianana the originally harsh taste vanishes, aiul 
is replaced hy the well-known and most aj^reeahle 
hanana aroma, due ])rimarily to sli^dit amounts of 
amyl acetate. Little acetaldehyde is present in 
fnizen hananas, the ripening: ])roeess of which has 
J>een interrupted; a much lar};er amount is notice- 
able in ripe hananas. 

Studies on Ripening 

Analysis has shown that durin*!: ri])(‘ninj»: the 
banana starch is transfornuMl into cane sucar and 
the cane sugar into invert sugar, tliat there are 
important changes in the character of the tannin 
compounds, and that other changes occur, brought 
about hy the prodiudion of aroma and flavour and in 
other ways. Stmlies made with banana-ripening 
by the help of respiration calorimeter show that the 
ripening changes progress regularly to a maximum 
and theit decline, that at its greatest intensity heat 
pro<luced is a])proximately one-half to one calorie 
per hour per kilogram of banaiuA. The heat 
liberated is a measure of tlie activity of one or more 
of the ripening procfesses. 

I’rogiessive maturity causes constant changes in 
the carbohydrate content from starch to sugar during 
the ripening process ii. a normal form even after the 
fruit has been detatified from the stem. Inversion 


of saccharose, however, proceeds very slowly; it 
seems that the premature detachment of the fruit 
from the stem is res])onsil)Ic for this. Complete in- 
version will take plaee only under favourable 
temperature conditions. 

Hipening experiments made on green bananas 
which were carried out in a large respiration 
ealuvimeter or in a specially designed ripening 
chamber indicate Unit the usual earbohyclrate 
changes — saeeharifieation of starch with formation 
of sucrose and invert sugar, and consumption of 
sugar in respiration — proceed with uniformity in 
hananas of different bunches. The period of most 
rapid respiration corresponded closely with thjvt of 
mo.sl rapid starcli hydrolysis. The quantities of 
ash, i)rotein and ether extract undergo but slight 
changes <Iuring the ripening of the bananas. 
IViitosans decrease markedly in the pulp, Imt remain 
little changed in the peel. 

Effect of Ethylene on Ripening 

Ibinanas ri])euing in an atmosphere eoi^taining 
1 :10()0 parts of ethylene turn yellow at a somewhat 
rai)i<l rale than do the controls. Such bananas also 
.slmw a slightly greater increase in sugars and 
decrease in starch from day to day than »lo th(‘ 
controls. (Vmeeni rat ions of ethylene ranging from 
1 :100 to 1:10, 000 all seem ecpially etfeetive in bring- 
ing about the small difTerenees observed. l{ip<‘ 
bananas have 12-20 per cent of total sugars. 
10-14 per cent of sucrose, and h‘ss than I per eeiil 
of starcli. Respiratory activities of bananas treated 
with ethylene dilfer little or not at all from Ihosi 
i)f the untreated ones. Rarely is there found a 
bunch of bananas which is in a qnasi-dormaiit con- 
dition and i.*' this case ethylene stimulates an 
immediate eommeneement of ripening. 

Enzymes 

During ripening the starch in the banana is 
converted into sugar.s by means of enzymes. A ri|“' 
banana contains as high as 18 per cent of redueimi 
sugars. The enzyme ea])al)le of hydrolysing tli<’ 
starch of banana and of converting eane sugar lo 
invert sugar is destroyed by teni])eratures abo/c 
150®F. The properties of the gel obtaine<l from 
haimna extract by treatment with calcium-salts and 
alkali or with pancrealin and of banana suen-^' 
were stiuUed. It was shown that different substaiu os 
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wciT involved in the ^el roniwitinn and in the i-nzyme 
actions, althonj^h hoilinji- the solution destroyed both 
]>roj)erlies. 

The suenise ol* unripe and ripe bananas was 
extensively studied. With ripe bananas both solulile 
ami insoluble sinn-ose pre])arat ions were obtaim‘d. 
Conditions Tor eonvertinj*- the soluble intti an in- 
soluble form were round. The action of the suerose 
prepai’ations as far as the hydr(»«*(‘n ion conceii 
tration for niaxiinuni action i-elatioii is (M)ncerned is 
simibir to the behaviour of the ytsisl and the poiato 
sucrose. The o])1imum hydrogen ion com'cnil rat ion for 
the activity (d’ su('n»s<‘ fnnn banana was found to l)e 
ydl 4.0. Tlie banana su<'ros<* is definitely refai‘<led 
by the pres(‘nc(‘ of citrate, phosphate, pldhaialc and 
acetati* bulTers. This retaialint'' effect increase's with 
increase in buffer ccaiccnd ration. It was fouml that 
itii sucrose activity id’ banana extracds increase'd as 
iiUK'h ;is 40-100 per (*enf upon standini*' for a short 
‘iine»and then eleereased a^ain. 'rin* natina* and 
amount of increase was found lei be <ie*])e'n<lent upon 
the state of ri])eness of the banana at tlie time the 
extract was made*. Cause for this increase coubl 
not be determined. Kxtensive invest i^at ieiii has 
failed to show the iirese'iicc* of amylase in the* banana, 
although the conversion (d! starcdi to suuar in this 
fruit is reniarkalily rapiel. 

Malic Acid 

Malic acid which is easily and c^mijiletely 
utilized was fouml to be the only non-volatile eirjianic 
acid pre.sent in the I'ipe banana. 

Durino ripening' ed’ the banana the malic aciel 
content incrc'asc’s to a peak, them i»radnall.y decrea.ses 
as the fruit matures. .\t the staye of ripeness at 
which bananas are usually eaten the malic acid 
content is approximately O.'V] 

Fatty Acid 

The amount *of fatly acids liberatc'cl by the 
hydrolysis of banana starch free from extraneous 
fatty material has been determined to be 0.2 . The 

fatty acids have been found to consist of a mixture 
“f palmitic, oleic, liiioleic (linolic) and linolenic 


ac*i<ls to^^elher with a very small aimiiinl of 
phyto.slerol. 

Tannin 

Tlu‘ tannin content of bananas remains uii- 
<*han»<M| ilurinj* tlie ript'nins*- process. rnri])e 
bananas are cha?*actei*ized by their hioh starch con- 
tent. their astrinoem y, and lack of sweetness. The 
ripe fruit, on the other hand, has little standi and is 
not noticeably a.slrin»ent. It is idaimed that this 
a.st rill tie ncy is due to tannin in the unripi' fruit 
which is in the .solubb* form. As the fruit ripens 
the tannin bet'omes insoluble, or fixed, aiul 
hen<*e cannot be tasted in the ripe fruit. 

Pectin 

IVctin is usually cl/issed with hemicellulose and 
cellulose as an unavailable carbohydrate. 

Tlu‘ total pectin conti'Ut of the banana is not 
“••eat (about I percent of the fresh juilp) but what 
ndation^this siibstann* b(*ars to the digestibility of 
the fruit is not vtry definitely known. 

That th(‘ buffer actii^i of ||,e pectin plays only 
a minor paid in tin* tlu'rapeulic action id' apjile and 
banana <liets is jiroveil by buffer curves. However, 
certain workers have “iven ci‘i-dit to th(‘ pectin of 
bananas ami appb's for the beneficial action .of 
these fruits in tin* tn*almen1 of diarrhoea of both 
(diihlren ajid adults, ddie “^daiduronic acid content 
4 »f pectin has naturally bi'c'ii assumed to have a 
didoxifyinu action similar to jilucuronic acid. Other 
authoritii's find that no utilizabh* carboliydrate is 
derivi'd fr<»m pectin by iliabetii* do}»s, but that there 
is an ant iketo“-enic aidion which indi<*ates that 
pectin is not as unavailable as has bemi assumed. 
Some :inthors siiouest that tin* resistanm* of banana- 
fed rats to orally in“i*sted />. i ulwifidcs may be 
dm* in part to tin* jiectin conti*nt. 

. Latex 

When the peel of a “reeii banana is puiictureil, 
a sticky, Aiilky Iluid ooz(*s from the wound. This 
substam-e very closely resembles (diicle. 

Vitamin 

Ibinanas contain fair amounts of vitamins A, B, 
O, and also .some K. It is an excellent source of 
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vitiiinin A, a sourci* of vitamin B, l)Ut deficient 
in vitamin 1). 

'I’liK Vitamin 'I’aulk l•■0H Hananas 

Vitamin A . . . . I to -f- -f 

V'itamin B», . . . . + 

Vitamin B. ' . . .. f 

Vitamin (’ .. .. 4 1 

\’itamin I) . . - . low 

Vitamin 1^ . . . . 11 

Vitamin ( J . . . . +1 

I si^riifiivs tliiit iiiiifrrials (‘onfaiii llio vitaniin; 
j [- it i.s a ^(hmI MUirci' of vitamin. 

The followiiijT fii^iires indicate vitamiti ratiiif^:. Tor 
liananas:- - • 

jti r (Minro. JMT ouiu‘0. Slu'nuan 

I’nits I’nits l.'nitH. 

per lt». 

Inloniatiofial. Slimtiaii. {mt Imnaiia. * of 

bana nas. 

A .. 71 to 95 m m) I GOO 

W tto 5 S 

V 57 5 20 SO 

I) 

B. .. 

G .. .. 10 ;35 IGO 

Kiuhly-seven •ifams of lainana yielil jdxmt 250 
Hints of vitamin A; 270 jirams yiel<l about 50 units 
of vitamin It (It,). A similtir (luantity of banana' 
frives alioiil .‘»0 units of vitjimin (A 

Aeeordiny- to a table furnished by Junj^ 100 f^ms 
of banana eonttiin 10-20 uints of vitamin Itj, 
The vitamin (’ content of foodstuffs was ealenlated 
on the iiasis of j^uinea-piji: units. Tillmann’s table 
records ItO units for 100 jinis of banana. Kx])ressed 
ill millijiraiys per 100 «itns. of fruit* the vitamin (• 
content of tlu' batiana is 2 ndllij^rams ]ier cent as 
op|)osed to 2.10 millijirams per cent with ^rillmann’s 
method. 

(Jybrj'y found a vitj II, the lack of which 
is at»t to ])ro<lue(‘ eutan atfeetions similar 1o 
seborrheic cc/ema. A sjiecial minimum substance was 
discovered which curetl this aftlietion in the rat 


within two or three weeks. This substance is named 
H factor, iind the daily curative dose present in the 
banana is 4 to 5.0 ‘jins of fresh fruit. 

The folh)winj»: rij^urcs are j^iven showing: the 
contributions to the <liet iof the banana, oratif^e and 
aiiplc (medium si/e) - 



Cal. 

Pro. 

(‘a. 

P. 

FV. 

Vit.A. 

Vil.H. 

Vit.O 

Oruup* 

().a 

0.5 

3.1 

07 

0.6 

1.4 

2.1 

92.0 

Hanariu 

1.0 

0.5 

0.4 

0.7 

1.2 

3.6 

1.0 

17.0 

Applu 

o.« 

0.2 

0.4 

0.4 

0.8 

0.7 

1.2 

10.4 


The above fif^ures represent “ shares 

1 Koerfry share ~ 100 etilorics. 

1 Bndein sfiare 2.5 {rm. or 10 calories. 

1 ( Vd.'ium sliave ' ’ 0.023 fi:m. 

1 Bhosphorus share" 0.044 y:m. 

1 Iron share “ 0 0005 ^m. 

1 Vit.imin A share -100 Sherman Units. 

1 Vitamin 13 share 30 Sherman Uniis. 

1 Vitamin (■ share ■- 1 Sherman Units. 

Bein^' rich in vitamin A, bananas help nyriiitd 
tooth dov( lo|)ment, are a dieletie factor in leyard 
to the lenji'th of life. Kx])rrimenis with ytn.inK vats 
have shown that tlie disease preventiipi’, or lu .dinj^’, 
eompotient of the A vilamin in the lianana is very 
active, while the eomivments whi(*h increase v^c*i^^ht, 
act ratlier more slowly., but are present in sufficient 
(|nafiiily. The daily dose for an experimental 
animal was I banana j)er 50 jiins. body weight. 
Witli a child of three years, whose weight is about 
12-14 kiloj»rams, the daily banana intake shonld 
be 240-2S0 wins or 4-5 bananas. Uonsiderably 
smaller quantities, however, onj^ht to be snffieient. 

Banana and Milk 

Uombined with milk, banana produces an almost 
completely lialaneed nition. Milk is also a K<'t>d 
source of Vitamin A. Bananas and milk offeretl a 
means for measurin**: the elTeet of increased intake 
of vitamin A obtained from natural food sources. 
While the fat eonleni of the banana is ne«lifrible 
as a source of calories, it is important as a holder 
of the fat soluble vitamin A. Milk, althouj?li the 
most important and satisfactory article of food for 
ji:rovvin^^ children is far from a complete food. It 
is maikedl,y deficient in carbohydrate. Furthermore, 
pasteurization destro,ys the important vitamin C. 
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Tims, it is iim*ssjiry lo siippltMiJoiit vilaiiiins rmm 
other sources. 

The followinjj: table sliows how the arhlition <>1* 
banana restores to pasteurized luiik its vitafuiii 
values with inerease oi* vitamin C: — 

Yitniiiin A. Vitamin H. Vitamin 

Milk (Wlutlf) .. ** *»* * 

Milk (Pasteurized) .. **** ** 

Milk ( Past uri zed) with 

banana . . ***** *** ** 

Eddy and Kellofjji' state that the banana has 
about the same vitamin l» value as tomatt» juiee. 
Ciiiiiparinji: the dry weifjhts of materials, oraime 
was found to eoutaiu one-fifth as mueh vitamin B| 
as yeast ; tomato sli^litly less than one-tenth ; banana 
oiie-twentieth, and apple still less. Oranji^e, tomato 
and banana were found to be just less than one- 
lenth,as rieh in vitamin Ba as yeast. The addition 
of vitamin P» to the <liet in the form of banana may 
eause a i)rompt and strikifiy: improvement of persons 
sufferinj*’ from eeliae disease. 

Bana?ias, Oran^a* juie(* and tomato juiee are very 
rieh in vitamin i\ Patients sufferin*'' from ehronie 
uleerative <*olilis are ^iv(‘u one very ripe banana, 
j j^biss of orauj*!' juiee, 2 tabU spcumfuls of vey:e- 
lable •)uree, dai’y. 

|j(!\vis eonelmles that with a ba.sal diet a<bM|uate 
in all respeets exeept vitamin P, lO-MT) j*:ms. 
of raw banana per jruiiu'a-pi^ per <lay suflieed for 
lirowMi and jn'oteetien ayainst seuivy. (I'ivens, 
MePlui»ajie ami \^in Horne eosi»lered 10 j»nis. to 
be the minimum proteetive dose and the same amount 
was reported by Jansen ami Doiiath for two 
varieties of Indian bananas. Eddy eonsiders 5 j;ms. 
of banana to be the minimtnu proteetive dose, and 
•^-10 4j:ms. the optimum dose for growth 
slimulation as well as seurvy ])revention in j^uinea- 
pij^s. Bananas baked with the skin retain their 
antiseorbutie properties better than w’hen baked 
without the skin, probably on aceount of the pro- 
tective aetion of the skin aj<ainst oxi<lation. Eddy 
•‘•ml Kellojiff reported the cure of scurvy in eij^:ht 
iiit>uths’ old baby by a banana milk mixture made 


by whippint^ 200 j*:m. of ripe raw banana into 
570 e.c. of milk. This was fed in 120 e.c. portions 
every four ho»irs with no r(‘sultin‘>' dio:estive 
di.slurbanees. Ripe bananas or if eooked when 
))artially rii)e are readily tlij»<*stibb! even by infants, 
ami are valuable in modifyiim infant milk formuhe 
because of the unique cjunbination of rea<lily assi- 
milable siij^ar and vitamin C, and are an aid 
ayainst const it)ation. Experimental results showed 
that the smallest amount of banana which keeps 
jruinea-pi^s (200 j»nis. weight) from developinj^ 
scurvy, is 40 •rms. a day. 

There is no reas(»n to assunu* that artificially 
ripened bananas are less rich in vitamin (t than those 
wddeii are almost riper)ed entirely on the tree. 

Bbthlin believes that the lowest protective 
quantity for pri‘ventit)n 4)f seurvy for twenty-four 
hours w'ould by present in BIO 200 jiins. of either 
apples or bananas in a raw .state. 

Only 5 of yellow banana are a«le(|uale 

to prevent seurvy in guinea j)ijis ; this liow- 
ever. is not true in the ease of red and j^reeii (the 
particular vari(*ty «rown in India which i*etains a 
‘»:reeu skin when ripe) ba*nanas. Ten j^uis. at least 
<d‘ red banana pulp wen* re(juired for the purp(»se, 
while in the case of ‘*reen banana pulp even 1.5 ^ms, 
proved insuflficicnt. 

Evans, llerb(‘rf M<'ljean and Burr report that 
<uie third qf a banana <laily, av(‘ra^i?m‘ 27 jiiiis., when 
crfuisumed ml lihilum separately from the basic 
ration, bestowed fertility iji eui’e experiments. In 
deseribiim- their animal experimefits the authors 
report that three rat.s were reare<l <)n a modilieation 
of the basic ration and that after sterility was 
l)rove<l in each case by the occurrence of a n'.sorp- 
tion f»:estation, they were fed daily apart from the 
basic ration, fresh crushed banana m/ Hhihim (the 
animal consumed about 27 Kin.s. of tlie fruit daily). 
They were then bred to mab*s of proved fertility, 
a normal ‘^e.statirtn resulting*' in each ca.se^. 

Eifect of Taking Unripe Bananas 

Inasmuch as bananas jire commonly eaten un- 
e.ooke<i, it is obvious that more or less starch will 
be ingested, if the fruit is not ripe, i.e., if the skin 
has not begun to shriv«'l ami darken. Raw starch 
may be singularly irritating to the alimentary tract 
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of man and is al Ik‘s1 poorly ulilizod, whrtlirr it hi* 
inffi'slt'd in tin* form of nm'ookrd po1atoi*s, cliost- 
mits, ])anaMas or othrr native slari*!) foods. No one 
Would aiivise llie use of uiMMmked jiolatoos; ye! 
many ])eople esehew a lliroujihly ripe hanana in the 
belief that this wholesome fruit is rotten when the 
skin heeomes darkened, whereas they eay:erly eat 
tin* yellow “reen starch hcariiiijr fruit at the stajie 
of ineomplete ripeness, tireeii hananas, like j»reen 
apples, are unwholesome so hum as the starch has not 
been adeijiiafely converted into .sii'^ars in the 
ripeniu”' proeess. The delicious ami innocuous ripe 
banana should not Ix^ made to suffer in its <}ietetie 
repntatiiui because of the i^noraiu'e of the e<uisumer. 

liesides takinj*- in the raw form bananas- are 


often baked and cooked, powdered and mixed with 
various vefief aides, fruits and food of aniimai 
orijfin. These have }j:ot their i)artieular det>ree of 
ellieaey in inereasino’ or deereasinj*' the nutritive 
value and digestive property (d* the food produced. 
It will be too elaborate to deal with all these ])oints 
here ami probably a vast field of ex])erim(‘ntat ion is 
still unexplored in this direetimi. 

Kxteiisivi* l•eseareh work on banana therapy has 
been already |)ubrished and it has been fouml that 
banana is very effective in combatinj»' scurvy, 
d\sentery, diari‘hoi*a, diabetes, kidney troubles 
and many other diseases. 

h’rom what has already bemi said it can be 
concluded that banana is a cheap fruit, available 
at all seasons, palatable, nutritious, (‘asily dial's! ible 
and of hi»h therai)iutie value. 


Recent Advances in the Study of Plant 
Growth Hormones 


Buikuntliu Kumar Kar , 

Uf-rfMi'i'li lll-titlllf, < ‘.ilcin t:t, 

Tiik eoiieeption of a growth hormone can be traced* 
as tar back as 1 «SS *2 to the work <d‘ Sachs, who 
suaj»e.sted that leaves fo?*m ** ( trjian formitm' sub- 
stances ” ami that |)lants contain specific substanci's 
which control the formation of roots. The conce])- 
tioii has ra])idly develope«l in recent years and the 
role ol jirowth hoiiuones in the }';rowth of plants 
and i-oot Idrmation has been cleaijy <lemonslrated 
and a larj*!* number of synthi'tic orjiaiiie ('ompounds 
have been inv(*sti»ated which influence markedly the 
jirowlh ol plants. They are termed under the 
lU^eneral name Auxins. Kbop with his co-workers has 
been able to sepf*rate, purify and determine the 
chemical com],osition «)f a-auxin [\ ... auxin 

(.'m H;;„ 1)4; and heteroauxiu H., O.^ N. ?.r., 

^-indolyl acetic acid. They all have a similar 


effect on. the stretching phase of the plant «rowth. 
Avery and c(»-workers- have added indole acetic 
acid, pota.ssium imlole acetate, imiob* butyric acid, 
j)otassium indole butyrate, naphthalene acetic acid, 
potassium napthyl acetate, ami indole imipionie acid 
as i*rowth-i)r«)m(Min‘»- substances. Snow-* has aiided 
benzoyl oxide and benzoyl jieroxide, (’rook, Davis 
and Smith’ have reported /J-thionaphthene acetic 
acid to be elTective in eonctmti-at ion greater than 
one part in 70 , 000 . 

It has be(‘n shown that iiure.auxin prepared by 
Krijil and eo- workers is active in root foi'mation 
(Thimann and Went, ll):U).-* Out of the above- 
menlione<l sub.stanee,s the elTectiveness of /3-indole 
acetic acid in root ftirniation has been shown by 
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RECENT ADVANCES IN THE STUDY OF PLANT 
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Tliimann and K(M*pni,' and Kischnicli." 
In a<ldi(i(ni to a niind)(*r (d* syntlu‘ti(‘ suhsianccs. 
llitchrtx'k and Zimnieniiann*' and l\‘ai*s<‘'" have 
shown that indole l)ut,>ri(‘ a(‘id and a naphthah'ne 
aeelie arid are very (‘IVeetivi' in root rorniation. 

Quantitative Test 

Shindanl unnu hsi ( Wefit,” ) - It is known 
that a “rowth hormone, when a|)j)lied tt) the slump 
ot* a deeapilate<l Aven eoleoptile, m(»ves <lownwards 
into tlie plant tissue and eauses the longitudinal 
jiTowth of the eoleoptile. Ihit when applied t<» om* 
side only, it eauses a lateral j^rowth on timt side 
alone, whieh results in a eiirvatiire on the otlier 
side, ?.r., nej^ative curvature. On the basis of this 
l)ehavujur Went rormulate<l his teehiru|ue <»t‘ auxin 
It'st. Oats are ^<‘rminated in a dark I'oom at 
and !)t) iu‘r cent humi<lity. When the et)leopliles 
have }»rown t<» about d to I (mis. in length, they ar(‘ 
decapitated, about (to cm. (d‘ the eoleoptile tip beiny 
rem(.\ed. Standard si/e a^ar blo(‘ks are [u-epansl 
in whieh the f»rovvlh hormoiu* is allowisl to ditVuse 
I'rom the material to be tested tor the hormone. 
Th(‘se ayar blocks are then pla(.M‘d unilaterally to 
the decaptitated avima eoleoptile Tor t(‘sls. ATter 
a time the eurva1un‘s are jiholoyraphed and 
measui*e<l. It has been found that tiu* an^le of 
eurvature under eei’taiu limits is i)roportional to the 
concentration of tin* hormone present"- ' An 

automatie riiotokymojiraph lias been described by 
Schneider and Went" to reeonl llu* curvatures. 

The standard method is modified by* Van der 
Weij'-’ wdio introduced a second decapitation one 
hour after the first to jireveiit further regeneration 
of auxin. Skooji"* modified the standard test by 
r(miovini»‘ the entire seed after two days of germina- 
tion, w'ith the exception of tin* lowei* half of the 
sciitellum. Jle has sufi'^esled that by this desecMbsl 
method the possibility (d' regeneration of auxin- 
preeursen* [ji the seed is prc'venled and a more sensi 
live lest plant is obtained. 

Piti test mclhud (Went I9d4)'" is also based on 
‘Mirvalure nietliod. Here stems of etiolated l^isum 
safirinn seedlings are obtained, b cm. (d* the ti]) of 
stem is removed and then 2 to 20 cm. Icnjr pieces 
are taken and .split lonji:itudinally at the tij) for one 


lo three cm. The twa» hajv(‘s (d‘ the split portion 
curve (Uilwards in aipieous solution; hut in presence 
of auxin and at 2r)M’ and aft cm* about half an 
hour the two lialv(‘s bejiin to curve inwards. This 
t(‘sl ('an be mad(‘ (plant ital ive by usin**- a series (d‘ 
('oiK'cmt rat ions and lindin^ tin' minimum coiu'c'ut ra- 
tion when the action just begins. 

\ test m(‘tho(l for Khizo('alin(‘. (b'seribed by 
Went''' is based on the formation of roots in treated 
and untreat(‘d (l('capitat(‘d shoots of i*isum salirum. 
The stem is preiiared by (Mittin**- the sjund when 
it has reached a height (d* 10 to lb (in. ‘•(‘rminated 
under ('ontrolled eonditions (d* liiilit and tempeu’a- 
liire. Th(‘ lii'st leaf appears under 'the third node 
ami it is decapitaU'd just beh.w it. Thus a ]>icce of 
sti'in i.s obtained containing' tin* s(*(‘ond and tlie third 
inl(‘rn(Mles. 'I'ln* bas(‘ of the stem is tln*n kept in 
water foi* four hours and then in 0.0b per cent 
]M)lassium iienaanjianate for four hours to free it 
from na! orally •M'currinii i hi/.oealine. .\ftcr wash- 
ing it fr(‘(' from j)otassium p(‘rmaii^anat(' the apical 
portion is split loni^itudinally and then pbn'ed for 
12 to lb hours under standard (‘onditions in rhizcx'a- 
line solution. After rinsiiiji tin* tip in water the bast 
is supplicMl with a 2 -pi‘ 4 ‘e(‘nt sucrose solution for 
six days and then with tap wati'i*. After all this 
lix'atmeiit the number of roots produced are counted 
14 days aftt'i* tin* li'(*atmenl with rhizocaliin*. The 
rhizocaline unit Went descrilx'd as tin* (plant ity.(d’ 
the substaiici* which produces oin* ro(d in ex('(*ss of 
that pro(luc(*d in nntri'atc'd control ones. 

• Sources and distribution 

ll. has bec'ii demonst rateil by various workers 
* that t(‘rminai and lat(‘ral buds, (*otyl(*(lons and 
haves are amonj* the most important soui’ces id' 
auxin, 'rhimarin and Slo ()j*'''on I'lVa/ j'aha, I’lirova-^" 
on Ikr}jni)hffllnnf, .Vvery-' on A'/eo/mim, Dollfuss’- 
on Pfidofflnfll itm, (oMxlwin-' on .So/h/uf/o and Avery 
and ( ’o-workers"^ on Atst nhis and M(d\is have 
shown till' ])resenc(‘ (d' auxwi in leaves. The 
amount (d* anxm and its diffusion from the leaves 
is correlated with the a»;(‘ of Hie h'ave.'?. Diffu-sion 
is very small in early staj^es, then increases to a 
maximum 'which is coincident wilii the rapid y:row't.h 
(d’ the leaf and tlii'ii falls (d’f with maturity. The 
eoiiceiilralions of growth hormone at different 
[leriods in the life cycle of /ui mtiifs have been 
studied by laiibach and Meyer."’ Zimniermann-*’ 
has studied the concentration of H;rowth 
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lioniiorie is .s(‘V(‘nil wtxMly si) 0 (‘i<‘s. The ]»rcsenec ot* 
f»:rowth honiione in slem is not yet (letinitc'ly known. 

Stinlyin^’ tlie distrihnlion ot‘ jiTowtli hormone 
in the eoleoptile ami raiiiele of Ave?ia see(ilin#*:s 
Thimann''" has r(»nn<l the pi-esenee nl' growth hor- 
mone in ap|)reeial)le (piantity in the lower pari of 
the (!oleo])tile. The eoneeiitralion deereases rejiular- 
ly from the ti|) to lh(‘ base Troni 0.()‘J iiniks to 0.19 
at the l)as<*. The same is the ease with the root, 
t'allinj^ from at the root apex to ().2G in the 
physieally uppenmLsl rej*ioii of the root. Root- 
forminj^ hormone lias been obtained from riee 
])olishinj{:, urine, wheat embryos and Troiii leaves (*1* 
Ht'lian\hus J*runus aud Malm ('riiimann ami Went). 

The presenee ol* growth hormone i<i shoot lips is 
associated with ^^'owth and lij'ht. There is a close 
parallelism between ffrowth intensity and growth 
hormone concent rat ion (/immeramann).'-*'* (Irowth 
hormone is detectable in increasinj;^ amount* diiriniir 
the swellinjr of terminal buds of .Ir.sra/i/.v and 
(Avery, liurkholder ami Vh’eijrhton).-^ KIsewhere 
Avery and co-workers-' have demonstrated the <lis- 
ai)pearanee of y:rowlh hormone in <larkness and in 
depleted food sujiply. The plants under normal ilay 
and ni;»ht comlilions but umler reduced (^(>2 supply 
also form smaller (plant it ies of growth hormone. 
Ibider reduced fO-i but in continuous . Ii“:ht ol! 
defl'erent intensities, j^niwth Imrmone product imi is* 
jirojuirt innately tcrealcr in hij»hcr intcnsilics of Iij»:ht. 
nijjfher f»rowth substance concentration is found 
under exposures of red and blue part of the 
spectrum. 

Transport 

It has b(*en known from a Ion*? time in rinf»:in}? 
experiments root formation takes placid at the upper 
end of the rinjr su|)})ortin}»: the view that the root 
forming silbstance travels d(»wn wards in the 
phloem from I he apical rcjrion and .‘iccuyiulates at 
the upper end of the riii”;. in all cases of auxin 
it is found that auxin travels downwards from the 
apical refrion ev*en in cas(‘s wdiere initial auxin con- 
centration in the basal part is three tinuw that in 
the upper (Van tier Weij).''^'* So transport is here 
independent of the concentration gradient. Olson 
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and liuy*** reiYorted that a growth substance is 
present in the egg cells of Fiicus and pbiys an im- 
portant part in its polarity. In relation to the season- 
al activity of Oambium to growth hormone (8now)‘^ 
a concentration gradient hiis been observed. 
IVarse'" also observed a concentration gradient 
eJfeet and root formation thnmghout the length of 
Sniix vilvUina (Willow plant) cuttiiigs when indole 
bulyric acid in lanolin was applied at the apical 
imrtion, the number of roots gradually decreasing 
frem apex towards the base. 

Function of Auxin 

Auxin plays a decisive part in the stretching 
growth of steiiiiS, apical swelling ami root forma- 
tions. JUit an inhibitory action in the case of 
lateral buds of Vkin [aha has been noted by Thimann 
and Skoog'*‘V'’ ami Skoog and Thimann.’” They have 
found that auxin formed in the apical buds is 
responsible for the inhibition of the lateral buds. 
When the apical bud is removed and agar bhx^k 
containing auxin of the same concentration which 
woubl have been present in the apical bud, is apidied, 
the lateral buds are also ifihibited. (irowlh hor- 
mone is associated with lateral buds only when they 
arc in active stage of growth. When the lateral 
buds grow and produce auxin it is found that adja- 
cent buds arc retarded in their turn. The signi- 
ficance of this inhibitory aedion is discussed later 
under the nature of auxin reaction. 

As many workers, Priestly,’’- Wight,'” llrown,'” 
have shown that resumption and seasonal aedivities 
of c,and)ium is clo.sely associated with bud develop- 
ment, it is therefore to be expe(ded that in addition 
to other factors, growth hormone may j)lay a definite 
role in the activation of eambial activity. It has 
been demonstrat''d that the eambial activity is 
initiated at the level of the terminal buds in the 
spring and s])reads basipetally. Along wdth this 
is also observed a gradient of hormone concentra- 
tion down the slem (Snow).** The hormone pro- 
duced in the expanding buds move basipetally in 
stems before there is any indication of eambial cell 
division. Henc.c it is probable that growth hormone 
initiates eambial activity. 

Nature of Auxin Reaction 

Much cannot be said on the mechanism of auxin 
reaction in relation to the incidence of growth in 

801SN0E ft 

0 U L T U B B 



recent advances in the study of plant 
growth hormones 

| 3 l 4 \iils. That is of a very eoinplex nature is un- 
(Iniihledly true, consist inji: of a chain of reactions 
hrouj^hl about l>y more than mie factor. The view 
of tlie stimulatory nature of auxin is a<lvanee<l by 
Kittiny:.^'' It is sai«l to cause the liberation (»f enerf^y 
in tfie system. Hut the evi<lence obtained from a 
detailed study of auxin behaviour is ajrainst it. 
It lias been found in almost all cases of f*:rowlh 
substance that jier mol. they all cause the same 
amount of <»:rowth under strictly comparable coiidi- 
t'ons. It leads therefore to the conclusion that the 
react i(Ui is of a chemical nature where auxin mole- 
cules take part (Went),'^ and not of a stimulatory 
nature. Went*' ^mve the idea of a second factor — 
“ Zellstreckunj^s-Material ’’ cell stretching: 

i/iaterial supplied by the roots and movin*; from the 
base to the apical rejrion, which is necessary for 
die auxin reaction. Haibach" and Skoo”*“ also held 
I he o])inion of a second factor to which they 
sujTj^ested the name of auxin precursor. Therefore 
it is siijifTcsted that a second factor is ni'cessary for 
ilie auxin reaction and auxin alone cannot cause the 
(lon^ation of st<‘m or swelling of bml and root 
f<»rmation. In c<inneclion with this fo(»d factor the 
interdependence of auxin and siiuar for •growth has 
been shown by Schneider"’ Went'^ and the role of 
salts in the respon.se of .\vena cleojdilc to auxins 
has also been pointed out by Thimaiin and 
Schmnder."' The food factor or auxin ])r(*cursor, 
whatever name we yive it, is not a simple factor, 
but a very complex one and sujiar is a A'cry im- 
l)ortant component of this food factor complex. 
Schneider demonstrated that for sub-optimal con- 
centration of .sujrar and auxin, an in<*rease in 
concentration of either t^ivcs an increase in the 
jirowth rate and its magnitude is ]>roportional to the 
products of the lojjarithms of the concentration. 
Sweeny and Thimann'** workinji: on the effect of 
auxins on protoplasmic streamin^: have shown that 
low concentration of auxin (whicli is capabb* of 
growth acceleration) also accelerates streaminfr; but 
ill hij»her concentration and in presence of limite<l 
oxygen supply it is retarded. They siijrjfestcfl that 
iu the system an oxidative proce.ss is accelerated by 
•iuxin which controls the rate of protoplasmic stream- 
ioj*. As protoplasmic .streamin{»: is associated with 
'growth, it is probable that it controls the f^rowlh 
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rate and the substrate for this process is probably 
suffar. They held the view therefore that in auxin 
induced reaction the effect on protoplasmic stream* 
iiifi: precedes that on ‘.•rowth. Similar view is put 
forward by Honner"' i UlIKi) that the action of 
j^row'th hormone in Arena coleoplile <lepends upon 
a process of vcsi)ii*atory nature though of a 
relatively small maf.»'oi1ude. 

Recently Weni** explained #1110 auxin reaction 
on a double factor .scheme, lie sujifjicsts that the 
action of auxin is of secomlaiy nature, depending 
upon indepcnde/it specific factors. These factors 
he names (’alims which are of hormonal nature and 
are formed ami stored in one |)art of the seedliiijj;' 
and are effectI^e in another part, eji;. caulo-caline 
(factor for elongation and swellinj*:) is formed in 
the roots ami "otyledons have only a small storajre; 
phyllo-cnline I leaf jjrowth factor) is stored in 
cotyledons, but is als(< pn'sent to some extent in 
stem. Weiif 1ms demonstrated the i)resence of 
these cnlir.c.s by de»*apiiatin»- different parts of 
.seedlin^!< (removirn: the sources of caliries) and 
found <h‘nci(‘nt ^riwth of these parts even in 
j)resence of auxin. So iruxin is elTi'ctive oidy in 
presem*e of these calines. Tlc' relj.noii of auxin to 
different calines is not clear, but the ix'lation of 
auxin to rhi/o ('aline and caulo-caline is cbmrly 
demoTisiiatcd by (experiments. Thus the root 
formation at the b:ise of lemon cuttings (Cooper )■*"/' 
and in Wilh(w cuttings ilVarse),'" v/lien auxin is 
;U)plied at the apex is due to tin* accumulation of 
rhizocaline at the base* of root f(ov:ialion. So tin*- 
;iuxin j»radient in the stem causes an ac(*umulation 
of rhizo caline which 's responsible for root forma- 
tion. Auxin therefore ordy brings about a 
redi.stribution of root forminj»: hormone. 

The phenomenon of iidiibition of lateral buds 
observed by Timann and Shooy; js explained on this 
basis of redistribution of caulo-( aline by auxin. If 
auxin produced in th(‘, apic'al buds causes caulo- 
caline to move upwards in the stem and to accumu- 
late at the ^lacc of auxin production, that is, apical 
buds, then the lateral buds wddcli do not «:(d caulo- 
caline cannot jrnuv. Hut w^hen apical buds are 
removiMl the lateral buds with their slij^ht auxin 
pnaluction can direct (‘aulo caline and be»:in to 
(jrowx The close relation between sprout inf? and 
root formation is also therefore evident (Cooper).^* 
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On tlu* assinuplinii this second »ro\v1h fnetf'i*, 
(‘{diiHS, it is possible to explnin some oT the ohserv- 
e<l I’fiets: hut the mo<lifie.*it ion in W’i'iit ’s vi<*w rmm 
Z<'llstreeknnj 4 -Materi;d to food laetor jiml leeently 
to efdines of Ikummoiu' nature, shows I hat mneh more 
(‘xperimmda I work on lids aspect is nee<led hetore 
an analysis of the* diffei'ent pi*oct*sses induced hy 
auxin cainhc ;ippr<M*ialed. The association of auxin 
with active growth, the rate (if which is controlled 
hy a set of int(;rnal and external factoi’s is a complex 
lihysiolofz’ical pro(*ess and to <‘xplain such a system 
hy assundii”' the presence of aiiothei* set of hormones, 
the exist(‘nce of which we canmit at present directly 
p?*ove. an* prohlems which obviously re<pdr(* furtlu*!* 
investigation and elucidation. 

• 

Summary 

1. Many synthetic substances have been added 
to liie list of jii'owth Imrmones. Moditied ^standanl 
Avena Test has been recommended by havinj»’ a 
se<*ond decapitation oiu* iTour after the first. It is 
also su.u'j'csted that a desec(b'(l set'dlinu" yives a more 
sensitive* t(*st platd. 

. 2. Auxin is always asso(*iated with »:row’th, and 

is fornu'd and st(ired in one jiart and is eff(*ctive in 
another part. The terminal buds, the latyral biuls, 
the cotyledons and leav(*s are amon<»sl the mo^J 
important s(Mirces of auxins in plants, 'riu* aniouiit 
(d‘ auxin and its diffusi(»ii fi’oiii the leaves is correlat , 
ed with the aye of the* leaf. 

2. Auxin always imives basipctally down the 
st(‘m from the a[)i(al region even when the* initial 
concentration at the base is higher than that (d' 
the ui)per iiart. While movinii downwards it forms 
a eonceid rat ion j»raHient. 

b Thf a.ssociation (d' cambial activity and bud 
developim'id suj^jiesls the possibility of the intiuence 
(d* hormone in cambial initiation in the^sprin**;. 

T). The nature (»f auxin reaction has been 
recently explained by Weld on a doubb* factor 
scheme, lie sujij'ests indepi'iident s])ecitic fact<u*s of 
hormone nature, namin** them different (‘alines 
rcsimiisiblc for stem eP.nj^ation, bud development 


and roof formation and auxin playinp; a secondary 
role in divi‘rtiny and redistributing*; these calines in 
plants. On this b isis the formation of nuds, the 
inhibition of the lateral buds by auxin and the close, 
relation between Fproidiny; and nxdiny have been 
explained. 

b. It seems on the basis (d‘ our jireseril 
know'ledi*(* that auxin indiU'cs a chain of reactions 
in a system where many internal and external 
factors play part and it has been demonstrated that 
suiiar at least is om* of the necessary components of 
such a system. 
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The Nature of “Agaru” 

S. R. Bose 

PntriMsnr iif Mot.'iin , Caniiii'liiifl iiiul roll«>L'«', ril<*iin;i. 

Afpiru is (*()Ilc<*t<‘(l from trees of .{(fuilarid aijulhuha 
Uo\l). (Xat. Order Thjitm t<B((v(a), wliieh are 
sparinj^ly distributed in Assani-tJaro Hills (Tura), 
Sibsajrar, Sylbet, Tipperah Hills, lUiutan and 
Martaban Hills (Hurina). Healthy trees of 
.1. iifjfttlorha do not bear at/oni, tlie f/f/^/ra-beariu}*' 
tree lias a distinet diseased app<‘araiiee at the top 
and in the side branelies, and itfpini is eolleeted in 
Mnantity only when sneh tree is eitlier eompletely 
(»r partially {i.a., branelies, to]) ete.) killed. It is 
the opinion of li;eal tlaros who work with Ao^tru 
that the tree prodneinji^ itfptni nltiniat<‘ly dies, and 
as a matter of praeliee, no tree is usually cut or 
felled unless it shows outward si]»iis of disease. 
Ihit sometimes by mistake they <*nt and destroy a 
number of healthy trees snspeetinj*' af/oru-forniatii)n ; 
thus, the number of trees in the forests, whieh are 
limited and usually frrow at di.stanees from one 
another, is bein»: gradually reduced and Ihere is no 
lej^nlar plantation to increase their numln r. I learn 
that recently a nursery of about 100 shrubs has been 
faised. In a tree' agani is usually found in forks 
“I’ at the junctions of branches witli the stem. The 
disease usually takes some time to make itself maiii- 
><‘st. hence agaru is hardly found in younj^ shrubs, 
is highly prized in the market, true tiguru 
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is sold at Ks lO to Its 20* per seer, at present it is 
a ehanee product as no means of artificially increas- 
ing its prodmdion ar(‘ yet known. 

Dr Hoojier, late Keiiorter on economic products 
of India, has recorded in the Agruoltural Lrdgvr, 
19(M, i\o. 1 that the wood of .{({iiiUina agaNocha 
umh‘r cei'tain <*oMditions becomes goi'ged with a 
dark resinous aromatie juiet* ami that the portions 
thus impregnated constitule tin* eonimereial agaru, 
>vhieh is esteenuMi in pro|)ortion as it abounds in 
resinous mailer. The averagf* yield of a mature 
tre<‘ is fi to H lbs. and an exceptionally goo<l tree 
may afford as mueli as Us. 200 worth of agaru. 
The exaet eaiise of its formation has not been ascer- 
tainecl yet. 

Some years l/aek in 1925 at* the in.stanee of Mr 
K. Traiford, thu then Conservator of Fore.sts of 
Assam, I began investigation of agaru woo<l ; 
Ram])les »)f.^won«l from dilTereiit localities and local 
information about agaru were sent to me from time 
to time by late Mr 13. Sen Cupta, Mr J. N. Das, 
Dr N. D. P.or, Mr C. J. Rowbotbarn, Mr 0. (t. 
M. Maekarness, Mr W. R. Martin, Mr A. R. Thomas 
and other olli'e.ei’s of the Forest flepartmont of 
Assam. On enquiry 1 learnt that the Hengal ('hemi- 
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cal aii<l Phariiiiif'cutical Wiirks of Calcutla jict Ihcir 
supply of tufaru wcxxi I'roiu Sylhct (village Suja- 
na^on*). Sect ions ol* llu* diseased w(xxl sln)wed 
dro})S of yello\vish-l)ro\vn f»‘uin almost in every roll, 
a fun^ns-myi*elinm was fonixl close to the clotted 
ar(‘as whc*re there was a massive aeeiimidation of 
!i*iim drops; in the cavities iinxlueed hy the 
disintegration »)f wood-elements then* were clusters 
of thin ami narrow hy])hae here and then* in the 
form (d‘ hrushes (fi^^ 1). Sections were cut fn»m 


successfully j^rowii in artificial medium (malt- 
extract aj^ar) and its complete life-history was 
studied; it helorms to the {iroup of Fungi hnptrfecti. 
A short account of the investijration was communi- 
cated and read at the Bombay sittiii”; of the Indian 
Science ('onf,M‘css in January lt)2(), it has been 
published at p. 224 of the /Voe. IJth. Iml. Sc. 
Congress. lnoculation-exix*riments to pnxliicc the 
formation (d* uffuru in healthy trees by this funj*us^ 
attack could not be carried out for want of 
. 1 . og/ilInrlKi trees in Bengal; some seedliims were 
imported from Assam and planted in our (’ollej»e 






^ ^ (illotvisJt - hroirp yum tlrops 


various ])arts of pieces (d! nyuru wood from <lirfi*reid 
l(x*alities ami in (*ach case* the same funj»us with 
chisely septed hy])hae of <lirty-brown colour coidd 
be trace<l. The wixxl of the clotUxl areas showed 
delijriiilicafion by patches 2), darU ami white 

layers regularly alternatiim-. The j^eneiyl elTect on 
Avood agrees in all particulars with that ])nxluce<l 
by womhdestroyin.u- fum>i on timber-trees (e./. A. S. 
Bhoads, New York Stale CollefJie (d‘ Forestry, 
Syracuse Fniversity, Twhuiml Puhliculiou, no. S, 
vol. X\’ll March 1917 and 1). V. l*axter Bap. 
Miv/ntpni Aiiad. Sci, Vol lll-192‘J). The funjius was 
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(lartlcii but they did not tlirivi* well and uHinialcly 
sur(Mnnl)(M]. Piiro fuiltures of tht* fungus were from 
time to time sent to the b)rest-oftieevs of Assam 
((ijii'odlills, Sibsaj'ar, ele.) for inoeulalion on trees 
111 their vieinity, i)ut they eould not satisfaelnrily 
proeeed witti the work. For tlie ultima I e solution 
of the problem a nimd)er of trees should be avail 
able elose to (»ur plaee. It is very em-oura^iu”: that 


tlio pre-.eiit Superintendent of the Koyal liolanieal 
(larden, Shibpur, Dr K. W liiswas, is tryin»» in ri^dit 
earm‘st to “row some plants from Assam in his 
garden and also at Munj»i)oo (Mnehona-])lantation 
for my work with llie kind-help of the Conservator of 
Forests, Assam and Mr A. Das I.F.S. (retired) now 
workinj^ at Shillonj»- on “ h’lora of Assam.’ Of 
eoiirse, it will take a number of yi*ars heiu'e before 
tln‘y are fit for I he inoeulation-staj'e. 


Records of the Royal Society of London 


Till-: booklet, Natvs and liuords nf the lunjal Sfn dtji 
o/ London, \o. 1, April iJldS, published l»y the 
Uoyal Soeiety of li<»mlo!i replaees tin* former publi- 
<alion of the Hoyal Soeiety, tilled (hrasionnl 
X(d}i(s whieh <leseribed the aetivities of the Soeiety, 
be('j;use it was felt that ‘ sueh a periodical mij^hl 
usefully inelmle information of historical interest 
whieh would not be printed in either Idnlosojdiual 
Transactions or Pr/n ct dinfis.' It will be issued in 
.\l)ril and Oetolx*?* (»f eaeh year, the former number 
lM‘in“' devotcMl to an a<'eount of tin* Anniversary 
l/inm*r, eleetions to feHowship and 'general 
information relating' to the winter half <d' the 

session and the latter to an aeeount (d* the twi* 
soirtrs and “eiieral informali<m relatiim’ to the 

Slimmer half of the session. 

The Notes and Neeords will prove to be of 
considerable interest to those who have pas.se<l 

tlir<»U“h the last four years’ thrill of Ac;nU‘niy- 
lunldiuf^ in India. The information that it seeks to 
“ive is divided into 21 heads. It iiiclmles a list 
id* the 20 new fellows elected on March 7 ami 
also one of those amonjir the fellows wlio died 
diirin**- the year ( In) Last year’s loss t(» the 

Society due to the death of its fellows was si>ecially 
severe in view of 1,be ])assin“: away of sm h eminent 
scientists as Lord llulherford. Sir »I. C. Dose and 
Dr (J. R. Hale. 

The soeiety received durinji’ 1927 about £01 10 
m cash and the residuary estates of the late Dr J. 


II. Stothert and K. browm* as beipiests. It is 
annouruMsI that tin* Pilgrim I’nist has endowed funds 
for six years for two annual lectur(‘s- une to be 
th‘liver<si in London by a Fellow of the National 
.Xcadmny of Si'ienees, Washington, and the other by 
a Fellow of the Royal SoHety in America, the o]).j(*c.t 
biin“- to promote “ood relations betw’een the two 
Miijilish-speakiim* nations. 'I’he first lecturer under 
this scheme is Dr Irvin^’ Langmuir of the (jenm'al 
Fleet ri(' Company, Amm'ica. 

Ill the Annivm'sary Dinner held on the 20lh 
.November tin* “uest of honour, Sir *lhn Simon, in pro- 
^/osinyf the toast id’ the Royal Society, “'ave much 
valuable information about origin of tin* Royal 
.Society. Wi* learn that its ln‘“innin“s were* laid at 
a meetin“- of some eiderjirisin" men at tin* Wadham 
Collcjic, ftxfoi’d. Sir d<din d(‘seril)i‘d in pieturesipie 
lan“:ua“’e the three “overnin”- ideas (d* the Society, 

If u:is sonn* aCtiT ihc cinl of flic (’ivil Wiir.s ut. 

Oxfunt, in Dr Wilkins his fiOil^itijis, in Wiiiiliain (\»U»‘p‘, 
nnIimIi was lion thu placi* of rosorl for Vertnons and lioarin'd 
.Mm, that I In* first nici‘tinf;s woiv mado, N\hii*}i laid tin* 
foiiinlalion of all fliis that follow M. ^ 

* Allow no*. My Lords and (jlonllooion, to ri*miiid you for a 
iVu iiioinonts'^of tin* riMtiarkalilc <‘hara<'tor and ai'hicvcinmts of 
Warilon Wilkins. Ui* |iro.sorvrd his position as tin* Hoad 
of tin* Collect* both bcloro and after tin* Itestoration. He 
eoiniiieiiioraled the ( 'oainioiiwralth by marrying a sister of 
Oliver < Voiii\\«*II, bill his hat it iidiiia rian views were found not 
to be displeasing;' to ('harles II. He wrote a tri*utise to prove 
that tlic moon was habitable, and another one to diseuss how 
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it would Ixi pOMsiblo to niuko tiu* journey tliiflu'r. Ho iiiveiil' 
<*d, und iiwule eonsiderjildo us»! of, u universal language. He 
wrote a learneil work, us was approjuiate to a future Bishop 
of Chester, to prove, rroiii I lie dimensions given in Holy 
Writ, that Noah’s Ark was big enough to eoiitain all the 
animals on earth. Aubrey deseribed him as “ the prineipal 
reviver of the new pliilosojiliy at Oxlonl tliat is to say, 
natural philosopliy jiursued by melliods of ex[ierimeiital 
seieiiee. And he had the extraordinary good fortune, when 
Head of this small (’(dlege at Oxford, to have among his 
undergraduates a young gentleman named Christopher Wren - 
that univi'rsal genius who was mat hematii'ian, eheiuisl, bio- 
logist and arehiteet, all rolled into one. Assoeiated with 
Wilkins, too, was that remarkable physieist the Honourable 
Mr Jfobert Moyle, whose portrait you see reproilueed on the 
eard of this iJiiiner. 

‘ Let nu* read you a jiassage from Kvejyn’s Diary, undei 
the date of 13 .luly 1654. which shows how solid juid widl 
founded is Iho elaim that it was within the walls of Wadham 
tliat tills mwv learning was cultivated and pursued: 

We all din’d at that most obliging and universally 
curious Dr Wilkin’s at Wadham College. He w.'is the first 
who shew’d me the transparent apiaries, whiidi he had built 
like castles and palaces, and so ordere’d them one upon another 

us to take the honey without destroying the bees He had 

also contriv’d an hollow statue, which gave a \oice and utter’d 
words by a long conceal’d jiipe that went to its mouth, whilst 
one speaks through it at a good distance. He had above ic. 
his lodgings and gallery variety of shadows, dyals, perspectives, 
and many other artificial, mathematical, and magical curiosities, 
a way-wiser, a. thermometer, a monstrous magnet, conic and 
other sections, a liallance on a «lemi.circh*, most of them ol* 
his owne and that prodigious young scholar, Mr Chr. W’reji, 
who presented me with a piece of white marble, which he hud 
stain’d with a lively red, very deepe, as beautiful as if it had 
been natural. 

‘ In 1660 it was resolvi'd at a meeting of twelve persons 
tlmt Society should be formed “ for promoting physico- 
inatlieiiiatical^ experimental learning.” That was in London, 
and the Society, of course, is tlu‘ institution whose health 1 
am proposing. 4 

‘ So much for origins. .\nd when one considers the 
achiev«>nients of this splendid institution, whose record now 
stretches continuously ov<*r tw<i and three quarter centuries, 
one may detect riinuing through its work three governing 
ideas, which 1 venturi* to t irmulute to night. 


* Fir.st, your founders and those who came after thorn have 
held firmly by the doetrine that the business of the investigator 
is to pursue his experiment, wherever it may lead, without 
any regard to orthodox tradition, 

‘ SiHMUully, from the vi‘ry first dow'ii to to-day, this 
organized instrumeiit for the pursuit of knowledge hits been 
used by its members with no idea that si'ientific. discovery 
would necessarily be of iriiinediate practical utility, but be- 
cause the truth is worth finding out for its own sake. And 
as a result, tu a perfectly incredible degree, these new 
discoveries have in fact been found to contribute immensely 
to the benefit of mankind. Names sucli as Davy, Kelvin, 
Hayleigli -and anutlier name which stirs in us a poignant 
feeling to night, the name of Rutherford — to mention merely 
these instances, have estaldished that claim for the Royal 
Society for all time. 

* And thinlly, the practice and precept of this Society 

embody the great principle that it is by the intendiange of 
scientific ideas between sfieiilific men of diirererit kinds that 
progre.ss is best achieved, iiotw ilhstamling the in I east* 
sptM'iuli/ation of the age. 1 was interested to notice, in look 
ing through Thomas Sprat's book, that he expressed this last 
view ill the.se curious words: — • 

IF I could fetch iny materials whence I pliMi.sM to fashion 
the Idea of a Perfect Philosoplier: he should not be all of one 
clime, but have the dirTerenl e.xcellencies of sever.'il (kiiinlries. 
First, he should have the Industry, Activity, and Inquisitive 
humour of (lie Duteh, Freiieh, Seoteh, and Knglish, in laying 
the ground Work, (he heap of Experiments: And then he 
should have addeil the eohf, and eireiimH[>eet, and wary dis- 
imsilion of the Italian.s, and Spaniards, in inedilatiiig upon 
them, before he fully brings them into speeuhition. All this 
is searee ever to be found in oni* single Man: seldom in the 
.same ( ’ountrymeii ; It must then be supply ’d, as well us it 
may, by a I’liblic (’ouncil; wherein the various disposition 
of all these jVatioi's, may be blended together. To thi.s pur- 
pose, the Royal Society has made no .seruj[)le, to receive all 
inquisitive strangers of all (’ountries, into its number. 

* .Scienee has tlius a sjieeial claim for the respect of those 
who.se working life is largely concerned with public affairs. 
It is completely international; it .speaks all languages and 
it knows, no frontier.s. It is capable of being an ambassador 
uf pesos* and guudw'ill for flie whole world. 

« 

* Literatun? — and 1 speak us a hundde and devoted 
worshipper of the. Muses — has often been the vehiele foi 
national passions, and perhnp.s for national prejudii*es. 
Tennyson’s Maud was published during the Crimean War, 
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iind it eiiniiot have been a (.‘uiitrif>ution to peac'e to call tin; 
ruler of Russia “ a giant liar ” or to write the line: •• And 
,laek on his ale-house beneli has as many lies as a (V.ar.’’ 

‘ Art, too, has often been inisusetl for purposes of 
national rivalry and ridieiile. Hut the work of men of seienee 
in pursuing the truths »>f Nature is in its esseme a e<»ntri 
but ion to the things whieh are ea[)al)le of binding together 
the nations of the earth. 

‘ The Royal Hoeitdy has a tine reeord in this respt*et. J 
reeall two ineidents in the history of your Fellows. In tlie 
niiihlle of the Napedeonie Wars Davy was awarded by the 
Inatit'Ut dp Fntncp a great prize of 3000 francs. There wer»‘ 
those in both countries who criticized either tin* award or its 
re«‘ipieut. But it was a tine gesture that, wln*n these two 
countries were lock(*d in the conflict of war, h‘artied men 
on the one side of the (Channel gave honour to a learne«l man 
on the other. Davy himself claimed that the iniluence of a 
man of s<'ientifi<* reputation “ can soften the asperities of 
national hostility.” The other incident to which I wouM 
refer occurred when the Peac(‘ of Amiens suddenly broke 
down. At tuat inoiiu'iit then* were many Knglishmen travel- 
ling kWi the continent of Kurope. Some of them were arrested 
by the Frmich authorities as alien enemi<*s and detained as 
non-coMibatants within the confines of France. They applied 
for their release. One of thesi* was FdwanI Jeniier. When 
Napoleon examined the list, it was the finger of .Yusejthine who 
pointed to the name of .leaner, and Napoleon declared: 
“ We can refuse nothing to that man.” 

‘ (Ireat then are the contributions in the piddic and inter- 
national sphere which it is in the power of men of science 
to make. May their contribution be used for the benefit and 
advancement of mankind, and not abused to add to the destruc 
tive powers of the world. 1 wish all that is good to this 
splendid institution, the most famous and ancient of its kiml, 
not only be<‘u.use I have been brouglit up to reverence learn 
ing and to respect knowledge, but be<*ause the work wliich you, 
Mr President, and your Fellows are doing is capable of 
s])reading peace among the nations of the earth.' 

The President of the Soeio^v, Sir William Hragg, 
in replying remarked: 

‘ Sir John has spoken of the part which Science may 
[day in drawing the nut ions ’together and so eonlribiiting to the 
peace of. the world. 'I'lie relations between knowledge and the 
unity of mankind are 'indeed most important. It is well to draw 
attention to them. Long ago the tlreek philosophy held that 
knowle<lge and the exchange of knowledg«* dilferentialetl the 
reason of man from that of the animals. The e.XL'hange 
was essential; success in the pursuit of knowledge was u 


social matter. A modern writer^ has revieweil the question 
in the light of the events of the thousands of years that 
have ehips(*d since then. He has observed that there is a 
eertain correspondeiu'e between the period of maximum 
scientifie uetivify anti ma.\iimim renlization of unity. 
Thus the (Jreek construt'tioii of seienee and philosophy may be 
coniu*ctt*<l with the fonnutiou of the (iret'o- Roman world, at 
the heatl of which were im*n trained in (Jreek philosophy 
attempiirig to apply the rules of reason to an aceumiilution 
of sftcifdngieal knowletlgi*. Again, the revival of .seienee in 
the fifteenth and sixteenth centuries is allietl to the discovery 
o1 the New World ami the (‘xpansion towards the West. And 
once more, towanls the eml of llie eighteenth century the 
rapid im rease of science led to a new linking up of the 
world eclipsing nil that tin* earlier centuries had to .show. 

• Th(' (piestioii, however, which most nearly eoneerns us is 

this: Does the increase of knowledge of Nature bring about 
that unity which makes for peace? No doubt it brings 

tin* imliotis fogcpier in the sense that they iKsanne more aware 
<if each other, that tht*ir intercommunications have increased, 
uml that they trade with cai'h other im>re freely. But do 
jealousies ami hatreds and caust's of conflict disappear! I 
am afraid that, history shows no such happy result. Was 
there ever a more quarrelsome s<‘t of little Stales than those 
that grouped themselves about Athens ami Sparta? Did Kurope 
settle duwii to peace when after the Ri'iiaisstmee experimeiilal 
methods exj)amled the knowledge of the natural world? The 
eigliteimth ami nineteenth eeiituries were full of war in .spite 
of their .scientific activities. And worst of all, since the 

last great war, tlurngh natural knowledge has grown 

astonishingly, the present world is seething with unrest; both 

,iii Kurope and in Asia hitter wars are in progress. The 
clouds overhead are ilark and heavy. 

‘ Vet 1 think that if we look at another part of the 

sky we can see rifts iii the clouds; and the wind is blowing 
fniin that direction. 

‘ Let me detim* the position as it appears from another 
point of view’. 

‘ Man, they say, has raiseil himself above the beasts by 
his success in making tools, which have given power to his 
hands, and opportunity for the development of their skill. Mueh 
later came the sharpening of liis senses due t# the eonstruc- 
(ion of instrum(*nts of observation, and the consequences have 
been and ak* trcmcmlous. First came the nieasuriiig instni- 
nienis of the old astronomers and geometers on which Greek 
ami Kgypfian sidence was basotl, TlH*.se gave aceuraey in the 
comparison of angles and distances, and through astronomi- 

* F. S. Marvin, Studits in flu History and Method of 
ScipncPf «.*«lited by Fharles Singer. 
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cul oh.srrvnfion.s n ciTtjiin kDowli-d^v of tho jijissup* of liim*. 
Fi'(»lJi tlii'so (Im* kiio\vlo<l}4«* of tlio Tii>(ur;jl world dorivi*<l ilN 
iri(*n*:is»* for iimro tliiin fiftiM-n IniiulrtMl voars, 

* TIh ‘11 townidw tin* oiid of Hu* sixtooiith <'<*ritmy caitii* tin* 
inirro.McojH' ;iiid tlir tolfsrojio, lli(‘ {KMididiiiii and tin* tluMino- 
inolor, aiKl .sci<*ii<‘i* h*}i(d forward with |n»\\ors vastly iiinvasod. 
Tin' lol»‘.si*opo si*I far l»;uk (lu* IkmiiuIs of tlio uiiivorso, and 
tin* iiii<'ro.s<‘oj)4> ojxMiod \i|i a \\<»ild of tin* voiy small hitliorto 
lioyoml tin* |»owt*rs of llir uiiaidod s»‘ns(*s. Tin* {tondiilum 
provided a convoniont and avciiralo nmasun'immt of tinw 
and tim tlM‘rnioiip*trr ah i‘slii)iali‘ of t(‘inp(‘ratiir4‘ wiiioh out- 
classed flu* natural capacities (»f touch and feeling. If is 
odil I hilt the common use of sin;^le h*nses for 300 years should 
never in uU that time have h‘d to the iis»‘ of li'itses in conil)i 
nation. Sja'ctaclcs had lieen in use in Kurope since HCX). 
Tln*re used to In* a ;;iavestom‘ in a Klonmtine church which 
bore the (luaint iascriprion; “ Here lies .Salvino d'Amarto 
<le^li xXmarli id' l•’lol•ence, the inxiunor of sp(vtacles. May 
(lod for^i\e him for his sins. He dit-d Anno Ibuuini 
ni7.’’‘ Hernard de Hordon, physi«‘ian of Montpellier, in 
his lAllum mnfirlmtt (1303), mentions them in recouiinendin*; 
his <»wii <*y<*uash nhich r«*nders spectacles useless! In TTolland, 
at almut tin* eu<l of the sixtemith <*4'n(ury, .latisen invented 
the microscopi*, and shortly afterwards Lippi-rshey was com 
aii'-isioned to mak(* t<’lescopes for military use. 

* Hut it was (Jalileo who first nunie reveljttion of the 
immense powt-rs of the m-w instriiments. Koliowinj^ liim caiiie 
a lon^ list «d‘ scientific workers of tlie seventeenth jind 
eij^hteenth cenluri4‘S who useil tln*ir sharpened suni streii^tlu'u^ 
ed senses in tin* huildin;^ »»f a new ex|a'rimental s«'iein*e. Karly 
in the nineteenth ci'iitury electrical and magnetic instruments, 
came rather to add new senses than to improve the old. In 
recent years the X rays, ia<lioactivity, tlie iiuiic valve, the 
ch)inl chamber and other new instruments luive furnished yet 
further nu'ans of observing the world in which we liva*. As 
a result tlu* boundari(*s (»f that which is observed by unaided 
eyes and ears and other .senses have been far <»ver{msseil ; 
our familiar world has la*<*oim* Init a spot in the miildh* of 
an expanse v^hose hori/oii is constantly tecejlinj;. 

‘ i\<iw it is to be obs<*i ved that the kaowledjjje of this 
wider world and of its contents is of vital imjMdltance to us. 
Our interest in it is not meicly acad4'mic. \Ve livi* in it and 
are p*irt of it. \V«* are, S4> !<> speak, cili/.ens not only of the 
town in whii'h wt* hiwe \iv»'»l without ac(|uaintauce with what 
lies J»ut.si4le tbo town walls, but citizens also of a wider 
eouulry. We know that we must obey the municipal laws. 

*Loc. eit. p. 399. 


Ue now find that there are country Inws, of which wo 
have ha<l no knowledge hitherto, and th(*se also must he 
obeyed uiidi‘r penalties wlii«di ma.v be of the utmost siwority. 
lndee<i we have in the past suff(*red heavily ))(*<*!iuse we liave 
unwittingly liroken tlM*m. If this seems to us unjust, it 
must be reim*mberetl that in our i^uorjiiiee our jinlKmenl. is 
of no value. Moreover the eountry of wlii^'h we are now 
aware is full of resourees, which we can {gather accordin|r 
to our powers, and use a«*(*onliu^ to our will. 

* We are in a continuous slate of adjustment to the 
conditions in whicli we find that w<‘ are livin|r. We eannol 
.shut ourselves witliin tin* town walls and refuse to look 
outside. We must st<*p out into the open, ami tins is in 
eft'j'et what men are <loin«f. Tin* nmre they do so, the more 
they foi7»:et Hu* divisions and quarrels of the town, Hie more 
the nations find that they must act t«);;i*ther. ('onsider the 
variims activities of mankind at the present lime and see 
wlial is happening’. 

‘ To be^in with, Hier-e art* the activities of tlie senii'h 
for knowledge, iiispiifd simply by the wish to know and 
umlerslund without tliouj*ht of application of what is ilis- 
cover-i*d. In this Hu* nations act as one body. In every 
branch of S4*ieiice, kiiowledj^e is fully interchanged: men from 
all nations meed (*ontinually in confeience and sjieak in one 
laiifjua;;<* though their vocabularies may ilifl’er. As kuowIed};<* 
i^i'ows, confr'ience becomes more rre(|ueut ami the fei'linc' of 
comrade.slii|> grows also. 

‘ Ther<* an* Hu* vast subjects of im*diciue, sui-geiT, hygiene. 
Here also is the same search in common: tin* same c(dlabora 
lion between the men engagcil in it. Tlie governments of the 
nations are now <l<*eply com'ern(*d. What goV{‘rnuu‘nt would 
not gladly eominunieate to any other a discovery whicli made 
for health?* huh*ed, the health uf the world becomes a matter 
in which all nations nmst lake coun.sel together, f ruining laws 
to gov»*rii such nmtters as tlu* spri’ad of infection, the pro- 
vision of l•e^u*<lies, rpmiantine ami .so on. 'Plie lu'allh of the 
animal wurhl in laud and st*a, of the vegetable world, pests 
and autipests, all that concerns the pi'ixluelion of food ami 
otlu*r neces.s;iries of life gidw more and more iiiteriiatioiml tlie 
more, account is taken of the new knowledge. 

* The same is true of the trade of the worhl. In all the 
coiiiplicnted arrangements that the nations in council niust 
make Hir the conduct of t?alfi<* on tlu* seas ami in« harliour, 
for lighting, iliri'etioii limliug and other aids to navigatioii, 
for elearting, for the examination of goods in transit, for 
transportation on land, an in very many other nmtters, tlu* 
new knowledge permeates the whole business. The nations 
nre obligtal to net together, and they do srr. 
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‘ KnowliHl^fP of tin* uidor world has transl’oriiinl lln* 
iiifjins of <-oniinuiiiration of inlolli^cnco, by mails tra\i*llin'; 
oviT land or sea or ia llu* air, by toloj^rapli aial tolfpluau*, by 
wiivb'ss. TIu* nations cannot use the n«'U means aides- lliey 
renfer. Hence I lie many conferences, and the continued 
exchanm* of information, ami the consultations of the directors 
of the various mdivities. 

‘ 1’he same is to be said of imdeoroloj'y, a study which is 
hnsed on observations of the modern kind, and is only ptissible 
wlien the whole world contributes to it in ways that are detm-- 
niineil in a world council. 

• K(|iially true is this of stainlards of weight and h‘n';th 
and time, of illumination, 'of electrical ami ma^;neli<- ami 
many other quantities and ((ualitii's. Here aj;ain lh«“ v.iritnis 
countries of the world must, ami <lo, confer: tmd the informa 
lion which they exchanne is expressed in tmius that the 
unaided sensi-s ennnot appreciate. So also flic te‘<fs of 
materials that are used in tin* vast and >aried ••oust ruci ions 
(d* tin* worhl must be di'terndned by common action. In the 
sprini^ «d! this year a creat international conference assembbsl 
in Limdon, at which fhesi' matters <d’ worhl importance were 
discussed. It was notable that the discussions turned conli 
nually on observations bel<m;,dn^ to the ui'lm- world of the 
aidi'd senses, and it was tin* width ami <leplh «d’ the questions 
discussed that had brought the nationalities together. 

‘ 'I’he point 1 wouhl make is this, that motlern science and 
modem applications of science an* hsadinj^' to a vast amount 
of international elfoit, 'I'he new kmiwle<l^e of Nature is 
ojM*ninj{ up activities of which man is eaj^’erly making u.''e: 
and tin* character of these activities is such that cooperation 
between the nations is neci'ssary to success. .\s a conseqiienct* 
co-operation already e.xists, afid is increasing., 1 he old 
assertion is beinj; fultilh’d, that the pro-iess id knowled^^e 
is ,'i soeijd alVair, demanding <‘0 operat ion ami harmony. 
Knowledcje of Nature in itsi’lf does not so much brine peace 
as the common pursuit of that know leilf^e. ’ 

The oil tin' iMHiiulal ion and History i)t llio 

|{oyaI Sot'icty will he of iiilerest 1<i I hose who have 
witnessed the National .\eadeiny Controversy in 
Inditi. 

We learn I'rotn this chapter that Ihe hoyal 
Soeiedy was one oTtlie earliest prai'tieal Iriiits vd the 
philosophical labours of Kraiieis I»a<'on, who in his 
Siir Allantis jidvoealed tln‘ ft innlalion ol a IMiiloso- 
phers’ (k)lle»e. On Sept. 22, HOI there arrived in 
liOinloii, a celel)rate(l (( V.eehoslovakum Hhilo.sojdn'i , 


Jan Amos Koinensky, better known as ronienins on 
the invitation of Sainnel llartlib, an inflneiitial 
citizen of London, and a friend of Milton, 
('omeiiins, who had betm a bishoj), but was expelled 
on religious ‘»ronnds, had. writ I en a book Tunsophiv 
i'railnfimts ( Lssay towai’ds complete wisdom) 
whielt made a jiri‘at app«*al to the earnest minded 
men of the tinH‘s ami was jranslate<l in several 
Kiinipean lanj»tiaees. Hartlib in invilin^: (\)menius 
ended with the woi'ds “ (‘ome, eonie, eome; it is for 
the (Ihu'y of Cod: deliberalt* no lonmd* with flesh 
and blood.” ( omenius nnd in Lomlon a number of 
l)rominen1 Knylish Leaders, l\vm, Selden, Jjonl 
Ihainke, ami others. 

Dnrinj*: his residence in Lomlon. Comeniiis 
explained his plans in a tract eiililled Via Lucis 
which he described as 

* Ji rcnsonriblc diMjui.sit inn linw the iulclh'cl mil li^lii nf suuIh, 
immcly W •'>dnm, iimy iinw uf Ici ;;lh ut the ;»pprn:icli uf llic 
eventide of the worhl be Imppily ililViisi'il through all miml.s 
aud peiqdes, ’ 

He fnrilier wrole 

* If is liar<ll.\ ueci'ssary * to de’-cribe how iudispeiisalile 
a School of Schools or I)idm*tic Polle^«‘e would be, ill 
wlial.''oever p;irl of the world it were foumb‘d : even 
if llu-re be no hope for llie actual eslublishmenl of such a 
college I'orporatious beinc; left wlieri*ver they are, the ilesiyu 
itself .should be cherished with a holy faith amoujr the learned, 
pled;ied as they are, lo promote (Jod’s f;loiy in this very 
smitler.* These men sliouhl make it the object of their eoiii- 
bineil labours to establish f liorouji'ldy the touudatioiis of the 
.sciciic«*s, to spread lh<* lichl of wisdom tliiou^lioul tin* Immuii 
race with j^iealer success lliaa has heretofore been attained, 
ami lo bcuelit mankiml by new ami useful invent ions, k’or 
unless we desire to reiiiaiii ever in the same position, or even to 
j;o back, we must take can* that our succi*ssful bej’inninKS 
lead on to furl her ad\an.*es. Kor this no imlividmil. and 
no .sin^’le ejMieratiou sulliceth, aud it is therelore essi*ntial that 
the work .shouM be* carried on by many persons, working in 
coiic«*il and usiii;^ *as a starting point the n*se:vches of their 
pred<*c(*ssors, 'I'his I iiiversal t olle^e would beai the same 
n-latioii to idlier schools that the belly bears to the other 
meiidiers of Ihe Imdy, that <d‘ a liNinj,^ laboratory siipplyiiiif 
sap, vilalily, and slren^fh to all.’ 

On commenting' on (Snneiiius ’ pJirt, Hr V. N ounj? 
M.A. (Oxfonl), eciTcsjioiidinji: menilnn* of Hie Koyiil 
Jioliemian Society of Sciences, Hnijiue writes 
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‘ I’ho viniL of CornoniuH to London in 1 64 1 >2 niarks 
tin important, stnpo in the development in this eountry 
of the idea of a great institution for s<*lentifie research, 
which resultwl in the organisation of the “ Invisible 
or Philosophical Pollege by Theo<h)re llaak and others 
in 1645, and the foundation of the Royal Society in lf)62.’ 

The Invisible Tollege whieli wiis the iiiimefliate 
preeussDi* of the Society vvjis however no 

Ptinsophie I’niversity, carrying out the dretitiis of 
(\)iueniuK 

It was merely a club of young men, some of the 
intelligentsia of that day, brought together by c<mimon college 
backgrounds and many common interests for rest and refresh- 
ment from the politieal, theological and military turmoil of the 
times.’ The Invisible (’ollege Mhe name was first use<l by 
Hoyle) included a small group of friends Wallis, Wilvjns, 
(xoddurd Fiiit, Scarborough, (llisson, Merrit, l^oyle, Foster and 
Uaak -wluise ages ranged from eighteen to forty eight. 
Theodore Ifaak, a I’alvinist refugee, had joined with Hartilib 
in welcomeing (’omenius to Fngbind in 1641 : the other 
members of the group were n<»ne of them named by V’oiuealiis 
as his friends or patrons who were fdder men. 

Thr history it ml constil’ution of election nietluxls 
of fclh)w.s (»f tlie Society which proved to he a 
matter of some controversy, make a vei\v interest- 
ing roatling 

Fnlike the Academies of Science in most other eountries 
where they exist, the Royal Society is not restrieled V)y the 
terms its Cliarters in the number of candidates which may 
be admittKl to tlie Fellowship. The selection and election of 
candi<bitcs is left t<i the absolute iliscretion of the President, 
(kuincil and Fellows of the Society. The manner in which 
they have carried out this duty in the past is of spindal 
interest in studying the growth of the Society, 

From its foundation the Society was absolutely depemlent 
upon its own n*sour<*es, for it had neitlier a subvention from 
the State nor were its publications printed by an otficial 
printing press, :idvaniagT\s which other national academies Imve 
usually enjoye<l. The subscriptions of » its Fellows and 
oc(‘:ksional git^ts and beipiests were all that tin* (Vniiicil could 
look to for nu'cting the growing expenses of. the young 
Society. The develo|mient of an adeipiate niembership was 
therefore inipmative, and long engaged the (’oiineirs 
attention. 

The number of Fellows at the Anniversary 30 November 
1663 WI 18 131 ; this rose to 199 a few years later, ami then 
fell off to 116 in 1691; by the end of the century there were 


125 liosidea 37 foreign iiiernlu'rs. Admissions to the Fellowship 
during these years were on the averagi* only nine in each year, 
and this was hardly enough to maintain the membership near 
its original figures, but with an average of twelve admis-sions 
in the deeade 1701 10 and of eighl4*en in the next decade 
the meniltership began to rise. In these totals of membership 
and in those which follow' the Koval Patron an<l Royal Fellows 
are not incliidi*d. 

Almut this time interest in the Society and its aims 
seems to have waned temporarily since in 1680, the attendance 
at the meetings was sc» meagre that the Society was in danger 

(»f lieiiig dissolved. Fvelyn writes to Pepy.s begging 

him to atteiul the weekly meetings ‘ even if you cannot bo 
there until 6 or 7 oVhick.’’ Hooke, too, in his diary com- 
ments on several oci*asions on the meagre attendance. Hut 
things soon began to mend, and the election of Newton to 
the Presidency in 1705 may w«'ll have had considerable 
iiifbience in bringing about the rise in the number of Fellows 
uhii'h occurred in the early part of the t‘iglifeenth century. The 
average number of candidates admitted to the Fellowship, 
which had liiiluuto bc(*n nine in each year, rose to fifteen 

for the twenty years 1701 20. For the reniaining eighty years 
1721 ItKX) the average was twenty-three; the numlH‘r varying 
from 19.9 in 1751-60 to 25.7 in 1771 80. (’onsequently the 

number of Ordinary Fellows rose steadily fnuu 121 in 1697 
to 195 ill 1721. 503 in 1741, 352 in 1761, 479 in 
1781, reaching 545 in 1801. 

Foreign members, who nuniber(‘»l 24 in 1697 and 37 in 
1701, continued to increase in number as though the qiialifica- 
tioiis of such candiilates were not scrutinized closely enough 
by the (Vmiicil. Ry 1721 their uumber had risim to 64, and 
by 1766 to 170, or about half as mai‘v as the Orilinary Fellows 
of the .Socii'ty in that year. Ry 1761 the (’ouncil felt that 
the Foreign Members, who then numbered |54, were becoming 
too numerous, and enacted a Statute providing that their 
certificates .should be signe<l by at least three ‘ Foreign 
•Fellows ’ as well as ‘ by three Fellows named in tlie Home 
List.’ In 1765 (’ouncil furtlier resolved that no Foreigner be 
proposed for idection who is not known to the learned world 
by some publicntion or invention which nmy enable the Society 
to form a judgment of his merit; also that until the number 
of Foreign Members be nsbiced to eighty not more than two 
Ik‘ admitted in om* year. In the Statutes of 1776 the restric 
tion of two elections a year is omitted, and ten years later 
(he tiuiuber of Foreign Members was limited (o 100, which 
was altered to 50 in 1823. Tlie result of this was that the 
number of Foreign Members in 1801 was 77 only, or about 
one..Meventh of the number of the Ordinary Fellows of that year. 

‘ Pepys, vol. ii. p. 337, by A Bryant. 
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At the outset scientitlc men had only constitutHl about 
one-fifth of the meniberahip of the Hociety, the rest of the 
Fellows being drawn from the educated classes of fhe time 
and not no<*essarily from any of the learned professions. This 
continued to be the constant practice of the So<‘iety for many 
years so that its membership consisted, firstly, of men of 
science, and se<*ondly, of those who from their position in 
society or their fortunes it might be desirable to include as 
patrons of science. The proportion of these two classics varied 
from time to time but it was not iiiilil the middle of the 
nineteenth century that the general principle was revised. 

As the So<*it*ty became more firmly esstablished and better 
known, <*andi<lates for election liecame m<ue numerous. 
Throughout the whole of the eighteenth century there was a 
steady rise in the number of Fellows, wliich reached 545 in 
1801 ; il <‘ontiniiod to increase year by yeai until 1848. 
There is no means of analysing the membership at any point 
in (he eighteenth <*entury in onler to determine what propor- 
tion of the Fellows were men of scientific standing, but the 
ready admission of others, most of wlmm apparently paid 
a coini>ositioiv fee of £40 instead of an annual subscription, 
suggests that tlmse wlu) were elected not f<ir llieir scientific 
(Mniiicnc(> nlone were in the majority. 'Po (piofc a single case: 
Mir Woderick urchi.soii, the g<‘ologist, was elected a Fellow 
of the Koyal Hociety in the spring of 1826; for this honour, 
as the President, his old friend Sir Humphrey Davy, told 
him, he was indebted not to the amount or value of his 
scientific work, but to the fact that he was an independent 
gentleman iiaving a taste for s<‘ience, an<l with plenty <»f time 
and enough means to gratify it.' 

Numerous pamphlets and other publieutions critiei/.ing (he 
administration of the Hoeiety appeared during th^ early part 
of (he nineteenth eentiiry and from one of these the propor- 
tion of .H(*ientific Fellow's to the rest ran be dedueed since 
the author gives an analysis of the <*ommuuicatioTis from 
Fellows which were published in the Philoaophical Tranme- 
tions. Of the 662 Fellows who forme<l the Society in 1830 
unly 106 had contributed at least one I’ommunication which 
had been published in the Phifosophiml Transactions: and 

this number 44 of them had contributod only a single 
paper.* The great majority of the Fellows, ilierefure, w'crc 
doing very little to promote the n<lvaiiceineiit of Natural 
Knowledge. 

' A Memoir of Sir liodt rick Murchison, by A. (leikie. 

The Jioyal Society in the Nineteenth Century, by A. B. 

Dranvillo, F.U.&., London, 1836, pp. 33—39. 

Vol. IV Nq. » 

AVQUST IMI 

6 


This problem had long been before the (^ouneil and as 
early as 1674 ‘ the eje<-tion of all useless Fellows ’ had been 
proposed by Newtem, but this raise<l too many difficulties. 
Many discussions, Iwdh in the (Council and informally among 
(he Fellows themselves, took place as time went <m, and in 
1831 the Council appointed a (^ommittee (o re-examine the 
whole question. The (Vimmitlee reported that any alterations 
in the Charters wotild be diflicult and expensive to carry out; 
and for this reason they recomimmded a revision of the 
Statut(‘s by which six signatures of Fellows instead of three 
on the iMM'tifii'ate of eaeh eamlidate sfioiild be required; al.so 
that elections .should (aki* place only at the first ordinary 
meeting in December, February, .\pril and June, instead of 
at any meeting. Th»*se remedies proved quitt* ineffeetunl; 
by 1834 il "as found that four meetings «lid not suffice for 
currying out the (‘li'ction of the candidates under the prtwediire 
then in use, and therefore this restriction was dropped. No 
reduclion in the number of candidates had been effected, 
for the riH*<uds slmw that, 50 w«*re elected in 1834; nor does 
it appear 'liat any critii'al selection of those who were the 
mo.st suitable for their s<*ientific, knowh>dge hail been intro- 
duecil. Moreover, during tlu‘ forty yenrs 1801 to 1840 the 
elections ^mimbcnsl |0R1 while the deaths were only 776, so 
that the membership was still increasing steadily. 

It may well be that the* large number of Fellows who 
c<uiipoiiiided for tlieir siibsriptions presented a financial pro- 
blem of some ditliculiy. In 1847 tliere were 480 who had 
com pounded as compared with 284 who were paying an annual 
subscription; and there is good reastm tt> suppose that non- 
scientific Fellows formed the great nuijority <d‘ those who had 
compounded. If the a\erage annual number electeil w'bs to 
1 m* re«luced from 27 as it then was, to 15 as had been suggested 
in 18415 and as was actually done in the following year, the 
Hwiety’s annual income might suffer ti» fhe i?xtent of twelve 
composition fees of £4() each. This may well have caused 
(kuiiicil to hesitate before taking sm'h a step. In |831 the 
Treasurer’s repeu-f was printed ami published in full for the 
first time, and in it we see that the re«‘eipt.s fnnn compost- 
tiiui fees frmn 27 out of 29 newly elwted Fellows brought, 
in £108(), while subs«‘riptions for the year ainount(*d to only 
£286. 

In May. I84f), in eonsequeru’e i»f a ])roposal huide by W. B. 
Drove, F.lt.S., another Committee was appointed by the 
(\miicil to examine and repc)rt upon the Charters and Statutes; 
(hey held several niei'tings and pre.sented their report to the 
Coiineil on 16 June 1846, together with a draft of now Statutes 
which included certain alterations proposed hy the Coininittoe. 
This report was j-onsiflered by fhe Council at several meetings 
and was finally adopted on 10 February 1847 "hen orders 
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won* jfivon to print un«l oirouliito lo tli« Kollowa 
tlio rovisod SStuiutoH. Tho two most iniport:iiit provisions wore 
(i.) Unit till* olortiou of ramliclatos for tlio Kollowsliip slioiiM 
tako pluco onco a yoar only, ami (iij that tlio Coiinoil sliouM 
solort not nioro tlian tiftoon camlidafos whom flioy rosidorod 
suitai)lo and should roootnmond thorn to tho Sooioty for olw- 
tion. During tho tliscnssiims in (^oiincil aaiondinrnts to ro- 
jdaoo tho niinibor 15 l»y 17, or by 20, woro proposod, but tho 
ori{]rj|i;iI tuimbi'r |5 was tinaily a<loptod. Tho oft*(*<*f of lliis 
was at oaia* appamit; tho admissions for llio yoars 184! 47 
had anioiinlod in all lo |76, or 25 yoarly on tho avorago; in 
1848 and in tho snliso(|iiont yoars up to 1930, 15 only woro 
olootod. 

Tho Slafuto whi<-h, with tuo altorafions made in n.M*i*iit 

yi'ars, has born in foroo until now, in no way altors lh«* ri^flil 

of tho Fi'llows, whioh is oonforroil on thoin liy tho (Miartor, to 
oloi't whomovor thoy may ploaso ami as many as thoy ploaso 
at a j^onoral mooting of tho Sooioty. 

For tho twi'lvo monihs I IVoombor 1840 to 30 Novoin- 
bor 1847. tho Momborship of tho Sooioty inoludod: Patron 
and Itoyal Follows 13, Foroijj;n Moinbors 47, * Onlinary 
Follows who h.ml compountlod 480, Ordinary Follows jmyinjf 
an annual subsoriplioii 284, that tho total nuinbor of 
Ordinary Follows was 764. Numbors now bo^an to fall 

stoadily; in tho twonty yoars 1848-68 tho nuinbor of Ordinary 

Follows had fallon by 218, and in tho noxt twonty yoars, 
I8()8 88, by 77. brinj;injjf tho nuinbor of Ordinary Follows to 
469 in 1888. 

it is iasfniotivi* to nolo lhal this larjjo r(*<liiotion affoi-lod 
the list of oompoumlia^ Follows almost oxolusivoly ; whih' 
in 1847 tho.so who had oompoumlod nuinborod 480 and the 
annual siibsoribors 284 only, Iho oorrospondiiig numbors in 1868 
woro 289 and 257, and in 1888 thoy woro 182 and 
287. Tho ltdal aumbor of Onlinary Follows has siiioo thon 
nol variod ^roatly, but tho annual subsoribors havo inorousod 
by about 120 at tlu* oxjionso of Ihoso who [)roforrod to pay 
tho oomposition foo whiidi was at first £40, thon £00, and is 
now £75. 

This ro.striotion on tho nuinbor of • oandidatos to be 
admitted annually to tho Fellowship, and tho domand for ade- 


i|iittte seiontiflc qualiftontions which was the natural eonse- 
(|uonoo of it, oonstituttsl tho most imjmrtant ohanf^o in the 
adiiiini.stration of the Suo.iety whioh had boon made siiioe 
its foundation. It o.hangeil it at one stroke from lieing an 
eminent body of o-ultivatod men only a proportion of whom 
wore devoting thoir lives to tho adxanoomont of Natural 
Knowledge lo oni* in whiidi the promotion of scli'iire was tho 
first aim, and for admission to whioh a oortain standard of 
.soioiititio ominonoo was obligatory. 

In 1875 a Fomniilloo was appointed by t.^mnoil to oonsidor 
* whether it is desirable or not to make any alterations in 
tho t^tatiito relating to ho Election of Follows.’ 

Thoy rocommomlod that tho duty of selecting the 
candidates should bo loft in the hands of tho ('ouncil, and 
that the number to bo soloctod and recommemlod annually to 
tho Society for election should continue to bo fifteen. 

Since thon, tho number of candidates to bo rocornmondofl 
for election in each year has }»oon altered twice; it was raised 
to 17 in 1930 and to 20 In 1937, at which figure it now' 

stamls. 

Tho membership on 30 November 1937 was made up of: 

Patron and Uoyal Follows .. .. ..4 

« 

Foreign Members . . . . . . 50 

Fellows . . . . . . 453 

Tho number of Ordinary Fellows has only variod bet ween 
442 ami 459 during tho last fifteen yoars. It is of interest 
in this connexion to note that in tho I'arly yoars of tho 
nineteenth century Dr W. 11. Wollaston oxpro.s.sed the opinion 
that about 400 would bo a suitable numbor for Iho 
fellowship. 

Tilt* oxiH*rip?i(‘(* of KnglaiMl in organising her 
National Aeadcniy of Sciences (for the. Koyal Society 
of TiOiulOn is re(»ognisc(l as sueh by the British 
(loveriinient, in spite of the existence of other Royal 
Societies, Aeadeipies, anti Societies tlevotctl to jtarti- 
ciilar subjects in the Ibiited Kingtloni) will he 
invalnahle to those in India who are now trying 
to ttrganise the senior .scientific men of Intlia into 
a natitinal body, capable of weilding sulb'eient influ- 
enec amongst scientists as well as with the 
(lovernments. 
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Review of the Rockefeller Foundation 
for 1937 


\Vk have 1*01* some time past with us a booklet lilled 
The h'oc lx (filler Fonndatioix—xi re view for the if ear 
by Raymomi lb hVsdiek, President of the found- 
ation. It will be remembered that the late »l. I). 
Koekefeller, who died at the a^^e of ninety-eijild on 
May 2»b 1937, made jififts for philanthrojihie purposes 
to the stafi'}?oi*inj»‘ amount of WO million dollars, i.e.. 
nearly UK) erores of rupees in Jndian money. Tin* 
yearly ineome would appear to be nearly 7 erores 
of rupees, exeeeilinf^' the total budj^:et of the provinee 
of Bihar. The ways and means by whieh J. 1). 
Koekefeller made his money were not, aeeordin{r to 
some erities, always elean and above board. The 
curious readm- may turn to the lucid account »:iven 
liy n. (J. Wells in his Wealth and haf)inn(SH of Man- 
kind. But if money was ever \vell-s|)ent, here is 
I he ease! 

It is estimated lliat since their foundation, the 
various Koek(*feller foundations have spent nearly 
(itK) million dollars, i.e. nearly 200 erores of ru])ees, 
for philr.ntliropie purposes. 

There ouj^ht to be a soumi [ihilosophy, and 
im^thod behind all manner of ehai'ities, otherwise 
these may be entirely futile, as so many (d* them are 
in India. Iid'acl, the late Mr Parneyie, who.se 
charities came next to that of Rockefeller (400 mil- 
lion dollars), used to say ‘ It is more difficult to spend 
money than to earn,’ and consistent to this maxim, 
he devcded the last twenty years of his life to the 
administration of the funds created by him, as the 
constitutional head, ijet us therefore .see what the 
phiUisophy ])ehind the Rockefeller charities was 
ami how the funds have lieen administered. We 
learn from the report 

Mr. R()«*kfcllor always ruiide liis {riffs after dion)U{jli stmly 
!oul careful planninfr; uiul its is perhaps apprnpnate at this 
liiiie to mention one or two principles wliich {ruitleil him. 
I'ln'se princi[>les were not neee.s,sarily fornnjlate«l at fJie he- 
'4imiin{r of his career; rather they were the result of his lon{r 
•xi'crienee in philanthropic activity. 

the lirst place, he trusted the future. Tie did not 


think that benevolence and wisdom were confiin^d to hi.s 
{reiieralion. He was not under the illusion that what seems 
important to day will iieces.MariJy be im|M)rlaiit tomorrow. He 
<iid not believe in tyiiijr up foiind:itions to ri{rid and uuc}ian{re- 
able purposes. He was familiar with Knjrlish as well as 
with American experience in the cn'atioii of trust fund.'*, ami 
he would have aj^ret'd with i-tir Artliur Hol)house in the latter’s 
eommeni on mcMlieval foundations that “a nation cannot 
endure for lon{f the .spectacle of lar{(e masses of property 
setthsl to unalterable uses." 

The wisdom ef the las! pa.ssa{»e is illustrated in 
the futility of* those eliaril’cs whieh were after 
temple aud monastery foundations, and no euiintry 
suiters so much from tlu* (‘vil effects of these 
as India, ^ whieh has a lar‘ 4 c amount of property, or 
is supportin'*’ hands of meti who are not, to sjiy 
the least, useful to society, lu Kuro})e, such founda- 
tions havt* l)een dissolved hy State ileerees or Ity 
sonic other drastic imdhod. Witness the elosinj*’ 
of monasteries in B!iy:land by Henry VI 11 and 
t’ardinal Wids^y. But who is {’■oinjf to do that in 
India’/ 

The sole purpose of the Rockefeller h\)undalion 
is staled in ils Charli*!* I(» be 

"to promote the welfare of mankind throujrbout 
the world.’* 

If any restriction was laid, this was removed 
by Mr Rockefeller writinj*’ to the 'rrustees of the 
{(eneral Kdueation Board in 1920. 

** If in any {(if I n hcretnfcrc made to you by me there are 
any reNtrictioii.s or limitations as to the .specific purpose for 
whieli they are to be used, 1 hereby revoke su<*h restrictions.” 

No Perpetual Endowment , 

The Endowments are not perpetual, beeau.so 
Rockefeller • did not believe in perpetuity. 
“ JVrpetuity is a pretty lon^e lime,” be used to stiy. 
All the Rockefeller Trusts are all()we<l to spend the 
income as well as the capital. 

In fact, some of the trusts were litpiidaled, or 
anud{(amatod with {•ciieral funds after it was found 
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that the motive for which these trusts were created 
no lorif^er existed. 

“ Do not legislate for infinity.” 

This iiloii of Mr Korhoh'llor ’s Ims hu<l yrout iuflu(*iu*<* 
in shaping Hh* poli<*i<‘H of flu* hoanls whicli h« cMtuhlisiKMl. 
The temptation to visualize the I'uluif in terms of the present. 
— to think of the needs iiinl methods of to <lay as having a 
sure elaim to immortality- is one which confronts trustees 
as well as founders of philanthropic foundations. I'W 
example, to establish under a permanent endowment in some 
university or research <‘entre a <lepartnient or chair of 
psychiatry or organi<‘ c'lemistry may seem, with such light as 
W4‘ have at the moment, a rational and socially desirable step. 
But what wisdom liave we to-day to determine that a century 
or more hence psychiatry ami organic chojuistry will repre- 
sent the pressing needs or the jirm*ti4’a]d<* t<vhniqu<‘s of that 
time? Jn endowing what they thought was of p4‘rmanent 
iinportauee, earlier generations iuiid<‘ wrong guesses which 
embarrass us to «lay. How can we Hssume tliat o^ir guesses 
have any greater validity or are ma4le with any clearer 
foresight I * 

This principle gave wide latitude to the Trustees 
of tlie lAind ill the ex])e!iditure of the income as 
well as the capital. The general policy is laid down 
ill the following not ifi cat ions 

(Ij Ten years after the dale <»f the gift, the iiicomo 
from it. may bo iise«l in whole or in part for some 
purpose other than that fur which the gift, was 
ric.ule, su<'h purpos<* to Is* as reas<»nably related 
to the <n'iginal purpose as may be found jiructie- 
uble at the time, liaving n‘ganl to intervening 
changing conditions. 

(2) Beginning five years after the ilafe of the gift, 

5 per cent of the principal of the fuml may be 
used each 'year for any purpose for which income 

may then be used. , 

• 

(3) After the exjdration of twenty-five yenrs, any part. 

or the whole of the principal may be used for 
some other purp4»se, the new purpose — a.H in 
point (Uie— to be as reasonably related to the 
original purpose as may be found pnwtii'able at 
the time, having regard to intervening changing 
conditions. 


A full account is given of the total amount 
spent in 19.37. This amounted to the huge total 
of nearly 10 million dollars, nearly three 
CTorcs ot* rupees, besides recurring expenditures. 
The amount spent was distributed over H8 countries 
from Norway to Peru, the major part, of course 
going to the United states, and for medical and 
biological purposes. In fact, for some time past, it 
has been the policy ot* the Rockefeller Uoumlation to 
patronize, medicine and biology to the exclusion of 
('hemical and Physical Sciences, so that the votaries 
of these latter subjects must find out some biological 
theme if they wish to get money from Rockefeller 
for their researches. VVe, f<ir our part, do not 
consider that this is a sound policy. 

Besides the U.S.A, the largest beneficiary has 
been China (nearly half a million dollars) whore 
the Foundation gives grants to univtMvsities, me<li- 
cal colleges, for researcli and development. Rocke- 
fellers have a soft corner for China in their heart. 
In the review for 1936, the following sentence 
apiieared : 

dliina to-day »(anils on tiic tlircshuld of a renaissance. 
The Chinese National (Government, together with many 
provincial ami county authorities and private organisutiuns, 
are attempting to make over, a medieval society in terms of 
modern knowledge. ^ ' 

This proud ambition, in which the Foundation was par 
ticipaiing, has l>een virtually destroyed by the events of the 
last six months. The programme \ 'is primarily a programme 
of rural reconsl ruction and public health. It was rooted in 
promising (Miinese institutions like Nunkai University and the 
Natiiuial Agricultural Kesearrh Bureau, both in Nanking. It 
was promoting stmli(;s in subjects like animal husbandry 
and agrh'ulture; it. was 4'airying on broadly based field 
ex|>eriinenlations; and it was training men and women for 
administrative posts in rural and public, health work. 

Nankai University was comjdetely destroyed last .Tuly. 
The universities and institutions in Nanking, whore they are 
n«>t Uh) badly damaged, are serving to-day as army barracks. 
The fiehl units in iiuiss education and public health are so 
completely scattered that it is practically impossible to locate 
them. The work, the devotion, the resources, the strategic 
plans of Chinese leaders for a better (!?hina, have disappeared 
in an almost unprtK'edented cataclysm of violence. 

At the moment there is nothing further to report. The 
Foundation still niaintairis its office in Hhanghai. Whether 
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there will he an uppurt unity tu pick up the pioecH of this 
broken prograninie at. some later <hite, no one ean foretell. 

We express (nir j»enuine syinpnthy with (’hina 
whie.h tis far as industry and seienee are e.oneerned, 
is in very niueh same eondition . as India. We 
rejrret very mueh that the sineere attempts of 
the (Chinese leaders at a Kenaissance shouhl he so 
rudely disturbed by th«^ a«:«:ressive action of a 
neifjhbourinp; imperialist power. We ean only hope 
that out of her present strim^le will emerjie a new 
and reborn (Jhina which will aj^ain carry forward 
the torch of a higher civilization. It may not be 
out of the way to mention here that medieval (Miina 
p:ave to the w'orld the three i^reat discoveries which 
made modern Kurope f»:reat. These discoveries are: 
paper and printing machine, majjnetic compa.ss. 
and »:unpowder, but aias! China herself never ma<le 
any lar^escale use of these. The Academy Sinica, 
ami other Chinese ScMcntitic Institutions, which 
w'ere doinj* splendi<l scimitific work now' lie in 
ruin^f, as a result id’ the sanji:iiinary contlict 
and still we call the modern aj>e “ An en- 
lightened one!’’ Contrast w'ith this the work 
of Kiiblai Khan, }j:randson of Chen^hiz Khan, 
who compiered China in 12()r), ami instead of razinji: 
the monuments of previous t inn's to the ground to 
celebrate his victory, raised (^hina by his W'ise 
administration to a pilch of prosperity which it had 
not since wilnt\sse<l {ride jiajies of Marco Polo). 
Who were the J 4 ;reater barbarian, the nomad Moiiffol, 
or the enlightened modern nations who carry 
forwanl civilization with howitzers, poison j»:as, and 
aeroplane’s droppinj*- bombs, and in times of peace 
with taritt’ barriers and discriminating- lej^islations! 

Rockefeller’s Charities do not extend to India 

Almost every Kuroiiean natioji has been the 
recipient of Rockefeller Charities, even such ones as 


are pilinp: up armaments for offence and <lefenee, 
France for the University of Paris (The t^rateful 
French adorned J. 1). Rockfellcr Jun. with a liCjrion 
d’honnour), Cermany for the Physics Depart- 
ment of the Kaiser Wilhelm Institute; Kngland for 
her Medical Research Council, and Library of the 
University of (’ambridg:e. Italy has been left out 
— the Abyssinian venture {^ave her too bad a name. 
We have fyrave doubts whether the Spirit of the 
Donor looks with a]>])roval upon such larj^e emlow 
ments to countries which have* surplus enouj^h to 
manufacture armaments for the destruction of man- 
kiml. However, it is for the present administrators 
of the Foundation to satisfy their conscience. To us. 
The policy appears to illustrate, apart from anythiiif? 
else, the wellknown aflaf*e of “ Carrying*: coal to 
New castle.” The endownnents will be justified if 
the recipitmts are men who are carryiiif* on useful 
w’ork. but j)robably, owiny- to their view’s, may not 
be in favour with their resi)eclive (lovernments. 

In tin' lonj* and inipre.ssive list of the endow- 
ments \ye are sorry to note that “ India occurs 
uoirhcrc/* We may be permitted to observe in 
this connection that nej.jlect of India does 

not appear to be consistent w'ith the motto 
(d‘ the foundation ” to promote the irell-heing 
of mankind throughout the world, ** when onefifth 
of the human race — inheritors of the most ancient 
civilization of the w'orld — are left out altof^ether 
from the operation of the (treat (.’harity especially 
when considerable scientific investifralion is beiiif? 
carried on in this country under very discouraKinf? 
circumstances. So far as India is concerned, the 
* Rockefeller Foundation ^rave money for the con- 
struction of the All-India Institute of Hyfiiene at 
(’alcutta, and have fj:iven a number of foreij^n 
scholarships to Imlian j*raduales. But these tyrants 
are cpiite insif»nincant compared to tho.se given to 
much smaller countries. 
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Mount Kanobili Observatory 

\\v havr ncrixrd Iwu lumilurs j)f llu* Jhdletin of 
thr Abasliiinaiii Astropliysical ohsorvalory. Mount 
Kanobili, (borj^ia, r.S.S.H, of which K.K. Kharadso 
is iho (lircclor. 'I’hc olvscrvalory is siliialcd in 
Norih Latitude, 1-*J" fr)' Last Longitude from (irmiwirli, 
at a ln‘i^‘ld of ITjOU'" abovt* tin* sea h*vcl. It is a well 
known mountain resort in th<‘ Caiuasus, well known for 
its eliinatotlurapculif projxrtics. 'rhi‘ iinaii tempera- 
ture varies between - r/^(’ in January, to in 

July, tile maximum risinj;’ to Jl o'A’ in July, and the 
ininimiim goin^’ down to in .lanuary. 'Die 

eloudiness amounts to ol”', in tin* year, 'I’he number 
of absolutely jlear ni^hls is IH), and partially elear 
nights IS’J. 'I’he transpareiiey of the air is stated to 
be \SS on the Liekerin^^ scale. 'I’hese tigures are the 
averaj'is for .’^5 years. 'The siti* was ehoseii as the 
result of a seientitie expi'dition sent l>y the .Mos<‘ow 
Oovirnineiit in By the twentieth aJiniversary of^ 

the Oefober Itevolulion (UKi7), the oliservatory 
became ready for work. Jt eoniains at j)resent a Id-iiieli 
refraetor, a lit ineh re/hett>r, speelro helioseopi*, 
auxilliary mi'ehanisms, and a power house. The 
instrinneiits were all maimfaetured at the Leningrad 
Optical Institute. 'I’lie observatory is maintained by the 
(jovernment, and has five . seientitie workers, besides 
file director, and other staff. 

Within th.e. short period of its existenee the 
observatory ^las turned out a large amoilnt of aslropliysi- 
eal work, which is publisheil in the two numbers of 
bulletins. 'I'lie publication is in Georgian, l{ussian and 
Knglish, and obstraels are sometimes given in Englisli. 

'riiough compart'd to the Great American observator- 
ies, the Mount Kanobili Observatory has started with 
modest equipments, we hojn* that it will develop into a 
great institution and will have many year.s of useful 
work before it. 


Findings of the Bombay Advisory Committee on 
Education 

'I’lut lindings of the (kmimitlee ajipoinled to advise 
the Government of iioinbay on (he (juestioii of vocational 
training for hoys and girls in primary and secondary 
sehoohs which made, a survey of Ilur pre.seiiL position 
of ediii'alion in the Province can he suininari/t'd as 
follows: 

“Over two-thirds of the po})ubilion of the ])rovinee 
live on agriculture. Our ])riniary schools which jfW* to 
eater mostly for the children in the rural area (i.e. 
for children of agrieullurisls and artisans who form 
the main bulk of tlie population) fail to appt'al 
to an average villager. 'I’be ri*ason is not far to seek. 
'File village ebild is made to sit still for long [lerioils 
at a time in the sebool room. 'Fbe result of sevi'ral 
years’ sehooling of this kind often is that the c'liild 
grows into a weakling llial is unable to stand tin* sun 
anil the rain and is Urns not of much use for bard work 
ill the Helil. Wind little book- know ledge the child 
acquires dues not appeal to a vast majority of the 
villagers, who, Ih. ugh generally illiterate, possess a 
strong common si'iise. Hroiigbl up on books and nothing 
blit books, the village eliild looks down upon manual 
work. Conditions in urban areas are mueb tlie same.” 

What is needed is reorientation of ediiealional ideals. 
Kdiieation must be made thoroughly praeii(‘al, both in 
the primary as m'cII as secondary stages, with a view 
to hringiiig onr sehools into intimate toueh with llu*. 
life, needs and traditions of the people. 

Tliis Committee was called upon to consider two 
important Reports on Kdueatioii, whose authors give 
helpful suggestions as to how' education could be made 
more realistie and practical. Messrs. Abbott and Wood 
have shown how it is possible to provide diverse courses 
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t)Ti definite ])raetieal lines at the, seeondary stage. 'I'liis 
CoiTiinittee have duly eonsidered the proposals of these 
two siMH-iulists while making reeomineiidations for 
tliversified eourses at the seeondary stage. The Zakir 
Hussain Coriunittee i)n*sent a eoinprehensive selume of 
primary ediieation through suilahle form of produetive 
work. 

After eareful eoiisideratioii, the Commillet* eome 
to the eonehision that the prineiple of 'ediieating 
ehildn ‘11 through purposeful ereative activities leatiing 
on to produetive work’ is sound; its adoption is best 
ealeiilated to remedy the main weaknesses obtaining in 
the present sysU in of ediieation. 

'rile (’ommittee stress the fact that education to day 
suirers from an excessive amount of hook work, 'fhe 
child sits eoupisl up in tin* <‘lass room from day to day 
and from year to year, conning his hooks and filling his 
notebooks, n-ading, writing, reciting, listening tt) the 
monotonous drone of the teaelier’s voice, and having 
his head eramnied witli as many scraps of knowledge as 
possihfe. Instruction within the class room is altogether 
divorced from the world without, and the child remains 
out of touch with the practical realili(‘s of life, the 
shadows of whi«*h he so assidimusly or listh’ssly pursues 
in his hooks, 'riie dull monotony of ilesk work seldom 
roust's the living interest or the intellectual t'uriosiiy 
of the child. Sedentary work, etmlinued over a long 
periotl of time, has a disastnuis eH’eet on his physitpie, 
and passive ahsor))tion of knowledge, neetling little 
active elfort on his t)arl, kills all tiriginality ami 
sjumtaiieity and erijiples him, mind ami stud, 

“'ro remedy this slate of affairs, the Zakir Hussain 
t'ommillee’s rt'eommendalion is that some “ H.asie craft ” 
he selected around wliieh all sehoed work eouhl he 
centred. This would he. possible to some extent with 
“ tTafts ” that are really “ basic,” hmad and funda- 
mentalj ” rich in educational possibilities ” and touching 
tht^ life of the child and tlic community at all points. 

” We are of opinion that among others the f<dlow'- 
ing should be chosen as basic crafts in the reorganized 
primary schools: — 

h’ara/ and Urlmn, 

(J) Agrieulture inehiding subsidiary occu- 
pations- 'Rural Area. 

(2) Fruit and Vegetable Oardtaiiil|f.*“^' 


(;i) Spinning and Weaving. 

(I-) Wood-Work. 

(i5) Clay 'Work. 

(<i) Home (-raft. 

” We art' of opinion tliat at the primary stage not 
more than half the school-day should ordiuariiv he 
devoted to formal instruction in the class room.” 

'['he Coiimiiltt'c iiiakt* nuim'rous other reeouuiiemia- 
litms regarding primary and seeoijdary edmation ami 
allied mailers. Thest; may he briefly suinmarised as 
follows: — 

'I'lu* Cimiiiittei* consider that Central .Schools should 
essentially he .seho()ls of general education. 'I'hey 
sht)u1d he lahi'lled neither vocational nor pre vocational . 

'['he articles that are produt'ed by School Children 
umler the m‘W Sclumie of education slmuld have as far 
as posstltir usea(^le aml/or marketable value. 

In view of the fact that Himiustliani is fast l)eeom- 
ing the national languagt' of India, it is de.sirai)le tiial 
people in the mm Himiustliani Provinces should ha\e a 
working know b ilge of every day spoken Hindusthani. 
Suitable pro\ision should be made for llu* leaeliiiig of 
Ifimluslhani in the ujiper primary standards. 

Spi*i*ial impetus sliould he given to the spread of 
ediieation aimmg girls ami that in every scheme of 
eompulsorv eduealion preference sliould hi* given to 
girls. 

In view of the present seliools being examination- 
rMldeii, external exaininalioiis should he abolished. 
Heads of Schools should hold their own examinations 
and make promotions after t.iking into aeeoimt the 
record of the pupil's altemianee, work in the class- 
room, farm and workshoj) and in general extra school 
activities, as also his perfonuanee in school examinations. 

Provision should he made at suitable centres for 
eontinualion eourses for the lienefit. of etiildreii who 
may leave school before completing the full primary 
course. • 

t 

Early provision should he made for more training 
institutions ahd for an increase in the number of places 
in the existing women’s training institutions with a view 
to securing more trained women teachers for lower 
classes of primary schools. 

for the siieeess of the scheme of Hasie Eduealion, 
it is essential that provision for a four years' normal 
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course (on a par wilh the Senmdary Sc’liool C^lurs^•) 
for tile Irainirif' of tcarlicrs of basic scliools shoiilrl be 
made and (bat at least one* such normal school should 
be maintained for eacii district. 

Special trainin|( institutions for the training of 
teachers of Central Schools and Supervisors shcuild be 
organised in all Ktlucational Divisions and arrange- 
ments should be made in Ihese institutions for vacation 
or refresher courses for teeahers already in service and 
also for the systematic use of the (’incma. Radio, 
Mu.seums, etc.^ as detinite aids to work in schools. 

Supervisors of Primary Schools should be specially 
trained for their nork and that each such supervisor 
should ordinarily be in charge of about 50-d() schools 
with head<piarters near about the centre of his Iw'at. 

Secondary Education 

As regards the jiroblem of Secondary Kducation 
the Commitl«‘c suggest that the Secondary School (‘ourse 
should bt“gin at the end of the seven years’ course of 
J’rimary Kducation. 

Managcimuits of High Schools wishing to maintain 
Standards V to VII of the Primary CVmrse .should be 
encouraged to maintain <'lasses for the full seven years’ 
primary course. 

The duration of the Secondary School Course should 
be four years, the Standards being numbered VIII, IX, 
X, XI ill continuation of the Primary Staiulards I — Vf I. 

It i.s proposetl that the Secondary School Course 
should be divided into two groups:- (I) fieneral; ami 
(2) Science. 

'riie four years' course should be divided into two 
.stages: (1) Stamlards VIII and IX; and 
(2) Standards X and XI. 

For standards 'VI 1 1 and IX, the cour.se should be 
eoninion to all, wilh the exception of practical work. 

Further a special committee should be constituted 
to draw up detailed syllabuses. ^ 

To start with, teachers of requisite qualifications 
for Vocational work should be selected so far as iHis- 
.sible from among teachers who have worked or are 
working in Vocational Jii.stilutions of good standing 
and established reputation, in con.sultation with a Board 
of experts. 

104 


In Secondary Schools the mother-tongue should be 
the medium of instruction in all subjects except English 
and Hindiisthani. 

The* Committee* think that English should not 
ordinarily be introducc'd before the first year of the 
Secondary School (knirse, /.e., before the comineneenient 
of the work of Standard VIII. If in any locality, there 
is an ellcctive demand for the teac'hing of English in 
the higher primary stage and if thoroughly satisfactory 
arrangc'inenls by the ajipointinent of a qualified teacher 
or teachers for instructiem could be made, instruction in 
the language may be permitted as an optional subject 
from that stage w'ithout any financial obligations on 
(Jovcrnimml. 

The aim of leaching English .should be es.sentially 
praclic*al. Since the whole system of Secondary Edu- 
cation is examination ridden, the Commiltc'c rec*onimend 
that with a view to removing the tyranny of the 
Matric'ulation Examination, Heads of Secondary Schools 
should he ))crinilt(*d to hold their own examinations and 
issue Se<‘<indary School l4(‘aving (’crlificates on the 
basis of full four years’ rcct»rd of ])upil^’ work in the 
class-room, on the ])lay-li(*ld, in the workshop, * in the 
.s<icial and general acliviti<‘S of the school, as ail.so hi.s 
performance in the school examinations. 

The University be moved to have the present 
Matriculation Examination replaced by special tests or 
examinations for intrance to (’cdlcgcs afiiliated to the 
University wilh a view to securing right type of students 
for University courses, none but those holding the 
rc<juisilc Secondary School Leaving Uerlificates lieing 
considered eligible for admission to the entrance tests 
of U«) I leges. 

Till' such time as the University decides to aboli.sh 
the Matriculation Examination, it should be moved to 
lake steps to improve the Matriculation Examination 
by providing alternative cour.ses of studies and by 
modernising the Examination generally. 

English-teaehing Schools that are permitted to 
teach English from the initial .stage (a.s the mother- 
tongue of the pupil is not one of the recognized 
languages of the Provinci*) may continue to do so as at 
pre.sent provided that the schools arrange for regular 
in.struetion in one of the recognised laiiguage.s of the 
Province and/or in Hindiisthani. 

The Department of Education should arrange for 
the periodical in.spection of Vocational work in Secondary 
Schools in consultation with a Board of Experts. 
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General 

Till* Coniniittee rffoinimTid tliat tlu* i*iirricula 
SHiu'lionfil liy Gtnrrnnunt should ho rrjrardod ns 
standard in whicli allrrations or rnodifirations not in- 
1 ‘onsistrnt with tiu; principles and spirit of tin* sane 
tioned Course may he made to suit hical or special 
conditions after intimation in writiiifi; to the I)e()artiuent 
of Kdiication before the coinnumcrment (»f the school 
year. 

An Advisory Hoard of Kdiu'ation composed of 
official experts in the diUVrcnt branches of education and 
non-officials eininenl in educational, vocational, business, 
or social activities, sluudd be constituted. Its function 
should be:- - 

(1) 't’o advise (lovcriuncut on matters of edu 
cational jjolicy aiul practice. 

(‘J) To collect information about c'dueatijuial 
activiti<‘S and experiments in other parts 
of India as also in foreign countries. 

'I’o issue bulletins disscininatinpt modern ideas 
in education. 

( 1«) 'I’o su|i;^est ways and means for seeurini*; 
the eo-o])eralion of Stat(‘ utility servi<*es as 
also of commercial and industrial firms, 
])arlicularly in the matter of prc-vocational 
training. 

(5) '!’<) su^fi:esl arranf^enicnts fen* vocational 
jruidance to pupils in Secondary Schools. 

'riic Advisory Hoard should appoint sub fommittees 
for (1) education ami (2) j)rc vocational Iraiii- 

intif with ])owcr.s to co-opt cx])erts. 

'riie C’oinmitlcc are convinct'd that for the sm-eess 
of the new scheme it is essential that a S])cc*ial Public- 
ation Hureau should be constituted for the preparatiem 
of books and appliances for the use of teachers as also 
for village libraries, school children and literate adults. 

'Pile emoluments of teachers in primary and 
secondary schools should be in aeeordaiiee with the 
standard scales of pay that may be laid down for 
other public servahts of similar allaiiimcnts and 
responsibilities. 

I’be scale of grants to aided schools should be 
revised to enable them to employ (|ualified teachers on 
adequate scales of pay with reasonable fixity of tenure 


and provision for oh} age aiul also to enable theiii to 
meet the extra cost involved by the |)rovisiou of practical 
work in primary and .secondary schools. 

The CommittiM- stress the need id' librarii s spei'ially 
meant f<»r the bi*nefil i>f childrtm who cannot eontiniu* 
their school course beyond Standard IV^ and suggest 
that (iovi'rnmenl should publish paniphh'ts giving in- 
formatiiin about eartsTs for pupils and also about the 
preliminary cihuatiini iiee-ileil for such careers. 

Parl-linic ilasses for continual ion or vocational 
isliieation of thos<‘ who (‘annot avail themselves of edu- 
cation in day or fuil-tiiiK* schools shiuihl la* organised 
as snggi‘sted in I In* ,M)bolt-\Voi»d Hepi>rt, wlu n'ver 
there is a demand for them. 

In \iew of the fact that this (.'onmiittcc has put 
forwani a Scheini* of Primary and Sci-ondary Kducation 
with jbslantial practical inslruclio-n. it is i sscntial to 
provide an a<hi[uate number of spci'ialisi d vocational, 
industrial. Iraile and technii'al institutions. (jovi‘rnmcnt 
should tak(‘ st(‘ps fi)r the establishment of such institu- 
tions. 

Transitional Arrangements 

T!ie Commitltu' suggest measures for transitional 
arrangemerds aiul ))ro|)«)se that a Spetual Officer not 
lower in rank than a Divisional Kducational Inspector 
be appointed immediately to organise all work in connec- 
tion with the initiation and devt'lopmimt of the scheme 
of Hasic Kducation, that, he should act in consultalicMi 
\^ilh a small .Vdvi.sory C'ommitlee specially constituted 
for the purpose ami that he be gi\en the h(*lp of ncc<‘S- 
jsary assistants. 

(.’oinpaet anas providing necessary faeiliti(‘S be 
seleelid in taeh district to try tin- experiment of " Hasic 
Kduention”. So far as possible, all K(‘bools in such 
areas should be transformed into schools of the new 
type, the full Primary Schools within the areas being 
organised as (’entral Schools, /.e., •schools leaching the 
full seven years’ ^ basic course with arrangements foj* 
instrucHon in two or more productive crafts? 

'fhe ab«ve experiment be tried in Ilur first in.stance 
during that if the n'sults are assuring enough 

ti» .scope of the experiment be exlemied during 
lliat the position be reviewed fully before the end of 
li).*JP-10 and that in the light of ex})erieiiec gained, 
arrangi'meiils for the eomplete reorganisation of Primary 
Kdueatioii be made within five years. 
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'I'lu' ConiinilttM* arc foiivinccd that for llic siu-orss 
«)f llic Sflit'im* Hasir Kdiication it is osst‘iilial that 
iinincdiaif arraiii^tiiK-nls for llu- s|H‘(‘ial Irainiiifi; of 
select trained teachers preferably with apliludti for 
prodiietivt* or inaiuial work of sofiie ki?id sluadd 
made separately f«>r each Kdiieationai Division. 'I'he 
einerf!;«'iiey eourso of training- at the start should he of 
about six months and tile instruction should iiudiuh* 
among other things - 

( I ) 'r raining in at least two basic c rafts. 

(2) Formulation and working of simple* projects 
and seliemes of correlated studies. 

(.*{) Inenleation of idealogy of education through 
productive* work, me thexl of learning 

by eloing, re lating education to actual life, 
scope* of initiative*, seiise* of seieial respon- 
sibility, spirit of soe ial se*rvie*e* for natiemal 
e*o ot)e*rative‘ community. 

(t) A Spc'cial ('oiirse* in Physieal Training, 
Drawing and Afusie*. 

(5) A short e*oursc in Physioleigy, Hygfeiic, Sani- 
tation, Diefeties, Soeial stuelics and 
Hinelusthani. 

(<>) 're*ae*hi.ng of at least le*ssons in the 
practising school uneie r jiroper supervision. 

The se training scheiols simuld be resielential institii 
lions wlie*rc the individual teaehe*rs under training have 
opportunities ol ree*e‘i\’i.ng training to live* a \ igen*enis 
seicial life* in an almosplu*re of pe*rfeet e*o-e)peratieni. 

finally it is suggested that the sujicrvisors for the 
exjie'rime’iital schools shoulel be se*le*e*t men and wennen 
who sliould be specially trained to e*nabl<* them to 
supervise* and guiele the* weirk in the reorganise-d schools 
in the'ir charge. 

1 85 1 Exhibition Scholarships 

It is well known that India has been sadly 
iu*glected in her claims fe>r the awaril of seheilarsbips 
to her dese rving sons. We* have* several times ee»m- 
mc'iiteel on this in these e*<dumns, and the matter lias 
also reieive*d e*onside rablc atte*rition from ejfhcr soure*es. 
Ile'cently the Registrar of the laiekiiow (diversity 
referre*el to it in a le tter addressee! to the Secretary to 
the Government of Inelia, Department of Fduealiem, 
in which he asked him t*' repn*se*nt to the St*cretarv of 
State for India, on belrtlf of the Indian l.'.nivcrsities, 
that the funds at the elispeisal of the (\)mmis.sioTu*rs 


feir the Kxhibitiein of 1851, be in future allotted more 
eepiitably to India, in promoting the knowledge of 
science and art anel their applicaliems in prexiuelivc 
industry, in e*xte*nsion of the*ir ae*eeptcel iiolicy a])]die?d 
to otln*r parts of the* Kmpire*. 

'I’hc lctte*r goes on to say 

It is imelersteuiel that after winding up the* affairs 
e»f the (ire*at Kxhibiliem of 1851, the* (*ommissione*rs 
we re* le*ft with surplus funds from whie*h a gre*at e*elue*a 
tiemal centre* has been built up at South Kensington, 
'riic (\)mmissione*rs still peissess an estate e>f the value 
eif £500 ,()()() anel an available* ine*e>me* of over £20,000 
j)e*r annum. 

“On an a\(rage* lhe*y have awareled about 17 
scholarships annually, each sclmlarship being of the* 
value* of £150/- p.a. 'I'he [ 'nive‘rsitie*s of (ireat Rritain, 
Ganaela, Australia, \e*w Ze*alanel anel Semlh Africa we*re* 
invite*<l to rccemime'iid canelielatcs for these scholarships, 
but Indian rnive*rsitie*s we re* left out of (*onsiilcration. 

“ Sine*e* 1022 the ('e>mmissione*rs have* awarde'el 5 
senior studentships of the value of £150-500 eaeh ]).a. 
fe»r which the* Rritish Universities anel e'diuational insti 
tutieins are invitee! to make* reconimenelations. 'rhe*n* 
are 8 Denninion scheilarships of the value of ,£280-800 
p.a. for whie*h the Universities in the Dominiems are 
invited te» make* re*e*e)mmenelaliems. b’uriher, lhr«*e* 
scholarships arc alloteel tei Australia, two tei C’anada, 
one* tel South iVfrii*a anel enn* te) the Irish Free* Slate 
(.siiu*e 1028). From all lhe*se privile‘ge*s Inelia was 
e*xe*ludeel. 

“ Will you be* so gooil as to urge: upem the* Uom- 
missioners the de*sirability and necessity e>f fair tre'at- 
menl to Indian IJniversties, oi the grounel that the* 
eontributfon of India leiwards the funds of the Fxhi 
bitioii was very uibstanlial inde*e<l, as the* ae*(*e)unts of 
the Fjxhibition will discle)se*.'rhc (Commissioners in the'ir 
0th rej)ort in 1085 stale* that " it is jireibabh' that any 
adelitional fnnels plae*e*d at our disposal eoulel more* 
advantagcenisly be* applied in extending the se*ope of the*, 
overseas scheme lo include the* more* ren'ciitly dcvelopeel 
countries eif the* e*m])ire, and in particular Inelia, whe*re 
the growth of University (*due*ation, within re*t*ent years, 
has Im'cii most rapiil. Kve'ii the Ue'.rnmi.ssione'rs aehiiil 
that Inelia has been ne*gle*e*te*el. It is fe»r us to ])ress for 
equitable treatment be ing e xte iideef to capable researe*h 
workers from India. 

“ His Maj<*sty s (government have recently released 
the (aimmissioners fremi an obligation of £()5,0()0 to- 
wards the cost, of the Scieni<*e Aluseum, the interest on 


106 


SCIENCE A 
CULTURE 



NOTES AND NEWS 


this Slim alone amounts to £2,000 p.a. 'I'liis ainount 
will eovcr tlir mst of two seolarsliips of the value of 
£250-1**00 p.a., tenable for two to lliree years. Reeeiillv 
one sueli seholarsliip has been oll'ered t«) India siiiee 
].o:{7. This is entirtdy inadeijuale from the point of 
view of our eontributions to the funds »)f the K.\hibition, 
as also fniin the point of view of Lnniiinerable r»-seareh 
workers, for whom additional faeilities abroad will be 
^[reatly benetieial, and whose, eoiitribution to tlu*. national 
wealth of India is expt'eted to be of great value. 

'I’he letter elearly stativs tin* faets leading to the 
establislimtrit of tlu‘ seholar.shij)s (also vide Sr. & ('ri.., 
/, 480 82, lJ).‘Pi), and makes a strong ease for tin* need 
of an eipiitable award of Exhibition seholar.shi])s to 
deserving Indians, and justiee being done to this 
eoiintry. 

Hydro-Electricity in Hyderabad Slates 

Of tin* ])iM>gressive Indian States though Hy<leraba<l 
(I)eec’an) <>eeu|)ies a very high jdnee, it has not j)aid 
allentF*)n to tin* possibilities of power (h vehipmeiit to 
to the extent as that of Mysore. Now the State has 
investigated its hydro eleetrie possibilities and the extent 
of eleetrie power that enn be <leveh>ped from the two 
rivers namely the (iodavari and the Kistna, which How 
through the state has been aseertained to be alxnit 
I to.OOO K.W. eontiinious and there are possibilities of 
generating another 7l),()()() K.U"., from their tributaries, 
'riiree jirojeels have been |)ut forward but the i«n* of 
immediate importaiiec* is the eonstruetion of a joint 
n‘servoir at Malla|)urain across the 'rungalihadra river 
which would be i*apable of developing l'2,lj()0 H.l*. 

'rin* power generated would serve a nitrogen fixation 
plant, metal industries and rural eleetrillealion. 

A (‘ompreheiisive sc*heme has been worked out in 
which hydro eleetrie and irrigation projects are combin- 
ed and the. state would have a eoinph te grid system, 
'riu* total cost of all the pro j eels for the development 
of the power possibilities would be about i)5 erores 
and the ea])ilal expenditure would be spread over half 
a e(*nlury and the sehenii* aiilieipates an estimated 
average return of about 8%. 

Visit of Sir I.eonard de Woolley to India 

A press communique from Simla says that Sir 
Eeonard de Woolley, the eminent Hritisli archaeologist 


has been invited by the (ioverninc'iit of India to visit 
India in October and give the benefit of his experience 
in the work of archaeological <‘xeavatiojis to the 
Oovenimenl (»f India. 'I’he ('ommnniqitr says: 

Extensive. (‘Xeavalioiis, carried cuit by the 
Arehaeologleal Survey of India at Moheiijodaro. 
tiara})pa and other places, have revc‘aled the existence 
in these rt*gions of a widespread aneient ei\ili/alion 
similar in many respects to the Siimt'rian eivili/.atioii 
of the Near East with which it had vstablishe.*d eontaets. 
In oreler to })rovide for fruitful (‘o ope rat ion in this 
particular tielil of exploration belwe*en the archaeo- 
logists in India and the arehaeologists working in the 
\e*ar East, it appe*are‘d desirable to the (feivernmeiit 
of India that the Arehaeologie-al Survey of India should 
have the benefit of the services of some eminent 
are‘baeo1ogist who had w'orke‘d on the Sumerian 
exploration in Iraej and other countries in the Xear 
East. 'riiey Imve, accordingly, invited Sir Iconard 
Woolh'v to spend the next winter in India. 

“ Sir Leonard, who has accepted the invitation, will 
arrive in •India by the* end of Oe'toher and stay in the 
country until the middle of .lanuary. During this 
perioil he will visit .Moheiijodaro and Ilarappa. 
('haiihuilaro and Amri, 'I’axila and Sarnath, Nalaiida and 
Paharpur and other ee‘ntres of are-haeologieal activity 
in Xorthe ri* and Southern India, 'riiis will enable the 
offieers of the Are'hae'ologieal Survey of India to 
exehange vie'ws with him as re*gards the teehnique* of 
e'xploration. Aelvanlage will alsei be* take*n eif Sir 
l*e*onarers visit to utilize his vast e'xperienee* of e‘xpli)ra- 
tieiii for the ])urpose of sugge sting sites which pronii.se 
the* best results frenn inte nsive e‘xploral iem. In a 
e’ounlry eif the* size anil arehaeeilogie'al wealth of India, 
se-Ieetive expleiration is essential to elerive the maximum 
be*netit from the* limited funds that are lik<*ly to Ik’ 
available for expe*neliture of this kind. 

Sir 1,. (h* We)olle*y is be*st know’ii as the exeavateir 
of I’r of the ('hahlees, the* e*ity fvom whie*h ae*e‘ording 
lo the llibh*. (Gi'iiesis) Abraham went away to the 
deserts w'eslw'ards to esi*ape* from the cult of •polytheism. 
Ree*ently many of t.he stories re‘e*orele‘d in the Bible an* 
finding e*orriIl)oration as a result of excavations carried 
out ill the* Near East, but probably no exeavalieni of 
recent years has Wen more striking in its results than 
that of I Jr by Woolhty. 'This place, is now a railway 
station on the Busrah- Baghdad railway, about four 
hours' raihvay journey from Busrah, and is marki*d 
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b}" a large mound. Kxcavalioiis were i-arrietl oul pn- 
viou.sly, and tlu.se showed lhal I'r was a nourishing 
Sumerian eily from nearly .*<000 K.C, l(» ahoul 2000 11. ( , 
and at limes elaime<l hegemony over all U>e eilies of 
Sumer. Though now ahoul lOO miles from I he sea- 
eoAsl, it was, in Hie days of its prosperity, a seaport. 
Its deeliiie was due to the rise of llaliN Ion ahoul 2000 
ll.C. as the ruling ejty of Mesopotamia. 

Sir L. de W'ooley s i‘\ea\ alions which were carried 
out hetweeii l!)2.‘<, and 10.‘<0, ;ind are deseriheil 
in a popular way in L'r of thr CJialdrrs has 
brought lo light layers hehmgiiig to the limes 
of the earliest .Mesopotamian Kings .Mes anni- 
pa ( 1 / 1 , as well as the funerary deposits in the tomb of 
(^U(‘en Shuhad. Hut the most startling of his work 
seems to he that which is supjtosed to eontirm tln^ story 
of Noah's deluge. Hy sinking a xerlietil shaft, he eame 
at a depth of K) feet lo /i layer which was not virgin 
soil, hut simply a bed of clay about S feel in thiekness. 
Driving the shaft still furtln r, he found remains of 
human hahit/ilion in I he lower layers up to a great depth. 
It is supposed that the clay deposit was the result of a 
great river flood which overwhelmed the city, and laid 
it over with sill lo a depth of S to lOft. 'I’he ne.xt 
dwellers simply built over the old city site. 

Visitors to I’r are also |)ointed lo a siijiposed 
residence of Abraham, who if he was a historical person- 
/ige, might have been Wa/ir to a Sumerian King. There 
is also the impressive /iggnrat due to the Suimrian 
king Ur Nammee (2K)0 H.C.) • 

Me hope that Sir U. de M'o(dh*y.s visit to India 
W'ill b(‘ truitful, and we may iinite the attention tif the 
public to an editorial article in Scikni k .x.nu (’ri.TriiF. 
of .lannary lU.'td about the ideals of archaeological 
research, and about the vast work lying before Indian 
archa('(dogists. It is also necessary that young Indian 
archaeologists should be sent aliroad, and be allowed, 
by mutual understanriiug to }jarlicipale in the ( xeavalion 
work done in Kgypt, Syria, ralestim;. Iri:k, Persia and 
Crete. I hVs will widen Ibeir angle of vision, and eii 
able Ibem to learn tint latest t('elnii(|ues of excavation, 
observation and ])n‘servalion of antiijuitiest 

Duration of the life of Fossil Man 

It is usual to say that the longevity of man is 
constantly increasing with the hettenneiit of the eondi- 


tion.s of life, with abundance of nutrition, with the 
progress of hygiene, medicine and surgery. In France 
the mean duration of life was .*<H years about 1811.5, but 
it now exceed SI years. \Vhat was tlie condition in 
ancient and pre historic limes 

M. Vallois has collecttal all the relevant data re- 
garding fossil man which he has presented to the lOtii 
International Congress of Pre-historic Science held at 
Oslo, and he is going to publish a fuller aeeounl in 
the .lournal, ‘L* Anihropoloffif \ 

Hy (‘xamiiiing the degree of atlaehmeiil of the 
long hone to the skeleton or by noting the st/ige of 
eruption of the teeth it is possible to determine within 
a year or two the .age of the infant or the adolescent; 
amongst adults the estimation is less preeise because 
it de])ends upon the degree of the use of the teeth 
and above all upon the degree of attachment of the 
hone to the vault* of the cranium. Holh apjxar lo he 
more premature' amongst fossil men than amongst the 
modern. 

.M. Vallois has cxamini'd from diverse point of 
view 187 subjects of which 20 belong to the Neander- 
thal race, 102 to the upper-paleolilliic, and 05 to the 
mesolilhie age. For the neolithic age there were not 
Mitfieienl data hut there were 271) observalicns by 
Fran/. ;nid Winkb'r and 1 H by Spiegelberz and Pearson 
iipem tin* Kgypti/in.s of Homan liim s. 


All tlies<‘ facts have been collected and pul logetber 
!>v M. Vallois williiii Hu* following table. 
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40 

15 
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0 

Upper paleolithic. 

24.3 

9.8 

53.9 

11.8 

0 

.Mesolithic 

30.8 

6.2 

58.5 

3 

1.5 

Hron/.e ugc 

7,9 

17.2 

39.9 

28.6 

7.3 

Kgyplian of Konian 
Times. 

17 

17 

39.7 

16.3 

13.4 

Austria 1829 

50.7 

3.3 

12.2 

12.8 

21 

Austria 1927 

13.4 

2.7 

11.9 

22.6 

47.4 

Prance 18%-I905 

25.3 

2.6 

11.5 

17.3 

43.3 


The diserepanev relative to ebildren appears to 
be due to the fact that they were* often buried outside 
the burial ground. 


in spile of that, the table shows clearly that the 
duration of human life has been increasing eonstaiilly. 
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Old men were unknown till ines(»litltic times begin to 
eoiint from the age of JlroTi/e, but it is really during the 
last eeiitury that their proportion became considerable. 

M. Vallois eoneludes. eoidrarv to what Mt tehiiikoir 
thinks and what many i>f the Inologisls writ<‘, that it is 
probable that the premalun* mortality which we have 
verified amongst our ancestors is the one which corre- 
sponds to the normal .state of man. The length of lib* 
observed in our day may be regarded as a secondarv 
plunuMiumon due to liie \ci*y new eomlilions of life 
created by civilization. Thanks to these (‘onditioiis the 
modern man can live up to a period wlicrc tlie eiifceble- 
ment of his idwsical f^^rces ami the reduction of his 
aetiviiy wiP have reiuieretl him incapable of living within 
a primitive .s<ieiety {Im Xaturc, b'eb. la, Itt.'tS). 

Crisis clue to Overpopulation in Poland and its 
Economic Condition 

Under tlu‘ liih*; * the drama of an over])o))ulated 
eountVy,’ M. Delaniuplan tries to show the great eiVort 
made hy Poland in eours<* of the last 20 y<ars for 
shooting up to tin* level of a gn at modern nation. 'I'ln* 
creation of the port of (idyiiia (at present the lirst port 
of the Ilallie Sea), the eonslnielion of 2,000 K.m. of 
rail road, 2,000 K.m. of roadway, show it ahimdanlly. 
lint Poland already with o I millions of inhahitaiils is 
going to increase its ])opu1ation each year hy 100,000. 
'I’his population is <i0' , rural, and very dense for a 
l<rritory having an area of .'fSSJiOO K.in. sejuare. If 
one admits that for 100 ln*etares (2f7 tirn s) of eultivi 
able land, there should he a maximuMi of .‘10 agricultural 
workers, we find that this figure rea<*hes in Poland 
the value nearly 50 (exact figure is tS). The figures in 
other countries are a.s follows; - 


France, . . . . 2H; 

Helgium, . . . . . . .'i;i ; 

Holland, . . 27 ; 

(ierinany, . . . . . . .‘10; 

Italy, ..It; 

Denmark, ,.15; 

(India, 52?). 


Xow eon.sideriiig the fact that there are 20 millions 
of peasants in Poland we find that if Polish jieasants 
were, to live up to the standards of other Knropenn 
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(SHintrie.s, 10 niilions of tlie lhe.se individuals should 
have, stmie other oeeiipatiori th.an agriculture. In Poland 
the salary of the agricultural workers varies from 35- 
120 francs per week (Its. 2^ b> Rs. H). Hut this salary 
is only on paper; to find out the actual buying power 
this salary ought to he divided nearly by half. It is 
Llierebire not strange that a Polish eilizen eonsumes 8 
times mon* potato than a British citizen, but 5 libies 
less sugar. \Vi* have very often remarked that Hie 
industry of a nation de])erids on Hie prosperity of its 
agrieullure, Hiereb>ri* we are not surjirised to find that 
lliere is an underprodiietion in tin* Polish faetorie.s, 
wliieli is be<M;miiig more and more aeeeiitnated (In 1020 
tlh're were ‘St million factory workiTS,' in lO.'lO it lias 
fallen down to '() millions; tin* number of working hours 
has deereasetl from V(i billion hours to T 12 billion hours, 
'file number of unemployed has lU'arly cpiadrupled 
within the same period and the general iiiilex of salary 
lias fallen fmm^lOO to 5.3 in 10.‘Ri. In order to improve 
Hit'st* conditions (‘(rtaiii iiotabh's in Poland advocate 
that the frontier should be exleiuled at the expeii.se of 
C'zeeoslovakia and Russia (frontier of 1772). 'fliis 
is a ineMaee for Hu* Ukraine, but such aii iilea find 
happily Ncry few partisans. 'I'he Warsaw (iovermneiit 
wants to organize emigration on the other side of Hie 
.\tlantii* anti the project is before Hie I^eague of 
Nations. Bill all Hu* projects liavt* so far been tlieoreli- 
eal, praelieally om* does not see how Poland where the 
misery aiimng Hie laluiuring elasst's has been very in- 
tense can find out remetly for the eonsetpieiua s of over- 
birth. We have very often eommentetl liow overpo]iula- 
Hon has caused (in course of historical times vast 
migration of people from the over populated ami 
relatively poor etiiinlries to Hie territories of other 
natidiis. If Polanil suffers from a rale t)f inert‘a.se in 
the nuitdu-r of inindiitants whieli is the hight*st in 
Kurope. I'ranee sulfers from the eoiitinueti crisis of 
under birth, because, aert)rding to the eensiis of 1938, 
Hit* total {Population is only 12 millions of wliieh 3 
millions are foreigiurs settled in Prance,. 

- La Science ct la Fie 
Travancore Scheme for Conservation of Ancient 
Monuments 

As a sle{) ill Hie systematic conservation of ancient 
monuments in Travancore, a survey by the State 
Arelia»ologi<al dejparliiK'iit of inoTiiiinent.s having a 
historical, arelueologieal or artistii* interest in the Slate 
is now in jirogre.ss. 'Phe result of this survey, .so far 
available, show that among the most ancient of these 
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imuiiiiiicnls aiT Hindu ttin]»Irs, soim- of h datr as 
far l)a<‘lv as the SlIi i*ctihiry A.I). A passing';' pliasr <»f 
Pallava intiiu'iirr is oviiknl from soim* of Hum, ns is 
s}u»wii ])y H)r rh)sr rt*soml)I;im*os of Ihr <avf fompli s ;il 
Kaviyur and 'ririinandikara to Pallava work t)ulsidr the 
Stale. Speeiimns of l»oHi early and later Chola arelii- 
teetiire, as well as of Hie VN jayaiia^ar |>eriod, are also 
lo lie foniul, wliilt' Hie Kerala style, wliieli is more 
eoinmon. is distin^^iiis’lual by ;;abled roofs, wood t-arvin^s 
and abseiiei* of spires. Hesidi-s, speeimeii, of vimanas, 
(fopurams and mandapams^ ebaraeteristie of the early 
('liola, lat< r ( ImJa and \"i jayanat'ar periods respeelively 
are found in a good stal(‘ of jireserval i<m. and a study 
<d‘ their areliiteeliire is itigaging the attention of Hu 
Arelueologieal dejiartmeiit. 

'riie (iovermoeiil of Travaneore liave, in ibis eon- 
iK xion take n ste ps feir the* iire se rvalion^ of siieh of Hu 
aneienl rest benises {vazh'nimlmlams) as have an arlislie 
arebile'etnral eir bisle)rieal imi)e>rlanee‘, aiiel have sane 
tioneal an annual grant fen* Hu* piir])e»se*. 'I’bere* an 
e)ve*r lli.) siie-b r«*sl lumse-s, in the* Stale, seime* l)f wbiel 
have: einiame iite el anel se niplureel pillars of great artist ie 
exerlleiiee*. A fe w of lliem date fnmi the* lOlb ee-ntiiry 
A.I)., as is simwn from Hie evielenea* of iiise riptieiiis. 

Triennial Review of Irrigation in India 

'I'be- Tnvnn'uil Hcrif'ic of ! rntjalion in India feir 
wbieb lias rece ntly lue n re le*ase(l for piibliea' 
tiem is a belpfiil guide to kimw wbat the state of 
irrigaliein in liulia is at pre*seiit, anel wbat selunies 
relating- le» it have* mate riali/ael. 

With a steaely inerease- in yiebl anel aereage en>ps 
worth eiver Ks 100 ereiri-.s were raised freiin areas reee*iv- 
ing Slate irrigatiem aleeiie during the ye*ar 
I'nim abe)iil 10^ milliem aere s in I STS 70, the area 
annually irrigaleel by Stale weirks alone has now risen 
te> aliemt ;tl milliem aice-s -ne arly ^lli of the total e*ulli- 
vate-d area in Hritisb Jndia. 

• 

1 be' lot*d e-apital end lay, direct eir indireet, on irri- 
galiem am! navigatiem works amounte'd, at the end of 
10.‘t5-.‘l(l, lo oveT Its l,5;t e ron s, Hu* gre)ss *re*ve*niJe for 
till' ye‘ar tei abend Us 1 !• erores and the working expenses 
to al>oid Us r, ereire's, thus yiebling a net return t»n eapi- 
tal of abenit /i’T ])e-r eenl. 

1 here arc near aluiid .‘tOO irrigation selicmes in 
operation in Hritisb India alone, of which 70 are of a 


major description. Of the .‘JOO, a third are classified 
as productive; and Hie rest as iiiiprodnetive, i.e., as W’orks 
constructed primarily with a view tei the protection of 
tracts with precarious rainfall and to guard against the 
net'essily for periexlieal e-xjieiieliture* on relief in times 
e»f famine. Of the preivinees in India with extensive 
irrigation works, the Punjab is e*asily the first wdth an 
irrigated are‘a of o\er 11 million acres. Madras comes 
second with m*arly 7i million acres, fedlowed by Sind 
anel the l.'nileel Provinces with e»ver t million aere*s each, 
'rile* ne*xl is Hibar anel Orissa with eiver P,()0,00() acres. 
In the percentage eif area irrgatisl lei the* teital area 
seiwii. Sine! b‘aels with a pre>])ortie»i as high as nearly 
t)0 per tent, folleiwtul by Punjab witli pe*r e*e.nt, 

Maelras with 21 per e-e iil anel the* Neirlb West Preinlie'r 
IVovinee* vvitli 20 per cent-. He-ngal is the only preivinee*. 
where* the* area irrigale*el is less than 1 per i*ent eif the 
total area sown. 

'I’be total average* area irrigate-el in Hritisb liulia 
luring the triennium was nearly ill million aeres, as 
against .*10 milliem ae-res in Hie previous triennium, Sinel 
anel He ngal contributing large ly tei the increase* elue res- 
peelively lei the fiinetieining eif Hie IJeiyel Harrage* e'annals 
since 1J).‘12-.*UJ anel the e*xtensiein of irrigaliein in the 
area e*einirnanele*el by the Danuielar t’anal. 'riiere* has 
lu‘en an inerease. also in the LIniteel Preivinees allribul- 
able mainly tei Hie e*eiiistrue tiem eif the Stale lube-we lls 
anel the; elevelopnient of the* sugar inelustry. 'Pile; emly 
eleere*ase of any iinpeirlane'c in Hie area irrigated was in 
the; Cemlral Pre)vine*e*s, wlu re* it was eliie* tei Hie ebarae*- 
le*r eif the seaseins anel the e*e‘onomie sitiiatiein. As in 
previeius years, during lP;t.'3 ;U) also tfie Punjab sboweel 
Hu* large*st re turn ein capital investeel in preleiue•li^ e 
weirks, nanu'Iy, 1 1<’2 })e*r eenl, feilleiwe*el by the; Neirtli- 
West KroiUier Preivinee -with H' I per eent, Maelras with 
7’1- per e*ent, Hibar anel Orissa 0’7 per e*ent. Of the 
irrigatiem weirks eif any impeirtane-e eeiinple‘te*el during 
the triemninm, by far the. largest is the IJyeid (Sukkur) 
Harrage anel C’anals ceinstrueliein se*beme. With its (i,<i00 
mile's of ebannels anel 48,000 mile-s eif water- e*eiurses 
capable; of elrawing 1(5,000 euhie* feet of W’aler a seceinel 
from the river, it is by far the largest canal system in 
India — possibly in the wuirlel. Its large*sl canal is Ibe* 
hreiade.sl ever excavated anel exe e.*e*els the Panama (’anal 
in wieltb at heel level. The se'lu'ine e'eimrnands a greiss 
area of 7.J million ae*re.s — an art'a roughly equivalent lo a 
ejuarter of Knglanel and ineire than the entire are*a irri- 
gate'el in Japan. About (i| millienn ae-res, or as itnu-li 
as is aetually irrigated in Kgypt, are cultivable; and it 
is estimated that about milliem acres or an area 
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alwMil Uh* size of Walrs, will aclually bo irri;»aloil 
annually vvlion ilio pn)jool lias been fully dovolopril. 
WiHi Ibo ooinplolion of Ibo sysloni of oana1s« ils cost 
wont ov<*r Ils ‘JO oron-s, niul it is oxpooloil to yiricl a 
not roliirn of por oonl Ion yoars aftor ooinplolion, 

that is, in lOPJ i;i. 

'I'bo olhoi* j;roal <nj»;inoorin^ work, ooniplotod 
durinjj!; Ibo poriod undor n viow, is llio (’auvory Mollur 
projoot. Krainod with two objools in viow, tbo first, 
to improve tbo oxistirif^ fbiotiiatin^- water supplies for Ibo 
(’auvory dolta area of over a inillMui a<*n‘s, and sooondly 
to extend irrif>alioii to a now area of over .'tOO.OOO aoros. 
the proj(‘ot involved the oonstruotion of a larp- dam 
on tbo ("auvory at Mottur and of an irrigation oanal 
(Iho (iranil Aniiut oanal) taking: olf on tlio ri.ubt bank 
of Iho ('auvory, and (lie im|)r«iv<‘inonl and o\t<'!ision of 
the exist ina; \"adavar oanal. Kasily the first Hinonj»: 
those in the Mritish Knijiiro and bolio^od tii b(‘ the 
sooond or third dam in tin- world, the dam at Mottur 
is over a mile Ion*** and inipoiiiuds a dO s(piaro inilo lake 
with y sboroliiio of ISO miles and a luaximuiu olVoolivo 
oafiaoity of aboul 01,000 million oubio fool of water. 
Kstimatod to <*ost aboul Ils (5d‘J lakhs for all works, 
inoludin^ himdrods of miles of ^•anals and distributaries, 
the projoot is oxpootid to yield a not rovoiuu- <d’ over 
Us. 50 lakhs. l)< lails an* also a;ivou in lh<- llo\ iow’ (d’ the 
other important sohonus, inoludina; irrijiation projools 
navi^;ation ohannols aiul embankment works, now under 
eonsideralion in the ilifforoul provinoes. Of these men 
tion may bo made of tlii* Havi'Ii Projoot now under eon- 
struolion in the Punjab. Ivslimateil t<» eosi aboul 
Ils 5;t5 lakhs, the projoot is expiolod to yield a not 
roxenue of ovir Ils l:t lakhs, or a return of ab<»ut S 
per eent on the expi-ndiluro involved. 'I'he primary 
objtel of its oonstruotion is to irria;'alo tin* land lyinj^ 
alon;j^ the banks of the ( bnnab. behiw the junotion of the 
Chenab and dht‘lum, and to improve the wat«*r supply 
of tin* Sidhani (’anal and <if the Clunab inundation 
canals in the Multan and MuzaH‘ari»arh distriots. 'I'lie 
projoot oonsisls of three distinot but inseparable parts, 
namely, the <*onstrm*tion of a barrajjjo Iwloxv the jimetion 
of the I’bonab and the .llu'lurn, Ibe oonstruotion of a link 
b(‘lwoon tbo Ia»wor Ilari Doab (’anal near Montii,’oi:iory 
aiul tbo Pakpattan ))eroinnial oanal, and the provisi<m 
‘>f a winter w'alor supjily to the Hurala braneh extension 
"f the Low’or (’honab (’anal. It is estimated that the 
pTojoot will provide a probable px rennial irrijijalion for 
over 555^000 aoros and a probable ‘non-t>oronnial irriga- 


tion for over 150,000 aoros in the Haveli Canals Irax t 
and x%'ill, in addition, irrigate l‘JS.00l) acres on the 
.\f<mtgoinery Pakpattan link ami over ;ts.0()() acres on 
the llurala Hranoh Kxtt-nsion. 

In Mailras a largo project for impounding the 
waters of the 'I'lmgabhadra river has bom under eon 
sideration fi>r a long lime, 'reehnieal ami flnamial 
diflieiillit's and llit* problem of roooneiling rival I'laims 
to share in llio walt rs of the river have stt.od so long 
in the way of the oxeoiilion »)f the pVojoot. 'I'he general 
f|uestion of the alhuation of the waters of tlu* 
rungabharlra is now unth‘r examination by the (loxern- 
monts oonoornod. Another large projioet, undor eon- 
sidt'ralion is the Cower Hhaw'ani [irojool. Drill iMiring.s 
along the lino oi tin* jiroposod dam wore (‘omplotx'd, 
and experiments on the duty of walir for dry crops 
irrigated by flow wt‘rt‘ eondueted in oc'rtain areas uiuh*r 
the projt'ot oondilious. Obsrrvations w«'re also madt* 
iUi transinissio/t losses in eertain eha.mu*ls. 'I’be 
(foveriimeui ot Madras have undertaken to spend a sum 
of Ils. 50 lakhs spread (>ver Ihret* years on a widesjireail 
s<*lu‘me of iinproviinent s to the' minor irrgation works, 
as a iiH-asure (d »‘e«)nomii* relief and to rediU’e rural 
uuemploynuwit in Madras, and good progress has 
generally been mach*. fn Ibngal, the xvork in 
<*onnexion xxilh the ddaihal survey and investigation of 
tlu* Daraktswar Ibservoir projeel, which is intended 
to irrigate l.SO.OOO aiias, was in )>rogress during the 
period inider review. Discharge oliservations have be'en 
made during the monsoon seasons t«) asi’orlaiu tin* .su|)ply 
available in the rivt'r. .\ eordour siirxey of far-reaeh- 
irjg iiiiportanee in parts of (’••nfral and Westirn ilengal 
was eommemad in Fehruarv witli a view to rlele*r- 

mining tin* possibilities ol exleJiding irrigation and 
improxing the drainage and sanitary eonditions of the 
tracts by large schemes, such as tin* .More Ileserx’oir 
seluiue and the D.arakeswar llt'sirvj)ir selieme, and 
therby of dex ( loping that area. 

In the I.ower Kumar rix'or, a naxigalion channel 
of considerable improtama*, locks j«nd sluices have been 
put in with the object of e(mlrolling silting in the river, 
at a cost (d alaxul Us. 1 1 lakhs. I he h>eks and sluices 
can be .so operated as to control the flow' in the Cower 
Kumar rivei* but the .silting troubles, though reduced, 
still eontinue and a final .solution has yet to be found. 
Oxving to financial sfringeney the dredging programme 
in tile r,oxx'(*r Kumar rix'j'i* was of a restricted eliarai*ter. 
As a result the river was navigable to large sl(‘amer.s 
from May to No\‘»*moer each year, and to sballow draft- 
etl steamers and boats during lint reinainitjg inonl]).s. 
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Another navij^ation cliannel of considerable importance, 
in Bengal is the Atlrabanks river, which f(»riii.s a cross 
country connexion hchveen the Bupta and the Madlm- 
mati rivcTs. I'riiisiially lorliious from its junction with 
the Bhairah river near Alaipur to tlic river Madlumiati 
at Asthail, it is hccoming badly s]u»ale<l. 'I'lu* jlcplh of 
river is so rcducc<I in winter that the shoals arc not 
navigabh' without extensive dredging. Diiriog 
and in.'jri-.'P) the condition of eerlain shoals beeamt* so 
ba<l that sti-anKu- tratH<' through this rivj.r had to be 
eh).sed and diverted along the Madhumati river and 
the Atlya Halifax C’lit RtJiite. In tin’s divtrsion nmte, 
too tin* Mangalj)ore and the Ilaridaspur shoals in the 
Madhumati river had to be <lretlged in the years 
and A polij'v of gradually abandonifig certain 

prott‘<*tive embankments, which witli experien<*e hav»‘ been 
found to be of harmful effect beeau.se of the obstruct ion 
caused to river spill, was continued in Bt iigal during the 
period. In the I’niied Pnn ini'cs, the ])roposals for 1* e 
Nimh-ls reservoir ft)r tlie extensimi of irrigation on the 
fiarai canal system in the Mir/apur <listriet are being 
review(‘<l with a view to utilizing the scheme for tlevelop- 
imnl of eli’ctrie power. I nvestigati(»ns were also made 
during the pc'riod for extending urban elect rieily ami 
irrigation by means of ele< trieally driv< n lube wells, and 
canals fed by wat<‘r pumped by electric p<»wer from 
rivers, into <‘ertain tracts of eastern Oudh not commanded 
by the Sarda Canal. Projects for time canals taking 
oH' from the (Jogra, Kalyani ami (iumati riv^ r were 
proposed. 

.\s a ])r(‘liminary sic]), a small scheme has been 
.sanctioned for pum|)ing 1(»0 eiisees from the CJogra RiM i* 
and the (Teetioii of a power house at Sohawal Railway 
Statimi to supply em rgy for working the pum|).s and 
electrifying Fyzabail town. 'Plie canal is designetl to 
irrigate over t-.'t.OOO acres annually. 'The ex]iansi»>n of 
s’lnilar power irrigation in l^astern Oudh will depend 
on the results of lhw» ex])erimenl. An imiiortant work 
in progress in Baluchistan was the (Quetta storm water 
drainagi' aif<l embankment project at an estiimded cost 
of Rs *2 lakhs. The ])rojeel is designed to protect 
(Juetta irom the periodical damagt caused bf flood water. 

I he existing drainage (‘haniiels passing Ihroiigli (he 


town are being improved so a.s to iiierea.se their di.seharg- 
irig eapaeity and the vents of the hridge.s are’ being 
widened with a view to facilitating the passage, of flood 
water Mirougb Llie town without causing aniy damage. 
'Phe expenditun* on the project up to the end of the year 

:t(i was about Rs 2 lakhs. 'I’he irrigation projects 
in Bombay now under consideration are the Kelogaon 
'Pank projt i t and tie* M'aldevi 'Pank project. 'Phe flr.st 
is intended to siippleimnit the storage in the Kkruk lank 
at Siiolapiir, with a view to meeting fully the irrigation 
requirements of the tract umh r etunmand and also the 
mm-agrieultural needs of Shola()ur town with its cotton 
mills. 'Pin* object of the Waldevi lank project is to 
prr»vi<h* Nasik town. Deolali Canloiinui’il , the (ireat 
Indian Peninsula Railway ami the (rovernnieiit Central 
.Fail with an adtqiiatt* supply of water. In the Norlli- 
Wesl Prontier Province, projects ftir lift irrigation of 
llu‘ area m*ar Risalpiir. ami for the control of the 'I’atik 
Zam and the (iumal River, are being eousitlered. 

Tiiyratrons for Grid-ConIroMed Rectilier Service 

1 1 is common knowlt‘dge that the ouipul vollhge of 
a reetifliT Hnel nates will) ebangt's in load current and 
supply line voltage. Preipumlly these tluetuatioiis are 
so large that in<*ans musi he used to e<irreet them. 
'Phis is ])arli<udarly triu* when the rev'tifier feeds a load 
having a high back ( leelromoliv e force and a small 
resistance, such /is a storage battery. 'IMie facility 
with vvliieli the output voltage may he (outndled hy tlie 
use of thyratrons as the reidifyi.ig element has encourag- 
ed the design of tidies (‘.specially suited to this purpose. 
'Phere is available a variety of circuits sueb that the 
output vndlage of a rt‘etifl( r may be made to obey any 
desired law. 'Phe successful application of the.se cir- 
cuits d(‘peml.s u])on tin* degree of reliahility of the, 
Ihyratron tubes used in them. 'Po he most .successful 
the, lubes must pos.sess eerlain eharaelerislies. 'Phis 
pajx r (C». H. Roekwood, Trtins. the f^Urctro chemuvil 
Soe., 7J, p]). 21. '1-2*21-, IP.'tT) gives a brief review of the 
opiTalion of grid-controlled reelilier eireuils impo.se orn 
llie lube ebaraeteristies, and describes a parlieiilar lyjie 
of tbvratron with mei eiiry-pliis-argon tilling wbieb has 
proved especially useful in siieli reeliflers (Abslrael 
from />/■// A//.V. T(‘vh. .four.) 
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Handloom Industry in Bihar 

At the third confcriMicT tin* tuxtih* serf Ion of 
ilu* Department of Indiistrios, Bihar, Rao Haliadur K. S. 
Rao, ’Pextih* Kxpert to tlie Bihar (iovcriinumt, in 
innkiiij^ a review <if the work done so far for the develo]) 
ment of eotla^e industries in Bihar, said that they had 
been neirhTte<l hy the ednealed classes and left to the 
care of mostly illiterate and eonsrrvative artisans. 'I'hc 
products of such industries were, therefore, eompara 
tividy more expensive than the eorresponding maeliim- 
made articles. 'I'he desiirns and ])alterns handed down 
from ancient times and rigidly adhered to hy the indi- 
ijjeiiou.'j worl-ers often failed to satisfy modern taste. 
Due to these causes the Bihar artisans were slowly loshit*; 
their markets and Aven* forced to f(ive up their ancestral 
professions for more secure and rennineralive oeeupalion. 
'rile elforts of llu* D<‘parlment of Industries in Bihar 
have heen dlrei’ted towards increasing the eflieieney of 
the village artisans, the hand-weaver in particular, and 
towards ini]»rovin;^ the (piality and style of their pro- 
(hu'ts. In spite of the hest efforts of the demonstration 
staff of the Department in the way of eipiippin^ the 
weavers with labour-saving ap])lianees and tluTcby 
improving their ])roduetive capacity, however, the results 
have so far not heen (piile satisfactory. For instance 
in the course of the last IS years only *25 per cent of 
jirimitive looms or 40,000 out of the total nurnher have 
been replaced with improved fly shuttle looms which 
iuerease the efficiency of the weavers by 50 to 100 per 
cent. By the introdu(‘tion of the use of long warps 
with improved Marjiing drums, the progress has been 
still less marked. But efforts in training the weavers 
to weave better class of fabrics have been more sue- 
eessfid. 'Phe Bihar weaver was now able weave to and 
supply fabrics to satisfy modern taste. A great deal 
of work still remained to be done, continued Mr Rao, 
la-fore the handloom industry in Bihar could be brought 
to a .state of perfection. In addition to the improvement 
in the technique of weaving the organization of the 
manufacture and trade on rational lines was an urgent 


necessity. P\>r this purpost- an exix-riim-nt was being 
e<>n<luett‘d which was of imporlanee not only to Bihar 
but t»> other provinces and States in India. The trade 
orgniiixation ealleil the Bihar (’otlage Industries was 
started in April l‘).‘lll with a grant from the (lovernmont 
of India embodying in it all the important economic 
prim-lples <d‘ imxlern fa<‘tory industries except in the 
dt-tails of actual manufacture. While eentralizing the 
purchase and dw-ing of raw materials and finishing and 
markt-ting of finished goods the various operations of 
weaving wen- being carried j»n by weavers of different 
vilhages in their own cottages, 'i'he weavers in this 
organization were having the freedom of working at 
their own time and were availing themselves of the 
services of their family memlH-rs who would have been 
without work ollurwim-. 'I’he products of the w’eaver.s 
were standardizi-d and were manufactured on mass pro- 
duct basis. 'I’he w'oven goods w'ere eolleetcd in a central 
place and were made attraetivi- by bleaching and finish- 
ing. In thes<- processes only such machiiries w'cre 
em]»loved as wi-re indispi-nsable. This exj)erirncnt of 
organizing the trade of cottage workers was being 
carried on for the last three years and the results 
achieved so far have been satisfactory. 'Phe (lovern-' 
ment of Bihar have proviil that the Indian hand- weaver 
ea.n manufa<-ture e>en art textiles against standard 
specifications on mass production basis and market 
the goods suc-e«‘ssfully even in foreign (-oimtries. 
It was pro])oKeil to work this model organization 
till similar organizations wen- startetl by the 
ediieatcd (-lasses for their own advantage and that of 
the artisans in Iho village. Besides n-ndering tcehaiical 
assistance to the adult artisans and maintaining a inodid 
trade organization for their benefit the Department also 
Irainc-d young men i.n various handicrafts with a view 
to producing not only a more efficient <-lass of arti.sans 
but also to ereatt- a new class of leader.s or organizers 
required for tin- development of the industries. 

Mr. V. K. B. Pillai, who presided, in his addreN.s 
said that agricultural operations in India were seasonal, 
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loiijif ptTiods of H^I^ncss amoiij^ the rural 
po))ulati(>n. I’his mahi(ljustim*nt uoiild bo romodiod oidy 
by tbo provision t»f oollagt* induslrios as subsidiary 
oc‘(‘upations ; and of tlio ootta^o industrios band \v(“av- 
iiij^ by its traditions ami oooiioiiiio advantage's stood 
pro ominont. A woll ]>Iatinod dov(-lo]>nu‘nt, be* addoti, of 
tbo ootta^o induslrios would ^o a lon^ way in introduo- 
in^‘ divorsity of oocuj)ation so i'sse*nlial for tbo oooiioinio 
utilization of tbo surplus man powor wbioh is running 
into waslo. 

Economic and Industrial Conditions in Bombay 

'riio Honibay Koonoinie; and Industrial Survoy C’om 
inittoo bavo formulatod a statoim*nt of tbo dotailod boads 
of iiKiuiry under wbiob tboy aro trying to eolloot in- 
formation re-garding tbo oooiiomio and industrial oeui- 
diiions of tbo l*nivim*o of Homl)ay. , Copies of Ibis 
statement ean be bad from tbo offioo of tbo (’ommittoe 
by sueb meml)ers of tlu- publie as aro in a position to 
supply information on tbo t‘oononiie arul industrial oon- 
diliotis and possibilities of tbo Hombay Pre’sbionoy. 
'rbo kind of information tbo (’ommittoo is anxious to 
bavo, oan bo bri(‘fly summarized under throe boads, 
I'iz.t (1) tin- existing imluslrie.s of tin* provineo of 
Bombay, (*J) possible new industries that ooubi bo 
started in tbo provineo, and (.*1) obscTvations on tin* 
W(»rk done by tbo (iovermmnt of Bombay in tbo realm 
of ooonomio and industrial development so far, and sug- 
gostion.s about wbat eould be done in tbe future. 

Cmb r tbo tirst beatl, tbe Cominittoo is anxious to g«*t 
information se])arately on rural and urban eottago 
industries. 'Tboy are anxious to gel bistorieal ne)tos oi> 
sueb rural and urban <'ottage industrit'S as are in a 
stale <if decay, with speeial roferonoe to tbo roasems for 
sueb decay; thus, for example, they would like to know 
wbetber tin* de<'ay is <luo to ebanges in tastt', or foreign 
oompetition, or internal eompetiti<m from inaebino made 
substitutes, or wbetber it is tluo to fjiulty toolvnifpio and 
marketing and tinaneial diHieultios. Sueb an analvsi.s 
would hv i^srful from tbe point <»f fiew of estimating 
tbo possibilities of tbe revival of tbese industries. With 
regard to tbe existing industries wbieb iii^v be under 
going diflieidlies, but wbiob oannot bo said to be in a 
state of decay, tbe (’ommilt«‘o would like to got i.nfor- 
iiiation (HI tbe topics of periodicity of employment, 
oom[)(‘tition, markets, tinanoe, organisation of tbe 
indii.stry, and so on. Suggestions are al.so invited 
regarding measures, bgislative, admin i.straiivc or 


finaneial, wbiob could bo undertaken by the provincial 
Government, wdtb a view to helping tbe existing 
industries of tbe provineo. Cndor tbo second bead, 
suggestions aro invited from tbo public jiartioiilarly from 
traders and olbor engaged in, or eoming into (‘oiitaet 
with, industrial pursuits, about possible new industries 
w’bieb eould be started in tbe provineo having regard 
to tbo availability of raw matt'i’ials and markets in tbo 
province. A largo niimbor of oommoditios of foreign 
maiuifa(‘tiiro aro being otMisumod in tbo province to day, 
and tlioro is no doubt that a iiiimbor of Ibeso eould be 
replaced by articles of doinostio maniifaoturi*. It is 
very difficult to got into tmioli with all tbo persons who 
have made atlom})ts to nianufaeluro sonu'lbing or other, 
wbiob could replace a foreign product. It is tiu'reforo 
requested that all pi rsons who ba\o experimented on 
now industries should got into touob with tbe Committee 
and plai'o before it tluur views and suggestions n^garding 
the po.ssibilities of devtOopiiig new industries. It is 
also recpiested that sueb persons sbould also indi(‘ate 
measures wbieb tluy ex]>eet (joveriimeut to undertake 
t<» help in tbe starting of these new industries. I’nder 
the third bead, tbe (’onirnittc’c would weleiune obser- 
vations on the work done by tbe difrerenl deparimenis 
of tbe (iov(*rmnent of Bombay, sueb as, tbe l)e])arlinent 
of Industries, llie Departimril of Agrieullure, tbe 
Department of Co-o])eration, tlu‘ l)e])artment of Coresls, 
etc., in the mailer of promoting tbe eeonoinie develo]) 
ment of lb(‘ province. Sueb (>bs<‘rvalio.us may be made 
in a eritieal spirit, but it suggested that tbese should be 
based on either a study or a first band knowledge of tbe 
activities of llio deparlmenl eoneerned. Observations 
are al.so invited on wbat the G<»vernmeMl ean do in tbe 
matter of promoting the. eeonomie development of the 
province, •and the Cominiltet^ will gladly W(*leoine any 
conerele proposals for eeonoinie develojmienl wbieb may 
be placed before Ibein by members of the public. 

'riie, foregoing remarks indicate in an adtapiate 
measure, tlu' kind of work on wbieb the Cmnmittet* it 
eiigagial; and imunbers of tbe ])ublie, who are in a 
position to help this Committee by supplying them with 
information on all or iiny of tbe items mentioned above, 
would be rendering tbe ('omniiltee and tbe Brovima* a 
good .serviei! by doing so. 

We may remark in eoiielusion that wbat is being 
done by tbe Bombay Govemm<Mit for tbe revival and 
devebqiiiient of the native, industries .should be followed 
in other provinces too, especially in Bengal where her 
indigenous industries arc mostly in a decadent state. 
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Air-iConditioning in Indian Railway^' ' 

Spiakiiif^ at a of the C’ah'utta Rotary Cluh 

on July 5, HI.'tK on the advantages of air eoiiditioned 
travel on Indian railways, Mr L. P. Misra, Divisional 
Superintendent, East Indian Railway, Howrah, first 
slr<‘.ssed the fact iJiat the amenities provided in first class 
carriages on Indian railways c(mi])arcd favourably w'itli 
those t>n railways in any other country. NevcrlhcK-ss, 
the fact remained that upperclass travel had not met 
with that response from the ])ublic in this c<iuntry that 
it deserved. 'Pile climatic conditions, llu* extremes t>f 
temperature, the dust and the noist* so inseparable from 
I ravel in troj)ieal eouniries added to the discomforts of 
jj)urmtying and tended to keeji j)assengers away. 'I’hc 
railways in India had, therefore, to devise methods for 
overcoming llu'se discomforts, and <me means they had 
ado|)ke<l was aireoiidilioiiing. In .\meriea, which was the 
pioneer country in the adoption of air conditioning, 
several systems were in vogue. C'onditi«»ns obtaining 
in India, however, made* it impracdicable to a<lopt a 
number (»f these systems, 'I’he systt'in now geiu‘rally 
in use in India was the electro mechanical system. 

After explaining the tt‘ehnical as])(‘i‘t of air- 
conditioning, Mr Misra said that it had been discovered 
that if 25 pt r eerd tif the total volume of air that was 
pasM‘d through the coach was fresh, it would be ide«*tl 


Air-Conditioning for Comfort 

P. N. Ghosli 

OIhisi- dl' a jiplii'il l'li\ -.ji-'i, C.ili-iil hi I iii vi-ini'i \ . 

'Plu'rc has been recently a uiov<* all over the worhl 
for (‘ontrolling the weather inside dwelling houses. 
'I'hough, to the ordinary miiul, the idea may appear 
to be a high priet'd luxury, yet, when one takes account 
of the realities, it forms an exjx'ctation that may with- 
in recent years bt ful/ilhd for mcalerate dwellings. 
Human larings liai c developed the .sen, sc of ej)mfort 
with the growing amenities of life supplied by mechani- 
cal dcvelopiiKMils of tl»c last century, and one of the, most 
noticeable is that of (‘onlrolling the ))hysieal proper- 
ties of the atmosphere so rarely found to our liking. 

Within the last decade there has been very large 
progress in this direction, and it is now possible to 


fdi* lb» buiiian body. The air that was siip)di(‘d inside 
the coach, w’as Hrst filtered, the moisture reduced and 
then it was pas.sed through ducts, Ididcr the electro 
mechanical system it would he easy to heat the 
carriages in winter. What would have to he done was 
to pul out of action the cooling coils, and set u]) a 
contrivance for heating the air. Mr Misra said that 
on the H.H. & C.I. Railway air-conditioning was 
brought alamt. by a system known as the iec-activaled 
syslcin. Ice was placed in the under frame, over which 
the air was made to pass. 'Phe air bec'ame cool in the 
process. Roth systems — elcctro-mcchanical and icc- 
activaUtl — were on trial, and the Railway Hoard werc 
iiot loinmitlcd to cither of them. Hut the electromagnetic 
sxslimi had this advantage, that it was more scicntilic, 
and hv it , the temperature c-oidd be regulated with much 
inoiM‘ accuracy than was possible iimlcr the other system. 
.Mr .Misra said in conclusion that pt'opic who had 
travelled in air- c-y^nditioned coaches spoke highly of the 
advantages of the system, and in his opinion tlu* pro.sj)ects 
of the geruTal introduction of air conditioiu’d c'oachcs 
on Indian railways xvcrc vi‘ry bright. 

We sfiould in this coniu xion invite the allciition of 
our readers to llu‘ following arlielt* on “ .\ir-eonditioniiig 
for Comfort” by PiM>fessor P. N. (ihosh. 'The article 
deals with in short the ditfcreiit aspects of air condition 
ing, ami gives in some detail how the tempi*ralure of a 
room, house, etc., can he controlled aci‘ording l«> our 
liking. 


maintain the air within an enclosure at a satisfactory 
standard of purity and with a eomhination of temper- 
:iturc and water-vapour eonleiit siiited to the health 
refjnirement of persons (‘xpo.sed to it. It should be 
necessary to poinfe out that the condition ^so created 
shall be aiitomatieally eoiilrtdled without the need of 
hiniian elemeyt for adjustment. 

Beginning of Air-Conditioning 

'Pile lerm ” Air-C’ondilioiiMig ” which is lM*ing more 
and more common nowaday. s was fir,st coined in U. S. A. 
in 1907. In 1911, W. H. Carrier read a paper before 
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the vSoeiety of Merhanieal Knf^ineers on llalional 
Psyehrometrie Formulae/’ their relation to the |)n»- 
hleiiis of meteorolojcy am! air i*omlilioiiinj^ ami the hasie 
priiieiple eiiuiieiated in that |>a})er fjn’ins I he haek- 
l^rouiul on wliieh the modern methods of air-etnidi- 
tioniiig ” are based. 

Kven in the Stales with its extremes of elimate 
and with peo})le always rea«ty to ^ive any new idea 
a trial, it was only for industrial applieation that the 
praetiee of air-eoiiditioiiin^ found favour. This, 
how'ever. had its advaiitaire as the praetieal teasihility, 
the sueeess and failure of the aiiplieatitm were under 
the direct fihservation of trained men. Modilieations 
were soon inlro<Iueed, improvements made, and the eom- 
mereial possibility of ecpiipineiits from the basie know 
ledge of the natural laws alVeeting the design soon 
suffieiently ailvaneed to get a sueeessknl start. 

Contrary to usual prat liee, experiments were done 
in large, installations treating a Whole building to the 
e(iuipment. 'i’hus in Ilio de danerio in Ijrazil, the 
first [mblie theatre was air eonditioned at a eo.st of 
.€50,000 in 1011 through I lie etlorls of (jermaii tuigineers. 
In the States larg<‘ number of hotels and publie pla<*es 
.soon took u]) th(‘ idea, ami <'omfort of air eomlitioning 
in big installations, winre eosl aetually was of no 
eonsideration, beeame a reality. It has now spread 
all over the wi>rld in many publie institutions and publie 
umh'rlakings. 

Essentials of an Air-Conditioning Plant 

'fhe lirst essential «tf any air-eonditioning plant 
is that it must be capable of eont rolling neeuralely the 
lemperaturi*, humidity, purity and eireulation of air 
within a given eneh)sure irnvspeelive of the state aiul 
variation of outside almosphert', thereby regulating tin- 
effeets of such air on mati'rials and on jieople exjio.sed 
to it. , 

The eombinalion of tempiTaJnre and relative 
humidity flint ensures eomforl lias been found from a 
very large numlM'r of trials in America as well as in 
the Continent of h'.urope, and it has been *found that in 
winter a temperature range of to 70^ F and in 
summer of 70 ’ F and 7.5^ F with 45 to li0% of relative 
humidity ensures the comfort eondition. 'riiere is 
another point of iinporl *ee namely the eoiitrol of air 
movement, as the liimian body is parlieularly sensitive 


to draughts, and proper air-eonditioning sliould ensure 
the absence of these draughts. 

Starting from outside air one ha.s to abstract heat 
and ensure adequate dilution of ileleterious gases, smoke, 
odours, so that pure and fresh air may be admitted 
into the eiielosiire. Jt is well known that llir total heat 
content of air in any given state is the .sum of sensible 
ami latent beats due to the jiresenee of water vapour 
in the atmosphere ami the regulation of the absolute 
inoi.stiire eoiilenl of tlie air lias to be secured with the 
help of a device wliieh should be eapable of very elose 
antomath* regulation. If the natural moisture eonlent 
is greater than that neeessary, the excess is precipitated 
with the lit lp of lioely alomi/.td spray of eliilh'd water 
wliieh has to be eoiistaiilly rt'iureiilated atid passed 
lliroiigh tile evaporaUn* or a meelianieal ndrigiTatiiig 
plant. In places where air heating is n'tpiired in winter, 
there, is the need aJ.so of a spray-ehaniher to add the 
desireil iiumidily to the air in (piesiioii. Successful air 
distribution (alls for even dilfusioti without draught ami 
the prc^seiit lendenev is to use high vi loeity outlets up to 
about 2, ()()() ft. j)er minute with an entering air 
temperatun'. of 20“ F Ixdow' that of the (‘omiitioned 
siiaeo. 

The iield of n^frigeralion in air-eonditioning is 
entirely ditferenl from those of iee-making and general 
low tein})eratur(i work. 'I’lie refrigerant shall be noti- 
toxlc Ihermo-dynamieally efiieient, e()m})aet and 
reliable. 

'rile air-eomlitioiiiiig apparatus can be divided iulo 
three classes — 

(<i) Winter eonditioners, with means of heating 
and humidifying; 

(h) Summer conditioners, with means of cooling 
and dehumidifyiiig; 

(e) Viar-roiind (‘omlitiom'rs, which would ha\c 
means to serve all the purpo.scs. 

Air-Conditioning in U. S. A. 

It would be interesting in Ibis eonneelion to have 
a review of the conditions prevailing in the L/nited 
State.s of America witliin the last few years. 

Ily the Slimmer of the* man wdio worked all 

day in an air-eonditioiied olliee, who travelled in air 
conditioned trains, who lunched in air-conditioned 
restaurants, was be^giniiing to deuiand at least summer 
cooling and dcliumidifieation in his own home; and so to 
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guide him to liis expected ideal, in H):37 the inaiiiirae- 
luritig and supplying siiles of the eleetrieal industry 
developed suitahle units for year round air-eoiiditioning 
as a slandard e([uipiiie.n( for new demonstration homes. 
In 11);38 standardized iiiiil eonditioner.s ranging in 
.size from o ton to ll/l tons (‘ooling eapiieily are 
eoining into proiniiieiiee as suitahle units for residential 
hloeks and cottages. 'I’he manufaeturer foresees the 
time when air-eondilioning small units are g«)ing to Iw as 
popular as gas and ele< trie cooking ranges aiul home 
refrigerators. It is expected by the eleetrieal eoiie« rns 
that in this factor wouhl come u}) to 2.')0,()()0 

units.' 

The Ecjuipment 

'I'he most common type of equipment is tlie central 
fan ]»lant to draw in and treat the frt;sli air required 
in the building at one ))oint and then distribute the air 
by means of several <Iuets tt) the dilierenl porticnis of 
the building and a separate system to bring back the air 
for rjf treatment aiul re circ ulation. Instead of one 
central [)lanl and number of ducts, sometimes number of 
unit c‘onditioni*rs are lixed as independent units. 'I’ln* 
conditioner conus from the factory alrc'ady assembhsi, 
and on installation site require s only fresh air, eleetric-ity 
and w'Hter connections to we»rk the cctoling coils and the 
surface healers and pn'cipitators. For summer condi- 
tioners, as no heating arrangement is required, but 
refrigerating and chdiumidifying form the <*sserilial 
('omponeiils, the system in a sense becomes less ccmipli- 
eated. 

Air-washer and Dust Eliminators 

'flu; spray- type air washer of humiditic'r is actually 
a low pressure boiler adding M'aler vapour to the air 
hrsl passing through it, «*.//., with wet and dry bulb 
temperatures of and corresponding to a 

ratluT hot dry day, the air washer installation has to 
increase* the water vapour content from d(i 9 to 9(i .*i 
grains ])er lb. 'I'abh'S have been eoiistrueted by which 
it is possible now to get a fair regulation of the humidity 
factor and cleaning factor of the air within the* clo.se 
a]>proximation. 

It is interesting to note that within the past few 
months a number of dust-extractors of the electrostatic 
filter type have been put on the market in small sizes 
for home, shop and offiee use; the dn.st-Iaden air is 


drawn round ionizing wires (‘hargc'd to 12,000 volt.s 
and then jmssed through a scries of alternately spaeed 
high potential and grounded plate s. 'I'bc dust parliele.s 
after biung negatively eliarged adlure to Ibe positive 
plates which are eliarged to about 0,000 \olls and have 
a thin eoating of oil to assist adhesion of the dust 
parlielcs. 

'Die important factor in titters is not simply the 
removal <d’ certain pc'reentage cd‘ dust by weight but 
raliu r the elfectiveiiess for removhig certain objeelioii- 
able, constituents of tlie air wliieh may be the finest 
parti(‘le.s present or the eoarser ones witliin a certain 
range*. For instaiu'e* p(>lh*n grains aru^ type's of dust, 
])rodu(‘ing asthma eir hay fever ge*m*raliy fall to within 
1/5 to /50 {L range and nieist fillers iieiw used in air- 
eonditioning jilants an* eajiahh* of reineiving 98% in 
niimher of these particles. 

It <*an easily he imagined that the alnio.sphere 
prevailing in * enelose*<l spaees re*(|inre (‘onsiderahle 
ameiiint eif water-s]>ray to reiuler the air fret from 
impurities and an arrangement fen* dust- free air would 
require fairly large* quantity of water fe>r its proper 
eimelitioning. For large eslahllshinenls evaporative 
eemden.sers have been adopted in wbieb tin* eoiidensbig 
eeul.s are placed elireelly underneath the W’ater-spray 
.syste*m and a pump lifts this e'emdense'd wale*r for the 
purpo.se e>f iiifeke up. Outside air is drawn up through 
water eovere*d coils, then through eliminator plates to 
re*me)ve* excess moisture* and finally fore(*il up hv a 
nmnher e)f fans suitably plaee'd e>n the lop of the* unit. 

« In me'e hanieal eoeiling systems though ammemia W'.is 
mo.sl generally used, within the last Iwei or three wars 
.h'rt'on is the meisL peipular ref rigiTaiil . It is a diehloro- 
dilluora-iiietiiaiie refrigiTanl. Jl is faveiured for air- 
e’emditieming plants, l)e‘e*aiise* it is said tei be* iioii-toxie* 
in e'uneeiii rations up to 21)' ;. by veilume feir a period 
e»f 2 hrs. 

Dehumidification 

'Die* ineisl eomniemly use*el sysle‘m feir d(*lnmiidiiie*a- 
lioil is by eeild surfae-es, the* temperature o^ tin* surface 
being kept low by refrigeratiem. Where e'old water is 
available vwtti'r eireiilalion is re.se»rle*d to. F'eir quick 
i;vaporalion and ahsorptiem silica gel is usi*d aliMig witli 
sue'tiem pumps anti are* found miieli inure elfeetivc than 
the edd ealeimn ehlreiide abseirlnTs. Following the 
experience gained in oil and ga.s industries in America, 
litliiiim chloride and activated aluminium show great 
promise in this line. 'Du* general prac*tiee of drying up 


Vol. IV No. * 
A VO V SI 1938 


117 



SCIENCE IN INDUSTRY 

tJif al).S(}r})t‘tits i.s that of t-lfch’if Iiratiiif^ wliicli JibcralfS 
Iht.' lib.sorbrd \vaU*r fairly <[uifkly and is foniin^^ more; 
and more into promiiieiiee in Anu ri<*a, ilo^i;ardiii^( the 
size s e)f de liiimieliiie'rs one* /inels for the silie'a-frrl units at 
present four .sizes name ly six liunelrt/d, feoirle'e’ii liunelreel, 
two llie)iisatid seven Intntlreel anil five tliousanel eul)ie 
feel of air piT ininule’. 

Huinielity eonlrol is now lu'in<{ I'losely maiiitaineel 
aiiloinalieally ; and the tempe-ratiire- is arranged on a 
siielin^ elifferential belween the insiele anil e>utside‘ 
/oneiitioiis to avoid risks »if shocks fe* pe*rsons cntnirig 
int(» or f(oin^ ool fri»in I he- coniiitionesl spai'evs. A 
miinbe'r e)f tlicriuo-slals, hyelro slats willi llieir emitrol 
valves are* worked eillie r by e‘oinj)resse‘el air or by eleetri- 
e*al re'lay units. 

Air-Condilionini5 in England • 

In Kn«»;lanel there is no si-ope* for any speetaeular 
summe r (.‘oeeling and the majority ed‘ plants are arrange*el 
for year-rounel um*. 'This ye*ar there hael be‘e‘n an 
atte'iiipt to se i'iire* elala regareliiig air-eonelitioru*el plants. 
4 V e[ue*stioimaire' was sent out in January IJt.'fS to two 
hiindri'el and thirty eleetrie supply eone*erns of Cire*at 
Urilain up to the enel of February lift) replie'S 

we* re* reeeiveel. 

'IVn authorities reported em twenty one inelustrial 
installations totalling 1-7 1<() ll.F. 

Five* anihoritie’s re*])orte*el on nine* comfort installa- 
tions in restaurants and e*ine-rnas totalling 1818 11 . 

Se venty twi» ant he)ril ies re ported e»n partial air 
oonelitieming sy steins in eine-mas anel pidilie buileiings,. 
tile* installations e*onsi.sling mainly of elust washers anel 
heaters with plenum ventilation re*epiiring motors, fans, 
anel jiumps totalling •jr )()8 11 . 1 *., with an average of 
20 11 . 1 *. pe r installation. 

It is estiinateel that the total leiael feir air eonelitiem- 
iiig in (ireal Hrilaitk at the- end of 1087 amounts to 
roughly about 70.000 H.l*. 

Installation and Maintenance Costs 

lleganling the ae*tual cost ealeulatcd ^11 the basis 
of fxpe rieneer few the eioe inas anel public plain's erne 
can broaelly stale that for a 2.000 — .se*at e-iiii'ina the 
annual ee>sl for heating anel iili-num ventilation woulel 
be .£ 1,300 and for eeunp’. te air-e*e>nditioTiing .£15,000 
per year l.(\, an additional e*ost of .£11,000 per 
yt;ar or a monthly expense of £900. The cinema 


pe-opli; can w'cll alldrd to bear this addiliemal cost to 
attraet suffiedent number of vi.siteirs to pay for their 
eiwn ee).st for (‘omfeirt in the; e*ine*ma. 

Advantages and Uses of Air-Conditioning 

In eonsieleririg tlie elesirability ami the; usefulnes.s of 
air-e*emelitie>ne.*el reside-ntial epiarle r anel eifliee e-stablish- 
inemts it is well worth pointing end that more; he>urs e)f 
ill health were eauseel by the e*oiniiu>n eolel with its 
sneezing anel e*e)iighiiig than by any other ailmemt. 'I’he 
lirst thre*e elays of eolel are tlieise* when there is a great 
risk e)f infeetiiig olhe*r peeiple. Foriside-rable amount e»f 
experimental weirk in .Vnieriea anel in F.nglanel ami the 
eemliiieiil hael been eonelueleel and as a result it lias be*en 
femnel out that when per.sons siitlVring frenn a e-olel were 
shut u[) in a room with otlie-rs in normal In-allb, (f/) 
if the re»om imt air eonelitienud the eedel infee-liem spre*ael 
lei iiieire than liO”;, eif the people* in sounel he-alth, (/j) 
if the roeitn air was e-onditioiu-el the infeetioii eliel not 
spreael mein* than Many large and small air- 

eeineiitieined edhe'es in .Vinerie-a ke*])l n*e'ords of time* hist 
mainly thremgh illness anel the reeliiction in abse-ntees 
is as bigb as 10 ”'. (‘emipareil with the* pe riod before tin* 
e*e|uipme‘nt was installed. Moreove r invigorating atmos- 
phere led alse) tei biglit*r eflieiene*ie*s in the offie*e*. 

Of Benefit in Asthma and other Diseases 

Patients suffering fremi asthma ami hay fe-ver b(*ing 
put into air e-onditieineel rooms reporteel re*lief anel this 
laste*el (from hours up to days) after th(‘y left the 
reienns. If re*e!OVe*ry had been made; in an air-e*onelilione<l 
lieispital warel it eoulel be maintaine‘d jjrovide-d the* 
])atie*iit is ke*])t in an air e*onelilienu‘il be*el-rooni. Jn the 
treatment of e-ireulalory eliseases e*on.slant and favourable 
elegrec of temperature and bumielily beneficial to the 
patient eoulel be maintained. As a result eif recent 
experiment there is promising e*viele*ne*e that air 
eemelitioning eeiiild be* effee-tively apj)lie*d tei the cure of 
lubereiihisis in its early stage*.s even imeler trying 
weather eemditiems siieh as pre vail in the* tropics. It 
is e*xpe*e*t.f'd that within three or four ye*ars experinie*ntal 
evielciK’es w'eiulel eeinvine'e the iiieelieal preifes.sion the 
value of air (‘einelitieniing plants feir the*ir patients. 

Other Uses 

From experiermes in America it has be;tri founel that 
for very .small residential installations air-e*e)nditioning 
prevents w'ooden furnitures and tixtiires in a house from 
over drying and resultant shrinkage and w'arping in dry 
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winters. In ilami) weatluT it prevents walls and 
windows from weepinjr, growth of mould is diseoiirajrrd, 
larpels, eiirlairis fahrios and specially library lHM>ks 
ket'p mueh better due to free from <bisl and alisorptioii 
of moisture. 

Within the last five years the inlrodiietioii of air^ 
eondilionin^ sloraj^es in America have shown less elianee 
of waslaj^c and a eoiisi<lerable saving in the value of 
food siuffs otherwise lost. I'he wider adoption of the 
hlea is being retarded on the part of the customer due 
to (1} reluelanee to pay more fir.st cost (*2) lack of 
eoidideiiee in estimated annual savings (;t) lack of 
uiiderslandiiig of the proper tarilV seliediile by the 
eleelrieily eoneerns. Put lliese factors have now been 
inv» stigattal by the recent National l)i‘velo])meMi 
(’oiimiillee. 

In ID.'iT a number of small sized household air 
eonditioning units have been marketcal in America and 
lht‘ insitle view of the sumnu r-self eontained air- 
eonditioner of Fair bank Morse & (’o. of t\ .S. A. is 
given 1*11 the next eolimin. 

Within reetnil years attempts haw luiii matle in 
S. A. to have a small sized dwelling house to have 
its own air eonditioned arraugenunit and units are now 
available* for such dwelling houses at a cost ranging from 
1,000 ti) 2,000 dedlars and even the re* are* smaller units 
for single re)e)ius which are ee)mme*re*ially available* e ve*n 
at Cale’utta within the* limite'd price <»f Its 1,200 te» 
Its I ,.500/ . 'riwre' is iiieh'i'd a great future* for a 
e-emiprehensive* study e)f this ])re)bli*m feir e)ur e'ountry- 


mcn and it deserves Ihe^ attention of the university 
autlieirities and other eibieational institutions to arrange* 



’ft>r proper training and reseanh suitable to our loe*al 
e*onetitiem.s. 
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The work of Tuberculosis Association of Bengal 

in 1937 

'I’hr \v(»rlv of l/ic Associalioii is in many 

litirs, rliicf aiiKUij^sl tlirm air -Dispensary work, 
Publicity, raising; of fiiiuls and Irainiiifr of medical men 
and Home Visilcws. 

A ^real stride lias been made in the dispensary work. 
'I’be bital amount of diat!;:iosed easefi of ])ulmonary 
lubereiilosis bus Inan :i,7.“)7, a rist* in number by 59 *• 
over I he })revie.iis year. Resides, 175 eases of non 
pulmonary tub« r< ulosis were diagnosed. 1 1 is a ‘^reat 
pitv that H>'5 of all <‘ases came to the elinie in \ery 
aibaneed and 5;rr)‘\ in inixlerattdy advanced stages. 
About 50' ,. of th(‘ diagnosed east's were unemployetl 
persons and eonse<|U(‘nlly neither could alTord to pay the 
minimum cost of Hs. 5 '^- tir for an X Hay nor et)uhl 
tlu'V have gootl food and well ventilated houses. 'Phe 
results of Ireatmeiit, with all these handicaps, hatl jirovetl 
to be very salisfaelory. Of all Ihe eases trealetl by 
etdlapse Iherapy impnivd and lil'’. were renderetl 
Tioninfeetious. If Ihe association could have more beds 
at its etintrol, it is eontldeiil (»f showing still betlt*r 
results. 

It is rather disetmeerl ing It) note frt)in thee report 
that majority of these eases belong to tlu^ age group 
of 20-50 and the iiieidenee of the ilisease is increasing 
amongst the menials, 'riiese twt) show that the tiisease 
is sapping the yt)ulh and is inereasing in jietiple wilt) 
are the best media for propagation of infeelitm. 

'rile Home V'^isiltir’s wtirk had bven notable for the 
year. 55, 705 Home V'isits were made — a rist* in 
number by l(),09S over Ihe previous year. 1,57S con- 
tact eases were traeed. Many home visits etmhl iit)t bt! 
ilone anti contacts could not be traeetl as the Asstieialioii 
in not yet solvent entiugh to engage more Home Visitors, 
though they need them very iiiueh. 

1 here has been also a great increase, in publicity 
work this yt'ar. 500 lectures were given in schools, 


colleges, exibitions et<‘. Resides, the Association hatl 
participated in 18 Exhibitions in Calcutta and S Kxln- 
bitions- in Mofussil. 

'rile Asstieialion is in urgent lU'ed of iimm y. 
'riiough this year they have st'cnred a grant of Hs 1(),(}00 
from llu‘ f io\ i rnmt iit and tither etilleelious are grt'ater 
than till' prt'vions year yd there is a deficit in Ihr 
Riulget. 'I'ht y have inaiiguraled a “ Rniltling Pund," 
a “ Ft'ctling Pmitl ’’ (to su])])ly extra food for the lU'i'tty) 
and “ Kalyani X Hay I'nntl " flo help the X Pay 
Kxamination of those who eanmit [)ay for it,) by eolice 
lions s])eeially maile for tlu'se purposes. All tby^se art' 
vt ry miieb neeiled ami the Assot'ialion needs more money 
for Iht'se funds to work tlu'in to a success. 

'Hie Assoeialit)!! is tbe piimt'cr and the only 
e.rganization in fiulia which trains HoniC Visitors. It 
is turning out a number of them every year. It is 
also training Mi'dieal anti Public Health Officers. Since 
1955 four sneli courses were held by tlie Association. 

'Flu* Assoeiatitm bad done very well in inirodueing 
the “ new ” ease cards wliieli permitted of slatistieal 
analysis. 'Fliis will standarilise the work and ease 
taking o£ all tbe tlispensarit's and will lul]) a thorough 
analysis of the rich material tbe .Vssoeialion j)ossesses. 
A few years lu'nee, by the Iielp of these “ ease eards ” 
vt*ry im))ortant statist iea I findings eoulil be worked out. 
We need them very mneh as witlioiit tbe help of sueli 
findings no well directed campaign against tuberculosis 
is poKsibb*. 

The Tliird International Congress for Microbiology 

Tlic '^Fbird Tnti'rnational Congress for Microbiology 
will be lielti at the Waldorf-Astoria Hotel, New York 
('ity, from tbe 2nd to 9tli September, 1958, under the 
auspices of Ibe International Association of 
Mierobiologi.sts, 

Tlu! (!ongrc.ss w'ill be composed of the following 
9 .set'tions: — 
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(1) General Biology: Variation and Taxonomy 

Convener: C. E. A. VV^inslow. 

(2) General Biology: Microbiological (’hcinistry 

and Physiology. Convener: Stuart 

Mlldd. 

(t'l) Viruses aiul Viral Diseases. Convener: 

W. A. Sawyer. 

( t) Rickettsiae and llicksettsial Diseases. Con- 
vener: Hans Zinsser. 

(5) Protozoology and Parasitology. Convener: 

H. W. Stiinkard. 

(G) P'lmgi and Fungous Discaset:s. Convener: 

B. O. Dodge. 

(7) Medical and Veterinary Baett‘riology. 

Convener: F. P. (Jay. 

(8) Agricultural and Industrial Microbiology. 

Convener: S. A. Waksinan. 

(9) Immunology. Convener: M. Hcitlclberger. 

'rile following are the names and addresses of the 

olfice-bcarers: — 

'I'. M. Rivers, M.l). President, Roekfeller 
Institute for Medical Hesearcli, York Avtnuie 
and (JGtIi Street, New York (’ily. 

M. n. Dawson, M.D., (Jeneral Secretary, C'ollcgc 
of Physicians and Surgeons, G20 West KiStli 
Street, New York City. 

Kcnnetli (roodner, Ph.D., General 'rreasurer. 
Rockefeller Institute for Medical Research, 
York Avenue and (ililli Street, New York 
City. 

'riic Registration fee is 5 dollars which will not 
include the cost of a baiujuet ticket or a copy of the 
Proccedinifs of the Congress. 

A World’s Fair will be held in New York C’ity 
during the summer of 19:19. Consequently, tho.se who 
wish to attend the Congress for Microbiology shouhl 
make plan.s promptly. The American Express (’oinpany, 
the ofKcial travel agency for the Congress, will be glad 
to assist in such plans. 

Scientific workers who wish to register their names 
as delegates or as Oontributors of scientific papers arc 
requested to communicate with Dr A. C. Ukil, Secretary, 
Indian Committee, International Society for Microbio- 
logy, All India Institute of Hygiene and Public Health, 
110, Chittaranjan Avenue, Calcutta. 


The effect of antithyrotropic serum on the action of 
human thyrotropic hormone 

'riie thyrotropic horinonc of the anti*rior IoIh: of 
the pituitary gland stim/dates Jhe thyroid gland Injec- 
tion t»f this hormone leads to symptoms of hyper- 
thyroidism. In Grave’s disease it is suggested that 
this hormone is secreted in enormous quantity. (Vdlip 
and Anderson (La/iccf, April l(i, IG.’iS) have shown 
that if injection of thyrotropic hormone into an animal 
be continued for scvtTal wt‘eks a state of resistance is 
gradually tlevelo})cd and the thyroid gland is no longer 
infiuenced by the hormone. If serum from such an 
animal be injected to a normal animal the latter acquires 
a passive immunity to the thyrotmpic hormone. The 
serum of the lesistant animal p«>ssesses strongly anti- 
thyrotropic ])roperlics. ’Phis antithyrotropic s<’rum is 
speeics-speeifij*. Anti Ihyrot ropie serum flcrivcd from 
ox pitnitaries is found Iti have no Iherapi iitie value in 
the human subject. It is very difficult to eollcet human 
pituilaries f(»r 11 h‘ preparation of antithvrolropii: .serum. 

' S. /inner jee, 

Hyper-adrenalism and Buerger’s Disease 

In Buerg»*r’s diseast* there is hyperplasia and 
degeiieralioM of the middh' coat of small arteries to- 
getlier with muc*h ])roliferaticMi and dt squamation (»f the 
iimereoat. Similar elianges are also seen in veins but 
lliey are not lu'chuh'd. It is suggested by Op|>el (Arch, 
lint, din., 1987, P/', 5. ISl,) that hyperadrenalism is 
a possible cause of Huerg( '•’s disease as Ixdter results 
an* ob! aim'd by I lit* excision of suprarenal of one side. 
Similar changes in the vessels are obtained by trans- 
•plauts t)f suprarenal tissue in males but less easily in 
females, (’astratiou in males has no elft'ct hut if it is 
followetl hy implantaliiuis of ovary the arterial changes 
following the suprarenal grafting are insignificant or 
absent. 'I’his indicatt s* thi* value of ovarian extracts in 
the treatment of Buerger’s disease. 

. — S. lianerjee^ 

Vitamin Bi and l^icolinic Acid in Pellagra* 

Spies and .Aring (Jour. Amer Ass., 1988, 

Aiiril 2, ]). io81) have treated eases of <*lassie pellagra 
with peripheral neuritis by the administration of vitamin 
Bi. Tlic neurilie pain is promptly relieved by the 
intravenous injection of vitamin B^. Glossitis and 
stomatities are however not cured by vitamin Bt. 
Nicotinic acid cures the.se conditions. Pellagra is 
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tiu*r(?f()rc llu; rt-sult of irn)n* tlinn one faelor, a eoiielii- 
sion also arrived at by Giilia in lO.'U {lirit. Mtd. Jour., 
Umi, (ii), 5;i). 

— S. /iaiirrjfr. 

Vitamin Bi in Herpetic Keratitis 

Aee<»rdinf;’ to .1. NitsiiK sni and K. 't riandaf (lirii. 
J. Ofihthal, Dee. H.') k ) Vilaniin It, was bnoid 

to be \ery useful in two eases of lierja tie keratitis. 'I'lie 
pain is relieved, progress arrested and cure luislened. 
't'here is lio\\e\« r no e\i<lenee of aritamirnisis. 

— S. lionrrjrr. 

Vitamin (' and Blood Sugar Level 

(i. I/ar amt (i. Cairrone liave^ shown (Mrd. 
Jour. S, iJt.'tS. ]). 5) that sulieiilaneous injeetions and 
per oral administration (»f vitamin (' are biuiul to eaus«‘ 
a fall e l)lo(ul sugar level in normal as well as in 


Industry and Tuberculosis 

1*. K. Sen 

I)e|i|irliiiciit or ’I' iiIm fi'iiln-i-. Ill - Ii-I'li. \I1 liiijii iil<‘ ol 1 1\ •-'•ii-in* ili :!!! 

€ 

Tubereulosis has been present among human Inn’iigs 
for a very long lime. lint never ])ebire has the disease* 
been so active and wide spread as in this industrial agt*. 
Wv all know luben uhisis spreads by eonlael, specially 
from one person l<» another. Any fa< tor which inereas<‘s 
tin* ehaiiees of t-ontaet also inen ases the jiossibility of 
mori' p<oj»h- being atfecled by this tiisease. Industry 
is one of the most jiiolenl factors in this direction. 

1'ornu‘rly, pe<iple used to be of ♦nore rural habits. 
'I'hey lived in villagts, there was lU) eongesti<»n; the 
houses being wich* apart, they came in eontaet with 
fewer persons. Tlu y, in short, li\ed in a manner which 
alb>rded a much better ))rotei'tion from infection from 
others. \Nith the advent of industrialisation, people 
from dilTerent parts of the (smulry w'ere drawn to areas 
W'here factories were loe led, so that soon there was 
over-erowding. Hesides, being aggregated in small 

12:9 


diabetic subjects. 'I'lie fall reaches its maximum about 
an hour after the injection and is folKnusl by a pro- 
gressive rise u]) to tlu* original level in the next three 
hours. 

~S, Huhirjet:. 

Public Telephone 

rnd(‘t)endenl bacteriologists and employees of Post 
Offu*e, .Mejli»-al Departnu'iits iti Kngland and I 'oiled 
Slates have examined all ])ublie telephones, rhey say 
that the risk of tubereuh>sis infection from I he use (d' 
the lelei)hone is negligible. 

Our Medical Article for August 

'The following arlitde on ‘ 'rulaTe dci US and 
Indii'-lry * has been eontribiitial by Dr. P. K. Sen of 
the Department of 'ruberenlosis Iteseareh All Iiulia 
hislitut(‘ of llygiem* and Public’ Health, f’ah uita for 
our ‘ Medicine and Public Health Sta tion ’ t»f Iht' 
])resenl issue of the jj)urnal. 


h. 

areas, they eanie to moi’c intimate (*onlael with one 
another both in the worksho])s ami private lives. The 
housing |froblems of the W(n*kers. though becoming in- 
ereasiiigly important as tlays ))assed, were negleeletl at 
the beginning. 'I liere was no plan for ventilation, no 
plan to avoid ovi-rerowding. 'I’he wt.rkt'rs gathered as 
close as was possible to their working areas, 'f'his matle 
the housing and living conditions of the workers extreme- 
ly poor and insanitary. Wt; are eondueting an investiga- 
tion aniongsl the workers of a jutemill near (‘aleutta. 
The crowding, living conditions and sanitation of the 
lious<‘S when' workers live are \ery unsatisfactory. .Most 
(»f llie workers come for work from tlm villages, 'rhough 
j)oor in their homes the eonditioiiJt of living are (piite 
different. riiey are just the people who do not acquire 
mueli speeilie resistance against tubereuh>sis as the 
iiieideriee (d‘ the disease is much less in rural areas. 
'I'bey are, in the words of Prof. Cummins, “ Virgin Soil ". 
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In tlic uitius where the ehanees ol’ eontaet I'^re greater, 
peoph* are ^*:rneral]y infeeltd at a a«;c‘. If the 

infi'etidii is not ovt rwhi hiiin^, whieh in most east s is the 
ease, the disease is not i^stahlishtal hut the person ae 
(piires a speeitie resislaiiee whieh can eo])e with, to a 
lar^v exleiU, the siihsetiueiit infeelioiis tti produet* disease, 
'rinvse villa^-e }>et>ple are j^enerally not inlVeted, that is. 
they art' liUe " Virgin Soil W'lien they eonie for wtirk 
in the industrial artas, they fall intt) this dee|) iiiiiie 
t)f insanitary eonditions. 'The inseeiirily of posit it»n. 
unhealthy sot'ial hahits. and mental dislurhanets arisin|>^ 
out of this new einironment sap t)ut their vitality. 
Atiih'd to these' is the ^‘reater ehanet* t»f infes t ion due to 
t)ver erowdin^- both at the wtirkin^- |)laees and in houst s. 
A ])erst)ii who was not, infeeteil before, if infeeted with 
massive dtise t)f baeilli, faeilitaled by the abo\e etin- 
tlitions, he ^els the tiisea.se tpiiekly and in a iiuire 
fulmiimtin^*' form. 'I’hey die like Hies and infeet tdhers 
ra])idly and surely tieeause of their ii^noraiiee and 
peeuliar li\ini*' eoinlilitms. Morrel. the i;reat Freneh 
|)alhoh>'s;ist , lirst d(‘teeted this peeidiar b< haviotir td* the 
disease" in sueh uninfeeted men. 'The .Vfriean reeruits 
in the (ireat W'ar, the SeiU'^alese, eame to h’r.iiiet'. 
'riiey were farthest away freuii ei\ili/alion and tuber- 
eulosis .•mum^sl them in their native* e*«umtry was rare*. 
Tin y were, the refore, " V'ir^in Soil ”. W'heii tin y 
arrivetl in rranee, they fell into an atmeisphere* where* 
inotterale*ly heavy infet*tion was pe>s.sible. 'I’ln* Fre“nt*le 
men are use*el to this and they dee met j*'et the tlise'ase*. 
iiut lilt* Seiie^ahse*, as they hael no |)revioiis infetlitm 
anti t*e)nse*(jiu*ntly a(*(|uired ri*sislanee*. I 'ell a prt*y lt» llje 
eli.sease aiiel they dietl like llies. 'riioili'li India and her 
\illai;*(' pt*oph* are met in the same talej;e)ry ofi " \'irf»in 
Soil ” a.«i tin* Sent‘^*alese, yet t*ertainly they are not as 
resistant as the* Kuropt*ans e»r the town tlwellt rs t)l India. 
So. win n they etune ft)r sear(*h of work and have tt) live 
in the erowtied envirt)nnient where o|)pt»rt unities ol 
massive inft'i*tii)n are more fretjueiilly prt*sent, it is ver\ 
likt'ly that many of them ^et the disease* and behave' 
sointtwhat like the Senegalese. 

India is on the road to iinlustriali/.ation. II at this 
very b(*ginning we take nt)le of the havt)e that has iM-eii 
played by tul)ereid(»sis in other (*ounlries we eaii mini- 
mize iniieh t)f the srdft rings and ean sa^e many lives. 
We must try b> improvt' the housing eontlititms, give 
proleelion bv various methods to lbt)se who are not 
infcetM and remove the diseased persons from amongst 
the crowds. We do nt>l need the building of expensive 


hoiisi K for workmen. We cannot allord it in this 
])resent iinaiu'ial eonditions of our country. With the 
advance of indiislrit's we In pe to b<* ri(*her. 'riieii only 
can we undt'rlaki* to build houses for workmen as is 
being done now in (n rniany and at places in (inat 
Hrifain. What w'c want now* is gt>od planning for even 
the liiisli'c or Kulrim bouses. Much ('oulil be at*hieved 
by simple ))lanning to minimi/e t rowding and to inert*ase 
ventilation. To my mind, this should be one of the 
grealist obligations on the jjart of the aiithorili(*s to 
look after tin* living conditions of tin* labourers. 'I'his 
should be doiu* with the inception of the industry in a 
(*ertain area. Plainnhig fnmi the b»*girining' is imjiort- 
ant as it is very hanl to d(*molish already t)uill areas and 
to rebuild them, besides, (Uice (he workers are used 
to insanitary living, it is very hard to change tin* ways 
even if tlu y are housed mider better sanitary eonditions, 
later on. Hut, if they are t*ducated and disi'iplincd in 
the w ays of Ihe^ living from the very entry in the in- 
dustrial life lin y have a rnueh bt'lli r chance to actpiire 
healthy habits and to livt accordingly. 

'I'he dangers meidiomd above are (he general enVcls 
ol indiistriali/.ation in a population who an* not used to 
il. Hut tin re an* some spec ial industries w’hi(*h make* 
the wm-kc'rs particularly susceptible to tuberculosis. .Vll 
the induslriis e\c>lving silica dust in their process are 
dangerous, 'riu* c*hic*f amongst thc*m an* pottery, sand- 
stone. granite*, metal grinding, sandblasting, maniirac'tiirc' 
of seoiiring powde rs, gold mining and coal mining. In 
all the* above indiislric-s, .silica dust is givi-n up in very 
minute* part ic*lcs. 'I’lic*y are inhalc*d by the* workcTS 
cUiring the whole pc riod of tlu ir work. The inhalation 
of this dust may cause a disease* of the* lungs which is 
known as ,silic*o.sis or miner's plithisis. 

'The pn»cluc*tion of silic*ctsi,s de])end.s on the* nature 
of dust its (’hcinical (*om])osition, conc*c‘nlrati(m in the 
working atmosphere* and si/e of tin* ])articles and also on 
the presenc e* of any previous lung disease' of the* work<*r. 

Quite an amount of work has been clone on the 
ehemic*al c-ompositiem of silicious dust to find out the 
most })olent c*ompcjsit ion in the causation of silicosis. 
From tin* rc'suU of all the* investigations it*sc*cms that 
free* silic*a ” is the* most dange rous form of dust to 
c*ause silic*osfr;. Silic*ate.s arc lt.‘ss dangerous though at 
one lime' si ric'ile or silic*ati* of aluminium and pc)tassium 
(K\.SAI();{ () SiO.; ‘JIImO) was thought to be more 
dangerous than any other form. 

Silic'u dusts arc* inhaled in the deejM'r parts of 
rc'sj)iralory trac*l. 'riic'v are then engulfc-d by ce rtain 
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cells coming into the terminal portions of air-pas.sagt;.s 
and carried to the nearest lyinjdiatie. Tliere they lodge 
and get ilissolved in tissue fluid. Silica is an extremely 
insoluble mineral but investigations of King and Alellor 
show that it gels dissolved in tissue fluid very slowly. 
As silica is a tissue poison it causes necrosis ot the area 
where it gets dissolved and there is a surr»)uiidiiig re- 
aetioii of fihrosis. It is wfiy in silicosis llie lungs become 
b(;set with nodules of Jibrosis. 'I'iie last iiiternatioiial 
Silicosis (n)iiferenee came to the conclusion that silicosis 
is due to " solution ” <if the silica in tissue, fluid. If 
that is so, it probably is right to say that the form td‘ 
silica, combined or free, which is most soluble in tiie 
tissue fluid is flic most dangerous form of dust. 

In order to ])rodiiee silicosis the ilust must be J)resent 
in the almos])hcre at a certain coueentration. if the 
dust is diluted with air or by any other medium to a 
certain extent body can dispose of the dusts aiul no harm- 
ful efVect occurs. Cummings thiiiUs that a iiormai man 
may work in an atmosphere uuiinpaircd in health if 
the silica <lusi does iml <‘xeeed 5,0()0,()0() particles per 
cubic foot of air. 'I’his is almost the threshold ” mimber 
t»f silica dust to pnxluee disiasi*. Any eoiieintration 
above this forhodes dang< r and the more the eoneentra- 
tion the more is the likelihood to develop the disease and 
to develop it ra|)idly. 

The size of the particles also plays a great role in 
the produelion ol Ihe disease. The smaller the parlieie 
is, the longer will it float in the air, tlie easier will ^t 
enter into the deeper parts of res])iratt)ry tra«t and 
the sooner will it get dissidved, as smaller parlielt'S 
expose a greaUr lolal surface area of the dust lo the 
action of the plasma. It is generally believed that par- 
ticles of 5 micron and under in diameter are dangertnis. 
'rids is known as “ KlVei live size range, ” Any particle 
above, this range is probaldy not dangerous emmgli tti 
Im; taken info a<<oimt. (ii fact iiu),sl of the particles 
iroin the diametiT of 10 micron and aho\e eaiinot even 
enter tiu* dteper ])art.s of the re,spirah)ry tract. They 
are euught by the cilia oi the mueous membrane of Ibe 
upper air passages and are thrown out. 'I'hiis they have 
no effect. 

Once a workc-r gels silicosis he is almost eertaiu lo 
die of tubereidosis in later years. No tlefiidle reason 


could be given for this susceptibility of the silicotic to 
tuberculosis. Jiut it has been found to be true. Many 
authors believe that tuberculosis and silicosis are 
iiiscperable conditions, tiiat is, when silicosis is present 
there is every likelihood of tubereidosis being present 
loo. In my own invcstigalioii among the South Wales 
silie.otie-eoal -miners, no eleuieiil of tubereidosis in some 
of them could be deleeled even by tlie most laborious 
search by clinical and postmortem examinations. W'c 
may, tJierei'on*, btdieve liiat tiiough silicosis makes the 
person very siiseeplible to tuberculosis, tubereidosis is 
not universally present nniongst the silieoties. Hut this 
eaiinot mitigate, the dangers to wbieh workers in all 
silica industries are exposed. 

It will be realized from the names of the industries 
meiitiomil that many iiimdred thousands of workers are 
working in an atmosphere laden with silica dust. In 
Kuropi*, Americ'a and South Africa a great amount of 
work lias been done on jireveiitive measures. 'I’lie 
factories or the mines must be w'cll ventilated, w'ater 
sprays are used Lo bring down the dust purlieles and 
musks arc used. 'I’here are many devices for all tliese 
preventive measures which are suitable to particular 
conditions. Hy these measures they have brought down 
tfic number of silieoties. This is a gain not only for 
the vyorkers hut for the capitalists also. Kor each easi- 
of silicosis, hy the ComptwisMlioii Act, the authorities 
have lo pay cpiile a large sum of money as eompeiisutioii. 

it is unfortunate that ulinosl no work has been 
done on the ' dusty industries ’ in Imiia. W'e have many 
industries wlu‘re silica dust is given out in clouds ami 
it is likely Ihal many of the w'orkers are falling a prey 
to this disease and later to tuhereulosis. It is urgent 
that we ^hould eondiiel investigations amongst these 
industries and find out the ineideiiee-rate of this di.si ase 
and of tubereul 'sis. If required all the preveiitivi^ 
measures must he adopted. 'I’he sooner it is done, 
the better. 

'I'he Tuberculosis Enquiry under the Indian 
Iteseareh I’und Association has begun an iiivesUgation 
amongst the Jute w'orkers in a Jute mill in the neigh- 
bourhood of Calcutta. Most of the labourers there are 
reeruiled from villages. We. shall be able to see the 
effect of Ibis imluslrialization on the rural people. 
Besides, jute is a dusty industry tind we may be abb' 
to find out whether or not there is any dust hazard in 
this important industry w'Jiieh is a inonojmly of Bengal. 
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Research Notes 


New Types of Vitamin-D (D:, & D,) 

That. is Tu>t the only ])ro-vitniiiiii I), 

tirts <k‘finitcly ostahlislied in m-ciit yrars 

( Wiiidaiis, liottro nnd Schoiiok. Aim, fKiiK !2S, Hhif); 
WindiUis, Sclu'iU'k ami WitiUm*, /. Physiol. Phrm. 
lOOJfKki). 11 has l)(M‘n Joimd that in*a<liati(.n of 
7 dohydro cholesterol i)re|)ared from cholester^vl 
ac<‘tate, t»:ives rise to a siihstaiice of hi^h antirachi- 
tic activity (‘24,00(1 international units ])er m**:. as 
compared with 40,000 units for vitamin Dj uhich is 
(ihtained from erj^Dsterol). This variety has been 
known as vitamin 

A very re<*ent observation by Windaus ami 
Trautumann (/. Physiol. Plum., ISo, 19:17) 

has j»iven further proof of the above view. 
It has been shown that irradiation of 22 dihydro 
<‘ro«()ster(;l yields a substance (m.p. 107 8*^, 
In')!)’'* -S9‘:i) havin<»‘ a hijih anti-rickct potency and 
show'inj^' an absorption maximum at ‘2(m m /i as 
shown by vitamin l)j ami D.,. This new variety 
of ricket-preventinj»' substance has been lerme<l as 
vitamin 1 ^ 4 . 

This development in the line of chemistry 
of sterols and vitamin I), that sterols irrespective 
of the molecular weij»:ht can be made to possess 
antiracliitii* property, will ad<l much towards the 
progress of science as well as towards the allevia- 
tion of human sufferinjis, 

—.1/. r. Noth. 

Influence of Heavy Water upon Amylase Formation 

(I'ermination of many seeds is associated with 
marked increase in their amylase activity. This 
increase is often due to the formation oi several 
starch-splitting enzymes. Malted barley ha.s been 


found to cimtain at least two distant amylases in 
proportions which depemi upon the treatment of the 
grain. As water is an im)>ortant factor in these 
changes and is also essential to the action of the 
amylases after they are formed, it is (d* special 
interest, therefore, to study the iniluem*e of heavy 
as compaiaMl with ordinary water upon the genera- 
tion of amylase activity during the sjiroiiting of 
barely. 

(\aldwell and l)oebbt‘ling {,/. Biot. Phnn, /^?d, 
479, 19:18) have performed experiments to compare 
the amylase activities of barely grains before 
germination with those of grains which had been 
allowed to gci*minale in water and in different 
concentrations of heavy water. The com])ari.sons 
were made at delinite intervals during the course 
(d germination and also at what appeared to be 
the same stages of germination of the grains. The 
concentrations of heavy water studied were 1, 10, 
IDO';’:. 

The authors conclude that heavy water is not 
appreciably unfavourable to the metabolism of this 
grain even when present in concentrations many 
times higher than those which are probably 
normally enct)untered in nature. 

Hundred per cent heavy water, however, had 
a marke*lly niifavmirable influence upon the rate 
ami extent of (he sprouting of the barley and upon 
the generation wf the amylase activities which is 
affecte<l in the same direction as the germination 
of the grain. Moreover, the unfavourable in- 
intluence ol' the higher concentrations of heavy 
water was much more i)ronounced with (he starch 
splitting (a-amylase) than with the sugar forming 
(11-amylase) activity. 

— //. N. B, 
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University and Academy News 


Royal Asiatic Society of Bengal 

An ( )!*(liiijiry Moiillily Mci'tin^' ot tlu* Itoynl 
Asi.itir Socicly nl’ wns held nil Mnnday llio 

4tli July, I94(S. al r)-;5() p.iii. 

Tli(‘ r()IN)\viiij'- candidalns wciv liallntiMl for as 
Onliiiary AIcmiImm’s : , 

il) Andrew McLaren (^arslairs, M.A., IWnjial 
(Miaiid)er nt* iVnnmeree, ( \*d<‘iil ta. 

(-) SnpraMial Mnzmndar, M.A. ((‘al.), 
Mas1i*r, Kajkumar ( ‘<»ll(‘'ie, Uaipiir, 
i\\\ 

1’lie I'ollnwinu papers wen* read: — 

<1) ( 'Idiitaliaraii ( 'liakravarly. Kaslnatha 
lilialla and liis works, 

A I'aii'ly lar'^e niimln'r of small treatises, 
principally on Lnrana or Tantra topics, asmahed 
to mic Kdsiiiatlia liliafla I’dnnla (d' lienarcs, alias 
iSivanrunlanatlia, arc availahk* in mannscripts in* 
dilUrmil parls of linlia. Uni very few of tlicse 
woi’ks have hcmi hroip^ht to the noti<e of scholars 
eilluM* thi'oii.idi des<'ri|)l ive notes oi* through print. 
Jiiltle a^ain is known ahoip the antiior. So an 
attempt has hccii made to ('olle<*t an acconnl of these* 
works as well as oj' the author so fai* as couhl be 
gathered from a survey of them, mainly on tlie basis 
(if the maiMiscripts of a lar^e ninnher of Kas^nalha^s 
little known works, helon^in^ to the Koyal .\siatic 
Society of Ib'imal. • 

(2) U. (Iracc Lew’ison. Kolk-Lore of tlie 
Assanu'se. 

A collection of Folk stori(‘s, in Kn^lisli 
tnnslation, I'olleeted diiiiu”' the author’s ten years’ 
resideiiee in Assam. Narrator’s iianie given in 


(‘ach ('ase. Tin* storit^s are classiti(‘d as historical, 
nnu'al and amusing. 

’rht* following exhibits wen* shown and coni- 
m(‘nted upon 

(1) M. Mahfu/, ul llajp- A note on a Persian 

Manuscrij)! of Saha ’if i-Shara’if of 
Muhammad ‘ Askari-al-l lusaini ’ of IVd- 
grani. 

Tin* manuscript, whii h conipris(*s tin* biographi- 
cal sk<‘teln*s <d‘ tin* P(*i‘sian prose u rit(*rs of .India 
and Iran, has r(*c(‘ntl,v b(*(‘n ai'ipiired by tin* Koyal 
Asiatic Soci(*ty (d‘ Pengal. 

Tin* manuscript is apparently uniipn* as no o1ln*r 
copy is known to (‘xist in any w’(*ll known library. 
A feature (d‘ tin* manuscript is that it is tin* author’s 
autograph copy. 

The author, Saiyyid .Muhammad ‘ Askari bin 
Saiyyid Khurslud ’ Ali, was born at Ibigrani. Jl(* 
was a 1alenl(*d Persian scholar and poet <d‘ his age. 
lie com|>oscd tin* Saha'if in 1212 \.ii. (ISlo-lti a.d. ). 
It contains valuable data ri*garding the Persian 
prose \vrit(*rs in »'(*neral and tin* cont(*mporary Indian 
writers in particular. Thei’e are sev(*i‘al inl(*r(*sting 
specimens of the compositions of tin* Mughal kings, 
princi's and princesses. 

(2) Phintaharau (’hakravarty. -Manuseripl 

of a hitherto-unknowui work of the 
Pdrdaanda School. 

The only work so far known expounding the 
(loelrines and praetiiu's of the little-known but eosnio- 
p(»litan Pai’ananda School of Taiitric worship, which 
puts a taboo on ritualist i<‘ details as also on animal 
sacrifice, which apiiarently is an ess(*ntial fea 
of Sakti-worship, appears to be the Pdrdnanda >iutva, 
published in the (laekwad’s (Jriental Series (Volume 
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UNIVERSITY AND ACADEMY NEWS 

liVI, Haroila, 191^1). Tlu‘ R(».yal Asiatic Socioly 
HcTi^^al posstvssrs a IVajimcntary inaimscript oT a 
small work, (‘alUnl the l^drdmannndamnfnsamfirah.t. It 
uivcs a hriol' aeeount oT the seluml. WhiU the 
priMte<l text, whi< li is dilTuse, is al limes ohseure, the 
present work, tlioiif^h of small extent, is el(*ar ami 
systematie. 

(.‘1) Uaini l*rasha<l. llahilat yr'»np of the 
jioji'^le eyed tish or mml skippm* 
/V rinphlh<ilmn<hin schlossf ri { I^illas). 

(Johies { r the j-cnera /Vn'opA //la/anx/oa ami 
P(‘rio])thalmns reprc'smit, in their hahits, two of tin* 
most terrestrial type's amon^- fishes. They freepient 
tin* sea shores ami e'stnarine mmi-llats of the Imlo 
i\‘n'ifie liiejiion, ami are sometimes fonml e-onsiderahly 
almve the water level, on aerial mots of plants ami 
olln*r oh.jeets that may In' present in their hahitat. 

'i'Jn' mml skippers breathe alnnes|>herie air 
(lireet, ami tln'ir skin is espeeially imnlilied f(»r 
conservin'* moisture. 'I’heir eyi'S are well adapted 
for a shar]) aerial vision, and they use their hijihly 
muscular pectoral fins for loeomoticn on land. They 
feed on small animals that an' left strandeii on the 
mild flats hy the n'ci'dinj*- ti<les. 

The exhihit shows a portion of the foreshore of 
.Matlah at Ihmt (’anniim. Tin' dwarf Siindari shrnhs 
(Avicennia oflieinals !>. ) with their aerial roots 
form a characteristic feature id' the hahitat. The 
other noteworthy inliahitants of (In' mud-flats or of 
the asso(*iated saline pools are the (h*ahs, Vantuii 
litt< ra((t (Kahricius and (h lasimiis nuuuliiHs 
Ijatreille and mofhtsrs of the family ( 'erif hiida*. 

National Institute of Sciences of India 

An Onlinary (Jeneral Mei'tiio^- of the National 
Institute (d* Sciences of India was held in the l/ihrary 
Hall of the India *Meteorolof»i('al Department, Poona, 


on the 2oth and ‘Jtith July I9.‘IS from 9 a.ni, to 1 1 a.in. 
amt J p.m. to o p.m. on both the days. 

A Symi)osinm on “ Weather !h‘edieti»>n ’’ was 
Iiel<i. in which tiie (Abstracts id* pajiers t i Uv read 
eni'Iosed Inreint jimiLiramme w;is as follows: 

Dr (\ W. I». iN'oniiand. ttpeiiiim remaiKS. 

I.nnft lianffv Fnntasl — 

Dr S. U. Savin’. Seasonal forecast iim ni India. 
Mtiliu)n luinift h'nncnsls - 

Mr S. Ihisn. — l'’ranz Ihaur’s forecasts f »r H) 
day |»eriods. 

Dtiihf Foiucusis — 

'I) Air mass analysis and short pi'riod 
weather forei'csts 

ib- S. \. Sen. Ai: mass analysis a. in short 
period weather forecasts. 

Dr S. K. Pramaiiik. .\|)plication of air mass 
.'iiaf.ysis to the problem of forecast in*; of nor* 
westers in lleiiL'al. 

i2) I pper Air Data and Weather Forecasts 

Dr K. K. Pamanathan. Fpper air data and 
weather forecasts. 

Dr K. Snr. -liatent instability in the atmos- 
phere and its conseipiences. 

AFr S. P. \'(‘nkiteswaran. Rainfall due to 
winter distiirbaiices and thi* assocoated uj>pcr air 
tem))eral ores over .Viij’a. 

Dr S. K. I*ramaiiik. I^pper air data and 
weal her fori'casts. 

(J) Fcri'castiim for aviatoi’s 

.Mr lb I^. Ivrishna Rao. Weathei* forf'castin**' 
for aviation with s])ecial rcferi'iice to local forecasts. 

(I) Kiriematical .Methods in Weather Fore- 
cast ine- — 

Dr S. K. Ilanerji. -Kiiiematical methods Ln 
weal her fi: recast iMj*'. 
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Book Review 


Tiik Mktalm'Koist’s .MantaIm {('heap Kdition with 

xupplement) bif T. (r. Jiamfonl, M.Sc., and II. 

Harris, M.Se., published bif Chapman and Hall, 

I Ad., L<md<m, Price 7 s Aid. 

This })()()k is intondiMl for the use of 
inetiilluri^ists, nielHllurjrieal students at uiiiversiti- 
ies find teehriieal schools of enj^iiieers and of others 
interested in metals. In aceordanee‘w4h the object, 
emphasis lias lieen laid more on the pivictical as- 
pect of the subject than on the theoretical back- 
^n’ound. In fact the book is one of the few publi- 
cations on the essentials of metallurjry. Thc‘ book 
is divided into seven chapters; each chapter ffives 
a fairly clear account of the subject include<l in it. 
(Miapter I deals with sampliiif? and assayinfj; of ores 
of copper, iron, manj;anese, f*:old, silver, platinum 
and other important metals their (jualitative and 
(tuantitative examinations. (Miapctr II provides 
sound methods for the complete analysis of both 
ferrous and non-ferrous alloys of every day use. 
(Iiapter 111 is devoted entirely to the complete exa- 
mination of fuels and refractories. Chapter IV shows 
in a very precise way how to calculate furnace 
charjres — an information which is of fundamental 
importance to the be}<inners and workers in the 
nietallurf^;y. (^hai)ter V f^ives a clear and complete 
account of the metlnxls available for the measure- 
ment of hiijrh temperature and the procedures 
actually adopted., Chapter VI deals with the 
practical .sitles of metallography and industrial 
alloys, which are very well treafeil. Chapter VII 
contains a summary of the manufacture of non- 
ferrous castin(?s. ^ 

The tables appended at the end of the book 
servo a variety of purposes and are sebloni found 
together in any sin^de text book on metallure:y. 

The book can be recommended to inetallur- 
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tjisis, students of mctallurf>y and to otlieis interested 
in metals. 

//. N. 1). a. 

Television — Theory and Practice — bij J. H. 

Repner, R.Sc., .i.C.G.I., A.M.I.E.V., Second and 
Revised Edition. Chapman and Hall Ltd., 
London lO.'lT. 

We welcome this new edition of I he well known 
publication by Mr Heyner. The old editi«»n has 
underjjone extensive chanj»es and a lar}»c portion 
of the new edition has practically been re-written. 
The book is divided into two parts, the first dcalinji*- 
with the receiviuf' techniiiue and the seioml with the 
transmittiiifi: techniipie. As stated by the author more 
.stress has been laid on the fundamenlal princiides 
of the subject — and these have been ve)'y lucidly ex- 
plained — than on the detailed descriptions of actual 
methods and .sy.stenis. The .seriims*- student of 
Television R»dnjf to take up the study of the sub- 
ject will find the liook extremely helpful. .\n 
excellent survey of the principles of both transmis- 
sion and reception, particularly of the modern 
sy.stems, is jjriven. The treatment is loj>:ical and non- 
mathematical r.nd the author has been able to hvin^ 
home to the reader that Television to-day has pa.ssed 
the amateurish sta^o and has attained a sort of 
stability based on strict scientific principles. Inspitc 
of the opinion expressed by the author that in an 
art like Television, which is chanjjin}? so rapidly, 
detailed description of an actual working: apparatus 
may soon become out of date we would have liked 
to .see such di.scu.ssion and de.scription of some of the 
actual modern transmitting and.receivin{? apparatus 
which are in more or le.ss common use to-day. We 
hope it may be possible to include this in future 
editions of the book. 

-i/. K. U. 
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B(X)K REVIEW 

fNTKRMKniATK PlIACTNAI. ClIKMISTHV, />// Prof. P. It. 
Sar/caVy PubUshvtl bij //, VhuUvrjcr i\’- Co., 

JUy Shnmavharttn Dr Sirrrt, Calculta. Prirr //.} 
First FflitioHy Ii)oS. 

Tins hook is inIciukMl to moot ttio ro(juirom(‘iits 
ot* Itio Intoniiodi.-ito Stmlonts in i)i*;iotio;il oliomistry. 
It i’lilly (*ovors tho sylhilms of tlio (’oloiittn r?iiv<‘r- 
sity Mild Dmoom 1 iit('nnoili;il(‘ Iknird. Tho oxpori- 
monts liavo boon vory uii-orully <lr}i\vn up ;iii<l tin* 
dosoriptioii is vory luoid mikI olojir. Tin* hook somns 
I'nirly thorout*!! niid systoimitio, jiiid tlu* suhji'ot 
mnttor h;is boon woll ;irr;iiij^od. 'Dk' I lili'rmodioto 
studonts ill soioin-o will loivo to nyipoar at tlio praoli- 
(‘al oxaminaf ion from tliis sossion ; and it is ({iiito 
in tho fitnoss of tilings that thf* author prodiiood a 
roally jiood hook for tht‘ studonts. His hook has 
boon a distinct imiirovomont nimn tho exist iny: om^s 
on tlu‘ same subject and tlio stmlonts are sun* to lie 
honontod l)y this limoly pul)li<‘ation. 

Hosi<los tlio practical details, tlu* hook contains 
a world of useful information put in a po])iilar way. 
This w'ill j»o a lonji- way to create a tasti* for 
chemistry for tho hoji-innor. Tho hook is well 
houiul hut tho jirintin.n* loaves mmOi to ho desired. 

l\ A'. />. 

Hac (h r/nvATiON in India, luf P. M, (Uovrr, P.Sc., 
Ijifiian Lav lirsrarvh Institnfr, Xatnhinn. tLinvbi, 
/iihar, India, Pbi'L Price lis. 'J/-. 

This is a practical manual <d’ lao oii’ltivatitui 
which is one of India’s present day mono])oly 
trades. This hook deals with tho onlouudojiioal 
study of lac insects with their »oo‘4raphi<*al dis 
trihutions in various parts of the worhl. .\ statistical 
report is iLriven about the iiu roased pnalnction of lac 
«rov/n in India, Hurma, Han«:kok ami Sinjia])ore. 
Detailed luelhods which have lu*en worked out at 


Nanikuin to coiiihai lac pests, which are the chief 
de.stroyers of lac insects, are <liscusse<l. The different 
.soil treatments witli nianiin‘s and fertilizers for the 
improved Krow'th of lac hosts thus causing inensised 
profluction of lac are <lescrihod. This hook is intend- 
ed to ji:ive the necessary information rejrardinj;’ lac 
cultivation in India and is likely to he much valueil 
by educated lac cultivators and owners for the 
iiiiprovemeiit of lac production. This hook may he 
recommended to ail concerned. • 

liaidifa Hath ( Ihosh . 

iVsNOAl, RkVIKW or ItlOl IlKMICAI. AND Al.MKD lU'.SKAIO II 
IN India, Fid. Fill, Published bi/ the Sociefif of 
IFnditifical Chemisis, India, lianifabtre. Price Us, ii 
or sh. d. 

The latest yolume of the .series has come to he 
res*:ariled as a stock-taking’ of the |u*o}^re.ss of hio- 
eh(*mistry and allied restaridies in India durinu' the 
year 1TI7. This r(‘view' deals in a nut shell with all 
the contributions which workei-s in India and Indian 
re.search workers abroad have made to the advancc- 
imuit of hiocliemical know^led»e durin«r the last year. 
The <lifferent chapters include— -Vitamins, Proteins, 
Hii/ymes, Pharmacology, Human ])hysiolo^y, Patlio- 
lojry and Haeteriolojiy, Food and Nutrition, Miero- 
hiolojry ami Fermentation, Plant Physiology, Chemis- 
try <»f ])lant pisiducts. Phytopat holoji’yMycoloKy* 
Phytopatrifilojiy Kntomolof'y, Soils, Fertilizers and 
Ajanure.s, Animal Nutrition and Dairy Science, 
Veterinary Scienee which are written by special- 
ists in their res])ective fiehls. 

'rids Keviewv (*aii lu* confidently re‘commen<led to 
all, who wi.sh to have a connected impression of the 
biochemical contributors by Indian workers. The 
presentation and print in^- are excellent and the hook 
is remarkably free errors. Tlierc is a full hililio- 
j»raphy with each ehajiter. 

• liaidjfanqih Ghosh. 
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Letters to the Editor 


1 7 '/// l\ilihn' is Hof r( sfumsihti fitr Ifu lit ivs (Jinrssnf in the Utffi'S.] 


E|>icU‘iiiir Dropsy :iiifl llio Contact Infection Theory 

In tlic iinr.vf i^.itions df LmI, l\’:iy Mini (JIiosmI' jui 
« liM|>,sv if li;js Imtii >f:if<‘il l)i:it “ :»s tin- minihcr of nwuns 
IMT |MM'.son iiici(‘;isi‘s, flic (of cpiiicniit' <ln»(»sy) ;iIm» 

MM'S, M fiiiiliiiu ”ocs Mf^siiiist ill!' I'ootMLiio]! tju'oiy, “ 

( I'. 2()^>). ."tiitnin'Ml t<» In* i>rnnti fovit very 

it \\!is coiisiileieil wortli wliilr l« j^o into tin* stntis- 
tirnl iinnlysis I'lniiloynl uhieli eoiild leiol to surli a i'oik'Iu 
sioii. It is tliniciill to i iiiniiilu' a tlis»':ise whose ineiil«*nee will 
inereasi* with the l|^•(•l•eas•■ iti eony,»'stioii. 

A s<-rutiay of the sfatistiral analysis iinlieatt's that it is 
Itased on fji'ilty nietlioijs. 'Phe analysis snIVers from flic 
folhiw in;; two <'i loi'': 

(I) The paitial eonelalion, the inteiprelal ion of whi<'h 
h'ads to the alio\e coiiidilsion, has lieen rtileulati'd 
ai-i-oidiim to a w nni;; nwlliod. 

(2> -N" tcsi hav Iteeii a(t(died l<i j«i<l;;e lh<* si;;nitieanee 
of the paitial <'om elation, whieh alone eould Imve 
'pistlfied tin* alMi\e ^latenienl. 

In woikiiii; o(it a paitial eonelation same niiiiilM'r of 
ohservat ions niiist he talo'ii for all tin' \ari'«h|e.s and the ssTiiie 
set, of values for each \aritihle ninsl he used throiielunit. 
Neither of tln-se conditions is fulfilled in the aho\e anal\sjs. 
'Pin* variables aie- incideina*, looms jiei- pciNon and si/i* of the 
family, tin* la''^ \aiiahle heinj; the one to he eliminated. 'Phe 
nnniher of pairs of ohseivation is J{) in one case and |6 in 
the other two ca^es. Moicovci, the \ahies of two of the 
variahles. namely, incidence and rocmis jut person, ha\e been 
found by one inetlnnl in tlm |ii.-| rasi* and by an entirely 
different method in the other two cases. 'Phns the value 
obtnined for the pailtal eonelation is not a vali<l istiinale noj' 
does it emible us to apjily any test of sii;nilicafn-e. 

'Phe conet I value of the paitial eonelation, which can hi* 
obtained from the two tabh". containine |() pairs td‘ observ 
jitions each, woiks out to be jO'JdHi which i^ practically the 
.same as obtained by the authors them''elves, namelv. | 0*5976. 
'Phis is iimrely a ctdncidence and should not be laktui as a 
justification ol the taulty method, (tidy 13 tle;»rees of freedom 
tire nv5»ilabh‘ for tlie .oriect \alue and P’ir.her's table’ ;»ives 
the e.vpected V,' Milin* as <’’'jri9, which shows that the partial 
I'orrelafion is not si;;iiific‘inf . Hence the .stttlenieiif (|uoted 
above is not justified. All we can say is that the evidence in 


liami doe.s not conti'mlii't the hyptdhesis that for a ftnuily of 
a ;;iv(‘n si/(‘ the incidence of (‘pidemic drop.sy is independent of 
the rooms |u*r person. 

12 H, Hakid Ha;;jin Kow, H. t 'hat ter jee. 

Hliowanipon*, (*!ilculta. 

.20 6 103ft. 

' Lai, b'oy and (Ihosal, liifl. Jour. Mul. Uts., /5. I. lOl-iSO, 

1037. 

' Lisher, Hhitislu'ol MithnJs for L'isnuch ll'orkt rs. 4th ed., 

Iftft, 1032. 

EfHclpncy of the “ Knforay ” Mosquito-CTitchlnjjC Machine 

The invt'iitor of the “ Kntoray ’* machine claims tlmt if 
the machine i.s insttilled in a })lace it will catch most of the 
nmsipiitoes of the place and thereby redm'e the incidence of 
mosipiitoes in the surroundin;; sirens within a specified radius. 
Senior Whiti'* W ol have tested the etiiciency of tlu' machine 
and one of tiuur conclusions is that “it is not captibh' of 
makin;;- any statistically si;;nifi»';mt difference in mosquito in- 
cidmice even within a fi'W feel of its point t)f o[»eralion," 
tp. 629). 

.\ .si'iutiny of the data and the stsitistical analysis theri'of 
shows that the experiment was not di*si;;ne«l properly and the 
methods employed in tlm analysis suffi'r from .serious defects. 
The following; table cives the total hand catches of male 
nios(juit<ies for tiv«‘ ^•ollsecut ive yetirs in experiment 111 (A). 


ILi'iu rimt utol Arto 

('onh'tJ 

. t rt 0 

1-22 wks. 

23 30 wks. 

1 22 wks. 

23 30 wks. 

346 

271 

326 

269 

105 

193 

92 

64 

9<) 

W 

41 

45 

ft2 

163 

55 

80 

67 

82 

81 

46 


If we comjiare tlie figures of | 22 weeks for the Iwt) aretis, 
when no machine was working- in either areti, it will be si*en 
that while the incidence of mos(}uitoes was steadily fallin;; 
in the e.xperimental iirea, in the contrtd areti tin* incideina* 
wtis rising; since the fourth year. Moreover, in the fifth yeai 
the total catch in the control area rose for 1-22 weeks and 
fell for 23-30 weeks. 'Phis shows that some unknown cause 
has been ojierntin;;' in the control area which was prohabl.'’ 
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abst'Tit in tlio px|M'riiiu*iilal an*n. As tlu* actual ('xperiiiKMi 
with “ Knioray ” was carried out in the fifth yps.r. the value 
of the seeond area as a eoiilnd is exireoiely <l<Mihlfiil. 

h’ijvijres for M) weeks for eai’h of llie five years \\»‘re used 
in the statist i<‘al analysis which was carried out seiiarately for 
the tiuilo and the feuuile iuosqui((M*s. Kxpected weekly \alues 
for the fifth year were ol>taiu<‘d l>y extrapolating' from 
straijlht lines fitted to four fi}>nres for i‘acli week. I)eviati<iti> 
of the expected from the olismved values in the fifth year were 
worked out. The mean of these deviations for the first period, 
namely, 1-22 weeks when tlu* uuK'hiue was not workiu”;, was 
compared with the mean for the second period, namely. 23 30 
weeks when the machine was working;. Fisher's / lest was 
applied to test the si^nificaime of tlu* dilVeiamce hct\\«'cn the 
means of tin* two [)eriods. Tin* results of this test could not 
hrin^; out any sienlfi«*aMf difference caused by the machine. 

The above method of analysis is faulty for the fidlouitie 
reason ; - 

Xo test has been appli(‘d in ord<*r to .judee the sieniti<-ancc 
(d‘ the straight line rej;ressioas. As a malt(*r of f.acf, excepting; 

V4‘ry few, flu* rej»ri'ssious are all iusitjjnificant evtm at the S'J 
level. Hence there* is no .justification f<»r woikinji' out tin* 
<*xpee*t<*d values from fhe sfraij^ht lines. 

.\s anti larval measure's ove*r a wiele* aiva w<*re* started emlv 

from the* ml ye*ar, tin* lie's! |iroce’<lun' nnde*r tin* ciicums 

taina'S is lei f.ake* the* me*an eif the* value's eif tin* se'cemd, thirel 
ami feuirth ye'ars as the* e'xpe*<*le*<l \alue* for the* fifth y»‘ai .V** 
the* ine'ieie'uce of meisepiilei eluriiic' lln* earlier we*eks is lallnr 
small, it is better te> h'ave* out the* tioiire*s foi first fe'w weeks. 
'Phis will e'nsure* hoineij»e*ue*ity eif the* lif^-iire's for e*:ich pe'riod. la 
the* follow’in^ table* the* nem maehiae |ieri<i<l has be'cn lake'll both 
as 122 we'i'ks and 16 to 22 wee'ks (ihe fij^ure' |6 Ims be'e*n 
take'll !irl)if rarily ). 




Male*. 


i-Vnude*. 


1 22 

1(5 22 23 30 

1 22 

16-22 23-30 


wks. 

wks. wks. 

wks. 

wks. wks. 

Me'aii elev. 





(Hxp.Ob.) . 

r3 

2'8 87 

27 

97 177 

Din'e'rence* . 

74 

‘i'O 


7'^ 

tstaadarel error 

141 

2' 36 

2'H8 

3>3fi 

1 >e*j>re*e*s of 





fre*e‘elorii . 

28 

13 

28 

13 

t 

5'23 

2*50 

V03 

r94 

t'ompariner the.se* ()lise*rve*il value's of 

/ with 

those* e.\pe*cled 

by e*Iiane*e alone*, 

as fi'ive'ii by Fisher,' w 

<• find 

that the* le'siills 

!iie lii^dily sijjnilie*jint 

for beith maie*s 

ami fe 

i*male*s, if 1-22 

we*e*ks be tukeii i 

IIS the 

iiein.mae-liine* pe* 

rieid. If,’ howe*\e*r, we* 

take 16-22 we'eks 

as the* 

min iiiae’him* pe* 

rienl, mo<le*rafe*ly 

fie-aul result is eibtuine‘el 

in the* case eif mah*s ami 

1 mi siyiiilie'sincc 

is broujrht out in 

the case* eif 1'emale*s. 

Heiie'e, 

oil the wheih' it 

"ill be ssife to say thul 

the mae'hiue hai 

s reeliice’d the iiicieh'iice* 


of male me>.sepiitoe*s. while* its e'lTe'Cl on the* female* inosepiiteies 
is doubtful. 

Ill the analysis of ficino.s of e'xperime'iil 111 (13) alsei a 

f.'iiilty tiie'lhoii has been adeiple'd. In editaininc the* \alue's eif 
y" mean fre*«jneui‘ie*s have* be'en used whicli is fundaim*utally 
wreine-. Only feital fre'ipnan ie's slnmld be* u>e*<l in y f‘*sl. 'riie* 
eoiie*ct \:ilm*s of y’’ an* highly '«ieiiili«:iMt \sifli a positi\e 
e-eii'H'lation in tin* ease* eif male's ami a m‘eali\e con e*la I iem 
ill the' case* eif fe*males. 'I’liiis ill the* c;i.se of male's the* 
tiiachim* ap]ie‘ars In increase* tin* im-iilence ami in the* e*ase* 
of feiii;iie‘.s ||ie macliim* ilee-re-ase's tile* incirleiie'e*. The* se'i'eiml 
re'sull is ileliiiife*ly in fa\fMii' eif fin* macliiwe* but the* first se*e*ms 
to lie sonu'wlial improliabh*. Tin* tioiire's for the* male's su;;'p*sl 
lliMl the* e'eiiitieil aie'M is iimle*r setine imkmiwii influem*(* wliieli 
iU'oliably is abse*nt in llu* expe'i inu ntal aie*a. 'I’lios tin* fieuie*s 
for the* ceMiireil a 1 1 'M ilo iiol pni\ leli* iis with Ljood, emit led figures 
fen the male's at li'asf. 

We* are*, llie'ie'foie', leel fei llie fidleiuini; ceimdiisions : - 

f|) I'lie* e'vpeiimenfs \\e*ie* neif piopeily planneei: 

i2» lIcfe'eM i\ e* s1;itislical niellmds We'ie* appHeel in 
aiialysiru; the* elala whie-li le*d |e» ^einii* peisilive 
sla<e ii.enl aaaiiisf tin* ma'-liim*. 

(3i A pieipe'i- analysis eif the- elafa e-slaldislie.s the e’tli- 
e'ieiie'y e‘i|' llie niae'liine* at Ica-'l in 'emie e-nsi's. 

12 13. Ikiknl I3a;.;an leeew, 13. t’liat 1 i-i ,ji*e*. 

Hliowaiiipoie*. ( 'ale-iit la. 

2(16 I03H. 

* Seiiieir White*. I.al, Vilhikaii, Sv.aiemp .. //i c. \liil, Su 

1 0,1., 6, m 62‘), 1036. 

• Flsln*r. Sliti i.'^l icffl MtiJiotls lor H, s, (irrh r.s, dill 

IH. l‘)32. 

Kesistivity of Thin films: ('aesiiim 

» In the last issiii* eif tlii> joiniial' an i*\pre“-sion feir the* 
ele'pe'iiele'ne e eif ele'cliie al M'>isli\ily ein the lliii'klle'ss of lue'tallie 
liliiis was eli'ii\ed eiii tile* a-.MimplMtii that eli'climis I'eillieliue 
■eitli e'iilier lioai.daiy snlfe-r lamiom scat le-i in;^'. ami the foriMula 
eililaille'el, I . 1 /., 


wlie-re p/ is llie* re sisi i\ ily feir lliiekiu’ss I, 

I) ., bulk luali rial 

e lci Ireinii- nu aii fre e- ]ialb in bnljv innieriu' 

.-iml' /-(OAi ■ (“ " , 

,/ r er: 

was appliesl to I.om'M’s' me*asnreim‘uls eif lib films. It is 
propose'el to appl.v tin* same* tei Love*ll ami A ppleyanls 
mi'asure'm.'Mts em Fs films. Tin* fidbiwin^' Inbb* prese*nts llie 
eil.se'ive'il, as wi'll as \alue'S 
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T- (rt°K, A - USOA 


1 in A 

5 

10 

15 

20 

.‘30 

10 

50 

75 

100 

200 

;30() 

100 

500 

p,Xl()"U 

(expt.) 


1 to’ 7 

87*0 

•Ki’J) 

21*7 

i7‘;3 

15*0 

i;3S 

11*8 

10*8 

0*0 

00 

0*1 

p.XlO'll 17‘2'S 

(Lovell’s formula) 

OS'7 

(i!)'l 

5 F:3 

.'30*5 

:32‘1 

27*1 

IS‘7 

15*8 

8*8 

0*0 

5*0 

5*0 

p,Xl()''i2 

2 1 00 

lO.j’.’l 

7ti‘;3 

()0*() 

11*7 

.‘30*0 

.*30*.*3 

22*0 

IS’O 

11*7 

0*2 

7*8 

7*1 


(forniiila I) ‘ 


It would :i|)p(‘:ir rroiii tlio tliat IoimIh to riMiuiiii 

('onstaiit liovoml 300 A, luit lotiuilly it, v<‘ry slowly 

jijul an arciirat#* I'stimair of its valiu* aftt*r 300 .V w'as not 
possihh* from tin* ; 4 ni|jli in L(»\'('ll ainl .\|)pl»*\ar«ls ’ paper. It 
w'iil 1)0 olisi'fvrd that lorniiila (]) fils in with tlu* ohsiu'ved 
(lata ratlici well except for tlie iiiternie»liate region 20 to 100 
A where the discrepancy lietwi*en the oliserv('d and i*a1culated 
valiK's is (piite as pronoiinct'd as ratiuu' iiiok' so tliaii, in 
ease of Lovell’s roniiiila. It is of piirticular interest to note 
in this connection that recently Fuchs' lias work(*d out an 
elaliorate expi(*ssion to account for the increased r(*sistivily 
of films, lie has c«insitiered cases of random si-atterinj; as 
well as those of partially elastic scatlerinj^ with dilLu'eiit 
reflection coetlicients. (’omparinj»‘ his results for random 
scattering; with ours, we find that according t(» him also, for 
values of t 13 or 20 A, tin* assumption of random seatter- 
iiif; suffices to Itriii}; about satisfaidory a^reemmit with the 
obserxed data. As thicknesses exceed some 200 A®, Fuchs 
concludes that surfaces a};ain increasinj;ly fuvcuir random 
scatterinjj-. For the int(‘rmediate rej;i(m 20 to 200 A® chu(»siii}; 
suitable values of reflection coctfiei(*nts i.e., ditVment degiaH'S 
of elasli<* si'alterint*, lu‘ obtains as close ajiremneiit w'ith 
observation as desired, thoui;li it must be remarkeil that it is 
sonnwvhat peculiar that collidiiij; electrons at the surface will 
behave one way when the film is either very thin or thv'U 
and aiKdher way lor internnsliate re^iions. 

Further details will be published elsewhere. 

Indian Association for the Fultivation 
«f Hcience, 

210, llowba/.ar Str«*et, 13. Mukhopadhyay. 

Falcutta. 

107-38. 

LS'cbafy ncf? (’uHUrr. May 1938. p. 626. 

A. C. 13. Lovell, Vine, linif. Soc. A 137, p. 311. 

■* Apple^uni, K. 'V. S., and TiOvell, (\ 13., /Voe. Hoy. 
Hoc. A Vol. 158, p. 718. 

* Fuchs, K., /’roe. <’amh. Phil. Soc., 34, p. 100, 1938. 

• 

The Structure of Sulphur Particles in Colloidal SuHponfiion 
in Water 

It has be(‘n reported* previously that the spontaneous solid 
depo.sit8 of colloidal sulidiui forrxied as a result of a very slow 
proce.sa of sedimentation, as well ns the electrolytic deposit 


(ddaiiusl on addition of a reipiisite (piantity of Nfl^OII of 
proper 4*(inceiitration to tiu' I'olloidal solution art' crystalline 
.and their .si rue I ores are exactly similar to that of orlliorhonibie 
siilpliiir (»r 

In onier to arrive at a di‘tinit(> (‘omdiisioii about the real 
nature of llie cidloidal suli»hur parlicl(\s in tlu* stat«‘ of 
suspension several alli'mpls were made also to stiuly the 
.solution by .\-r:iy diH'raetioii metluHl,' but 1hi‘y were* all 
iiusueeessfiil.' 

Ifeceiitly W(* have b(*eii able to come to a V(‘iy delinile 
e(»iudusioii as lej^ards the nature id' isdloidal sulphur particles 
susp(‘iided ill water. .\ totally new method of sludyiii}; less 
vobatile li(piids by tlu* X-ray dilVraelioii method has b«‘ea 
(l(*\elop(*d, which involv(‘s in exposing' tlu* li(|uid in small drops 
to tlu* iiieidi’iit radiation. With the arraii^'(*ments itmdi*, il 
was possibh* to (’onirid tlu* si/e id‘ drops, which in our (‘xperi 
iiu‘iit was of the order of a millim(‘ti‘r. Wi* found that in 
the ea.se of eolloiilal solution (»f sulphur, a drop of the above 
ineiilioiied size remained, on an averaj;e, undisturbed and 
praetieally unelmn^(‘d f(»r more than half an hour iiispite of 
tlu* iiu‘<‘hauieal (list urbaiU'i'S diu* to tlu* constant working; of 
tlu* pumps and otlu*i' sources. 

II is also worth mentioning' here that no ehan^t* in the 
(juality of tlu* solution was nolieeil ami we havt* also not been 
able to observe any trace of eoa};ulatioii of sulphur particles 
and the .t'oiisetpient cpiiek deposition of .sediments in the 
eolloidal .solutirm under tlu* intliienee of X-rays. To t('st this 
jw)int a set td’ pi 'liminaiy experiments wer»‘ necessary. For, 
if the d(*position of sulphur takes place in this eondition, 
any erystalliiu* pattern obtained may lie due to these (b*posils 
and IK) definite eonelusioii rej'ardinj; the nature of the sus|)eiided 
sulphur particle may be arrived at. 

A (piantity of the .solution was enclosed in a thin-walled 
j;lass tube of about r5 nim. bore. Tlu* tube was s('al<*d at 
both eiuls and expo.sed to llu* X-rays (3in. ani]) at 35 KAO 
for about 10 hours. No sign of sedimentation or any otiier 
ehang(* could be detected. 

Tlu* photographs obtained with colloidal suljihur drops 
exhibited a efystnlline p:itt(*rn but tlu* liack ground was very 
ditTuse owing to the S(.'attering of X-rays by the water 
jiuxleeules in llie solution. Measurements of the sharp rings 
and tlie visual estimation of the relative intensities definitely 
.show' that the eolloidal particles iii the state of suspension are 
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(th<* HO-culloJ ‘ liori/ontal ’) arc, slij»li1ly conciiva ilowii- 
wards (towards the oast), was dis«*oniiblo. 


also crystalline like ordinary The detailed deseriplieii 

of the method and the result will be {uiblished in the Indian 

Journal of Thy den. 

Khaira Laboratory of Physies, S. It. Das. 

University College of Seienee, K. CdHish. 

Calcutta. 

20-6-38. 

' Ind. Jmr. Phys., .luly. 1938. 


All the time the sky was covered with a uniform, thin 
veil of haze. After 4.30 A.M., the s<nifhern part of the haze 
thickened into chmds, the bright spot at U disappeared and 
the whole system vanishtsi not long afterwsirds. 

On the evtming of the 22nd .lime, there was a good 
downpour of rain and the night of the 23rd was cold ami chilly. 
The haze on the morning of the 24th uas presumably due to 
minut 4 ‘ snow crystals in the upper :jtmosphere, nliich gave 
rise to the nniisiial halo. 


A Luaar Halo with Partial Parhellc. Circle anti 
* Horizontal * Arcs aeen at Hyderabad 


Hegumpet, a suburb of llyiboabad, Decean, has latitude 
17" 2V ^i4" North and all it mb* SS4 metres. 


At about 4 A.M. of 24th .Iiine 1938. 1 witnessed what was 
undoubtedly an incomplete system of lunar Imlos, with 
parhelic cinde and so-called ‘ horizontal ’ ar<‘s- a plu‘n<tmenon 
visible generally in vm-y high latitudes. .A. rough sketch of 
tlie apparition giving the position of the moon in the eastmii 
sky is enclosed lierewith. 


The first inner halo circle of irhiti' colour and about 
22a“ radius was complete; the parhelic circle passing through 
the moon ami tlie points A, U, extende<l a c<iiiple of degrees 
beyoml its points of intersivtion with the halo. Its p<)rtion 
inside the halo was faint, and at the points A, II, it 
presented the appearance of somenliat loumlish bright 
patches. 


West 


<1 And 


V Peg 



South 




There was no stvond halo circle of 45" radius, nor was 
there any semblance of the so-called ‘ vertical ’ line passing 
through the moon, at, right angles to the parhelic cinh*. 
But at C — the topmost point of the halo. tJiere 'was a short 
briglit (the so-called ‘ horizontal ’) tangential arc, concave 
upwards, towards the west. 

By 4‘30 A.M. the lower (eastern) part of the halo was 
well above the horizon. At D its lowest point, a short, fairly 


B4‘gumpet, Mohd. A. 1?. Khan. 

Dceean, N. S. I?. 

Ml 7 38. 


The Separation of Neuroloxlii from the Crude Cobra 
(Nuja Naja) Venom 

Sijirting with a sniupU* Jtf erode <'obrn venom the m.l.d. 
of which for pigeoii!-' ( 5(K) g) wns O’ J mg. it hns l»een shown 
by ns' thnt the neurotoxin could be coiieeiit rnted in n protein 
frnetioii which constitutes only 5'2 |»er <'eut of the jirotein 
cunleiil of tin* crude mmioiu, <U' I mg. of the |»urifii‘d product 
contnimsl 59’t» m.l.d. 

Kecmitly wo linvc oblnined n sninple (jf cobrn (Naja 
XnJnj venom which is thiei* times more active than Ihe 
\<‘iiom which we used previously. lOxperimeuts w»*n* there- 
for«* undertaken to separate tin* mMirot(»xia from this ac'tive 
sample. 

.\ one percent venom soluti<m is first iireeipitafeil at 22 per 
<M‘iit .sodium sulphate eoncmit lal ion as meatiemed |>reviously 
il(n\ri1). The filtrate then precipitated at 29 per cent sodium 
sulphate coucentrat i<m by the addition of more 44 per cent 
siHliiim sulphate sedulion. 'flu' mixtun* is filtensi and the 
filtrate is titrated with, more solid sodium sul])hate so as to 
bring the eomarntnition of the salt to 36 per cent. The 
precipitate formeil is separated by filtration.. The sietive 
principle in the filtrate is precipitated ]»y .sodium tungstate 
and siilphnric acid and tduted as descril>ed ill Si previous 
paper by (Jhosh siud De.- In this wsiy a ssimple was obtained 
in which 1 mg. (^f \irotein was ussocialol with 106 m.l.d. 
When, to 8'5 mg. of this prtnlnet, dissedved in 4 ^.c. of iee-eold 
water, ad.iusted to pll 2’8, 8 <*.'*. of iee.<'old methyl alcohol is 
mhlcd a pre»*ipitale is formed. 

This lu’ecipit.ate containing tlu‘ active principle is 
separated by centrifuging siml then washed with eold 66 per 
cent methyl silcohol. It is found thsit 124 sii.l.d. are associat- 
ed with one mg. of protein of this juecipitute. The purified 
neurotoxin sample which we obtained previously starting 
with a crude venom sample (m.l.d. 0’3 mg.) contained only 
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59'6 tii.l.n. jHT mjr. of prolfiii. Tlicroforc oiir nrw pn‘|»;iia 
lion is 2 06 tinirs inoro nrtivo Ilian tin* ono ri'iMirtiMl |in*viiiiisly. 

ApplioH (’licinistrv Dopaiiinrnt, H. X. Uliosh. 

Univorsify l'olli*j;<* of Srinnr, S. S. Dt*. 

(’al<*ulta. X. I.. KiiihIii. 

8-7 38. 


'Scit Hi t (iHil (‘nlfun, 2, 08*), I0)7. 

■I ml, JtiHf. MttI, 2‘i, 1918. 

Nofo nil llif iisi‘ of M<*r<‘iiry voliinic-motor for Uio 
(Irforiiiiiiatioii of Spei'iflc (iruvily of TiinhrrK 

Till' iiirl liiiils usually ciiiployril in ilclrriiiiiiini^ tin* vniiiiiii* 
of a siiiali .spctMiiuui of tiiiilaM' an* 

( I ) liy nii‘asuriiiK' liiinoiisious uT tlu' s^ummiiuui ami llii‘ii 
i-ahMilaliii*;' its ••uliic *M»nti‘ii 1 ; 

( 2 ) I'N <lis|(la«M*iiu>iit of \val<*r; 

(1) liy <lispl:i(M'im'nl of im*nMiiv; 

(4) I'.v «lispla«'*‘im*nl <»!’ .any otln*r li«jiii<l of known 
spccirii' ^t}uily. 


.wpcrifii* jjravily of the spoi'iinon innler exHininulioii, uiul flit* 
following ronimln was foiiinl to bo host siiitoil for tlio 
purpose - 

BHivife -py-n;: 1 ,-,) , 1 .,,,”; 

inornirv a I wator at 
tin* tonip. llio tiMUp. 

, of oxp. of OX|>. 

wlirro ir,-- uoifilit i>f spia'iimai in air. 

I “voluim* by voliiim* motor, 

woi^lit of spooinion in air aftor nioronr; 
ilisplaoiMiu III . 

'Plu* Itnboilsoii lintwn Hisplaoi-imail botllo also niakos 
u.-^o nf mor«Miry, bill was fouml to bo not so ao»Mirato as tlio 
Ibriiil volmno iiiolor wlioii woiki‘i| diit as abovo. 

X’orv liltlo work lias boon ilono to ilolorniim* tln‘ spooilio 
j^ravitv of limbors by llio displaoianont of soino otlior liquiil 
of knwoii Honsity. 'flio rosnils aro likoly lo bo alTootoil 
bi t'aiiso of tho jibsorplion of lii|ni<l bv llio wihuI, or tlio sitUont 
a«Miiin Ilf llio liipiiil mi llio inj^ 101111 * 111 -; o| lln* liinbor, nr bnlli. 

All Imlia Instituto of It. N. Mitra. 

Ily«j;;iono \ 1 ‘nblio Hoaltli, 

Calontta. 

14 *4 m. 


Of tlioso llio first im*tlio»l is vory siiiiplo anil tliroot ; ami 
a iiMinbor of im asnronionts aro ikmsIoiI for aoouratt* rosiills. 
Tlio soomnl niollnnl is wiiloly usod, but it must bo onipliasi/o«t 
tliat tlio tiinlior spooiiiioii in this oaso is always assooiatod 
with a oorlaiii aimniiit of nioistnro absorption, and a oonso- 
<lU0Mt disoropaiioy in tho losiilts. 'I’Im* mothod is part ioularly 
usoloss al difforonl slaj^os of pro^rossivo dryiiij'’. 'I'lio praolioo 
of ooafinji .s|iooiinons with paranin iiivolvos fiirthor orror in^ 
Jiioro tlian 0110 ^vay, 

Of in.sl riiinonts dopondiiij;; on tho ii.so of inoronry, tho ' 
Ibouil nioroui v volunio rnotm* is vory po|iiiiar. Tho insinimoni 
is so dosi;;iiod that it roiairds tho volunio in oubio oontiinotors, 
and tho sporilio wiavily is omnpiitod lii'oin 

;r 

whoio II ..»\oi;;hf of tho spooiimMi ill air, 

I Xo 

r ■ \olnim* roi'ordi'd by iho \ olumo-molor, 
d— donsify of wator at tho toni|ioratiiro of tin 
oxporiniont. 

'Phis mothod apparontly looks vory siniplo. Rut tho troublo 

with this iiwtliod is that it is not at all oasy to roouvor all tho 

niorourv that pouotratos into llio tiiiilM*r porA*. 'Plioro is 

iilway." loft sonio amount of niorourv insido tho spooinion, a 
mat lor whioh should not bo ovorlookod. Hosidos, as a rosnit 
of somo morouiy lillin^^ poros, Iho roadinjr rooordod by tho 

volunio motor oaiinot j^ivo a oorrod vnluo for tin* amount of 
nu»r*,Hiry dispbiood. (’on.sorpioiPly, a <'orrootion must bo ma«lo 
to iho abovo formula in onlor to arrivo at a truo valuo of tho 


On a Now Roarruiiifomoiit in tho Tlilofaniphor Sorlos 

Ry tho notion of iodiiio on sodiothiooamplior in )>on/oiio, 
two produols aro obtaims), ;iu unsaliiratoil disiilphido |l) 
b4>. Kit) ' '10 in, III., and an 1:4 dilhiokotoiio, liist hiooamphor 
(III m.p. 180". Tho ooiiipound ih is oblaimsi if tho roaolion 
is allowod to |;ikc* jdaoo at and iho protliu*t is isidatod al 
01100 from tho roaolion mixturo. Rut if iodiiio is addod to 
.-.odiothiot'amplior in boiling' bon/om-, ami llio prodnot isolatod 
tiflor 13-ld houis, bisi hioo:imphor (11; rosults, 

'Plio disulphnlo (1) doos not roaot with hydroxylamino, 
but ^i\os toSts of unsat iiral ion, whoroas tho dithiokotono (II) 
;;ivos a dioximo and an a/ino, thus oonfirmin^' tho prosonoo 
of two (’:S- ^roup. . 'Pho disul|)hido (I) whon kopl in cold 
for 2 4 <lays in oonta«*t with alooholio potash t20'f ) is olianji’od 
into tho dilhiokotono (II). Tho .samo ri‘a rr.'in^'omont is also 
olfoolod by hoatiii}*' tho disiilphido with a .saluratod sidution 
of .sodium bioarbonato or ovon with a saluratod solution 
of sodium lliiosulphato for 5-6 hours. 'Pho roaotion of iodino 
on .sodiothiooamplior can thoroforo bo roprosontod as 
follows: 


CH CH CM 

? c H ^11 C M /|| II /C M (p 

8 I 4 \'' 8 I 4 \' " / 6 14 

C.S Na I C S S C 

^ CH CM 

die KOH, NdHCO CH <1 I H 

3 _ bl 4 C 3 Mc 8 14 ■■ 


(ID 


That sodiothiooamplior roaols in tho thiolio, plia.so during; 
tho formation <d‘ bisI hiooamphor is also oorrolmratod liy tho 
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isolation of a sulpliitio, (111) by (In' intfrnriion ot* 
^^•llroni<)i‘,aiii|))i(>i' and sodiolliiorainplidr ao-ordiii^- tn tlir i'ollnw- 
ivfudion: 


XH 

VLn. . 




Had sodiothioi*aiii|>lior ri'ai'tdd in tho tiiidkclo |t)ia><‘ 
tliidkidinic (l\') wduld liav<* Ihmt rxpoi'h'd. 




CH[Fd_V BriHC. 
^ c r. oc ^ 


\Vliil«' tlu' paiMM' <Mi lii>tlii<iraiii|i|ini‘ wa^ puiilislird' tlu* 
author explained t)i(‘ reaetion by the as^iiiiiplioti of a 
C-Na tliifu'amjdioi analo^tuis to (' Na-( ’amphoi . Ibit the abi»v«* 
oliHMViilioii l(‘aves no doubt as re;^ards the eoiistitiition nt* 
sodiolhio<*aniplior as well as tin* iiieehanisni iiivoUeil in the 
('oriMation of' bisthioeanipiior. Attempts were also made to 
isolat*' (’-all\\land ('aeyl deri\ati\es of tliMMainphoi. but 
it has been <»bserved that S sdUyl and S-a<*vl derivatives are 
exebisively I'oimeil by the aetion of alkyl ioditles ami ai'vl 
eldoriib's respi<rt ively on sodiot hioeamphot . It has also been 
observt'd that halo};'(M\a1(Ml esters, ( .//. ibomoaeetie ester, 
Hrom propioni<‘ ester, Hromo mahmie e^ier ete., ojve ris«* to 
S substituted d«'rivatives with sodiothioeam jdior. It theie- 
I'ore detinitely established tluit soditdliioeamphor unlike 
sodioeaniphor belmx's only in one phast* and its eonstitution 
ran be represented by (\’). 


The r<irinfiti(»n of Hen/ylidcme d»*ri\atives' <\’ll) of thit»- 
I'aniphor by the aetion of hen/ahb*hyde on sodiotliioeamphor 
ean be inteijneted sis follows: — 


'- 0^*4 ^cSNa »- C8H5CHO 






Alkali appears to be responsible for the abo\e type of 
ri*arian^«*me!il, for if the eondensation of ahhdiydes and lliio 
eamplior !«* allowed to take plaee hi presence o| alettholie 
hydroehhuic a«'id, the ri‘aclion lakes a ilill'erent course with 
exchani^e <d‘ radit'als, camphor and trithio beii/aldehytle ( \' 1 1 1 ) 
m.p. 22(i' beiiij; the products (d* ri‘!iction: 


y'l 


- A Hj CMU r. 


'•-Kf.ftHs 




rile e\chan};e of o\vj;en for sul[>hur ill ben/.aldehyde is 
uothiiic unusual (iml has also been observed by Mitra,' in the 
case of thioacetoacet ic (‘ster. 

My siiic’eie thanks are due to Dr I*. K. lh»se for his kind 
interest in this invest inalimi and also for the facilities id' 
his laboratoiv. 


The details of these lesnlts will be published in due course 
in the Junniol 0/ tin /m/uni C/it niirtif SiHitfjf. 


Accoiiiiii^ to this assumption, the foimation of all the 
<’ siibstitiiled derivatives of thiocamphor can be asciibed to 
a rearran^enii'iit of radicjils fioiii sulphur to carbon thioiu;li 
till* unstable intermediates which couhi not be isolated. Tin* 
foriiiat ion of iso Nitroso thiocamphor’ «\'l/ acconliii^^ly, is 
now represented as follows: 

^ I C >■! 1 ' 

11 11 ♦r^u„r>r< 

‘‘ft ^14 c S-Nd -eC^H.iONO s, . no ) 

^CH NO e: NCH 

— * - H.4-C! -'CftMwCU 

(VI) 


(’hcmisti \ D« paitment, 

I niMUsity t'ollej;e of Scieme Dines t'liandrii Sen, 

and Te«‘linolo|4y, 

(‘alcutta. 

21 6 18 . 


Sen, ,/ 

. //Of. Chi til. Soc„ 

14. 21 b 

1017. 

Ihnl.. 

12. 

7S1. 




lhui„ 

n. 

■>21, 

101(1. 



Mi Ira, 

j. 

hill. 

f'hi m. Site 

y. (ill. 

1012. 


Vol. IV No. 3 
All or ST l»38 


135 




SCIENCE 

AND 


CULTURE 


SEPTEMBER 1938 

VOL. IV NO. 3. 


fjournal oj lA^tutal anti (tMutaLJcieHccs 


The Congress ^President on National 
Reconstruction" 


Klsfavhere ill this issue, we pulilish u inoiiieiit('Us 
pronouneemeiit I»y Mr Suhhas (Minmlra flo.ie, 
Pnvsident of the Indian National (Vm^iTss, on the 
Nalional Ueeonstruetion of India. The (/onjrress 
President advoeates, in uiierpiivoea] terms, for a 
larjre seale iiidiistrialisation of the eountry, as the 
only sure remedy for solving: the ])rol)lems of 
poverty, uiieniplcyment and <lefenee. lie also out- 
lines a elear-eut seheme for lari'e seale industrialisa- 
lion. AVhen tin* National tlovernmenl. eomes, says 
Mr Pose, it should adopt a poIi(y of development 
<»f the mother industries viz., of power supply, 
produet ion of metals, of tools and maehineries, and 
of essential ehemieals ami of materials essential for 
transport and eommunieation. It shonhl .also train 
up the necessary teehnieal stall', and set up a 
National Research roiincil. Mr Pose suu’j 4 :ests that 
a National Planninj^ Poard, comixised of eminent 
seienti.sts, industrialists, and public men should be 
set up immediately to draw up detailed schemes t>f 
promotion of mother industries. 

We believe that the Presiilent has *1:1 veil the 
much wanted lead lo the country and his advice 
should be accepted by the Conference of Industry 
Ministers of the Conijfress Provinces which is 
shortly froinj!: to meet under his Presidency 
at Rombay. We hope further that the conference 
would not break up after merely passinji: 
pious resolutions, but should actually brinj? into 
existence the National I’lanning Poard to draw up 


a detailed report on larjic seale industrialisation. 
This re])ort, which we think will take from about 
six months to a year to take shape, will serve as 
a jjnide not only to the ('onj^ress Provinces but also 

10 others, and the Central Povcuaiment. We hope 
that the Report will create a clarity of vision and 
a correct definition of ideal, point out the true path, 
and thus remove the embarassiiiR' confusion of 
thou*»:ht now prevailing: ail roiiml the country. 

The ma^nitmlt* of the confusion of thought and 
its paralysinjf action is not, vve are afraid, properly 
realized. We take only one example, the Industries 
Minister of one (’oimress Province expressed recent- 
.ly his determination to elTect lar^fescale 
iminstrialisation, but a little later in his speech, we 
were dismayed to find out that by lar^jescale in- 
ilusf riali.sation, he means cardboard manufacture and 
soap niakinji:. He did not probably realize that these 
are very minor industries, and their introduction 
and success as well as those of many others depends 

011 cheap supply of power, of 'essential chemicals, 
and of raw materials; if supplies of these arc en- 
sured, the minor industries would f^row 
s])ontaneously without any state effort. To use a 
metaphor, 'the ministers are not atteiidinj; to the 
root ami stem of the tree but to the bdiajre. They 
[or{?el that if the root is properly watered, the foVi- 
at!;e will take care of itself. But at the iiresent times, 
the (lovernment exercise no substantial control 
over these key (or mother) industries and have 


THE CONGRESS PRESIDENT ON NATIONAL 
RECONSTRUCTION 

allowiMl thoni to Tall iimloi* private liands. At any 
inomoiit, tlirsf small scale- imliisl i-ics where they exist 
may lx* killed hy (M>rpeM*a< ions wliie'h (‘oiili'ol the 
iiiotlu*!' industries. KurllM*r. these minist<‘rs, lieiiiy; 
new' to thi'ir task, and heinji unable to obtain 
the necessary leedinie-al advice from their subor- 
elina^e-s, ha\e not he'e-n abb* !«» obtain the ])rop<*r 
])ers|/ce< with r<-sp(‘<'l to industrialisation. The* 
ee'nt*nsie)n is rurfher ae-ex-nf uate-d by une'ritie'al news- 
pape-r pnj|)a^anda, ami by the patt in^-e)n-t In* 
back ('•' sueh propaiiamlists by hijihly plaeeel i)<*r- 
sems. .Mr linse* has v(‘ry point(‘dly ex|)oseeI the 
hedlowne*ss of the- e-laims ed‘ a elirec'teir eif inelustri(‘s 
\vhe>, having int r(Mlue*(‘el. aeeeu'elino' to his own ver- 
siem, a e‘he*ap me-lhoel ed* manut'acl uriu};- umbrella 
hamlles, anel bell-me*tal ue)e)els, trieel* to e‘i'e*ate* the 
impre-ssion that he* has bre)UM'ht on imlustrial re^e- 
m*ration for the* i>?*e»vine'e*. We* are at'raiel that In* 
is not the* only s|>e*e*inien of his class. 

In st ramie eonirast te) the clarity and boleln(*ss 
.Mr l»ose*’s pronemnc(*ment is the eiffieial polie‘y e)!* 
inelusti'ialisation, or linkerinv' with inelustrialisatiem 
which is e'Xposed in anotln*!* article* in this ,je)urnal 
“ Tee'hnie*al Aiel t<i Indust rie*s by the* ( ie)vernme*nt 
ed* Inelia.” This will eonvinee all reaelers that the 
men who have bee*n so le)n^ respeuisible for the 
aelministral iem ed* fnelia want Indians to ^row ne>- 
thinjl' but ‘ potatoe*s ami tobaecen' Straujiely 
enough, 1he*y are supjiorteel, theiu}|li neit orally, but 
by their aedieni, by the* e*\tr(*me* se*e*tie)n ed' the (\mi- 
;»ress wlu) aelvoe-ate i\ re-turn to the* primitive I'orms' 
ed’ lil'e* tie the* bullock cai't, spinning*- wheel, anel 
the* heeme-spiin. 

We hope that .Mr Hose’s pre)neuineeme*nt will 


create the proper perspective, anel iC [t is further 
backed by the* report ol* the National J’lanninj*; Com- 
mission, w'ill chalk out the pre)t)er line of action. 
IjcI us alse) hoix* that the ])ronouneement will cut 
the Indian Nation adrift from the philos()])hy of 
the bulh:ck e*art te) which it has see leiii”' bee-n tether- 
eel. on acce»unt of an incorrect ap])i*eciatioii of the 
impeirtanco of inelustries te) the Nation. 

We <lo not minimise the evils that have e?‘e])t 
into the* moele-rn cai)italist ic-cum-scientitie* we rbl. 
Hut the.*.se e*vils have arisen. be*f*aus(* iii.-sn lias ^aine'el 
consielerable control eever forces of nature before 
he has j*-dnee] moral control e)Ver his own self. The 
elevelopin;|- mii’aele of scienex* is at our elisposal te) 
use or to abuse. Hut wdiat she)uld not be forgotten 
is the fiindame-ntal fact, that if po])ular leaders and 
po\)uh.r ••e)vernme*nts are as iidellifient anel far- 
siiihte-el as Mr Hose*, if business men are me)re elis- 
inte‘r(*stt*el. ami if we all w’ork for social welfare ami 
social justice-, we* can, with the* aid e)f scie-nce*, e*nter 
i)do an era of ])le‘nly and ])rospe-ri1y ; where e*ve*ry 
man and woman in Imlia es-in live* in e'omfeirt whiedi 
woubl have* been the envy e)f Kmperor Shah.jehan. 
l>ie)lo»ie‘ally s])e*akiny, life is a e'ontinuous preie-e-ss 
e)f aeljustme-nf ami the* tempo of mode*rn seientifie 
pre)»ire*ss ele-mamis that the rate* of sue*h adjustnie*nt 
she)uld be very cemsiele-rabiy aee(*lerateel in Imlia. 
The traelitiein should elisappear that each ^enera- 
tie)n shoulel live more or le-ss umler eomlitieins 
which »e)vi‘rned the live‘s of its fatiu-rs and shoubl 
transmit to the* next .ne*neralion similar ceimlitieens 
of liviuii’. We* wish to hobl up be*fe)re* every inleli- 
«»(*nt man and wemian in this country this visie)n e)f 
n<*\v a<ljustnie*nt. Sue*h a ])syche)lo.»ical chanji-e alone 
will yive* us the* slreimth to e)verce)ni(* the enorme)us 
eiillfieultie*s that beset our i)ath in the evolution of the 
luelian Nation. 
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Address of the Congress President — Mr 
Subhas Chandra Bose 


1 AM deeply Hratel’nl In ynii Tor Ihe lioFioiir yjiii 
Iijive done me l»y inviliiiii- me 1o the ;nmii;d mc'eliiit*' 
oi Ihe Imlinn S<*ieiie(‘ News Assoeiiil ion, wliieli is 
r(‘sponsil)le Tor ])ul)lisliiii« 4 - llie well-knowfi stierilifie 
joiirmd, “ Sc'ienee iiml (’ullnre.” N’ou e;in liim^ine 
my IVeliiijis in the midst (d* such ;i hij-idy iidellcHiml 
and eidtiired aiidienee. lUil though 1 feel iMIm-ly 
ij^iiorard and small in sin'li a <‘ompany, I wel<-mm* 
the oeeasi»)n I'or more r(‘asons Ilian one. In Ihe lirsl 
pla(*(*, 1 have a v(‘i‘y hij^h appreciation of this 
valnahh* work that is l)ein»- d(me hy SriRNri-: 
AND C. UF/rulU-:. Se(‘ondly, it is a ]irivih‘»t* to mrrt 
such distinjiiiislK'd s(d(Mdists ami have an op])ortiinity 
id‘ 1 ‘xehancinn- id(.jis with them, 'rhirdly. it affords 
me some r(‘lief from the momdony ami di'mlL':cr.y 
(d* my flaily life and enables me lo breathe a healthy, 
intelb‘(dnal atmosphere thoii^li foi’ a shoi‘1 whih*. 
Last bid md the least, I am greatly inten‘sted, as 
all of yon umloubte<lly ar(‘, in tin* application of 
seicMiee to Ihe ])robl(‘ms of national reconstruction. 

The movement for Indian emancipation has 
reached a sla»e when Swaraj is no l(in^(‘r a dream 
— no lonj^'er an id(‘al to be altaim'd in the distant 
fid lire. On the contrary, wo are within sijiht of 
power. S(‘ven md of eleven provinces of IJritish 
India ai*e now nmler Oon^rtss .Ministries. Limited 
Ihou^h the ])owers of those ^governments are, they 
have yet to handle the problems of reconstruction 
withiTi their i*es])ective domain. How are we to solve 
these ])robl(‘ms? We want, lij-st and foremost^ the 
aid of s(‘i(‘m'e in this task. 

Tile Congress and the Task of National Reconstruction 

1 have always hehl the view ami 1 said so in 
my presidential si)eech at the llariiinra (on^re.ss, 
that the party that fights for fre(‘dom cannot 
licinidate itself when ])ower is won. That ])arty 
shoidd face the task of pi'st-war reconstruct ion as 
well. Hence, (\)n pressmen of to-day have not only 
to strive for liberty, l)ut they have also to devote a 


portion of their llmiinht and (‘Jier^y to problems of 
national rt‘eoiislrm‘tion. And national rei'onsIriM'- 
tion will b(‘ possible only with the aid of si'ieiiee 
and onr scientists. 

The President is wholeheartedly for Large-scale 
Industrialisation 

May I m>w, with your permission. i)bn*e lud'ore 
yon some of m.y iih‘as on the i)roblems of national 
reeonst met ion We hear \ er,y often now a-days 
of s(*hemes for brinyiiijj atioid industrial rei'overy 
in this land. An oftieer in this ]»rovinee 
recently wrote a voinminoiis book on a reeovi'ry 
tilaii for Helical. Lroblem we have to faei* is not 
industrial riM overy, liowi'Ver, bid imlnsti'ialisation. 
India is still in llie pr(‘ indiisti'ial sta^e of evolution. 
Xo industrial adv;inei*ment is possible until we first 
pass throniili the throes of an industrial revolution. 
Whether wi* like it or md, we hav<‘ to reconcile 
(mr.selv<‘s to the fact that Ihe ])ri‘Si‘id epotdi is the 
industrial ejioidi in modern history. There is no 
escape from the industrial I'cvolidion. We can at 
best determine whether this revolidion, that is 
indiistrialisalion will be a compai-at ivi'ly jiradual 
one, as in (Jreat Hrilain, or a forced mandi as in 
So\iet Kussia. / tun ((fniid fhn( it Ims fu hv a 
futri’d niifnli in this cnuulrff. 

The Need of a National Planning Commission 

I have no doubt that when we have a national 
Government for tin' winile country, one of the fir.sl 
thiiiGS we sfiall havi* to do is to apiioiiit a National 
IManniiiG- (’ummissimi for the whole (MOintry. As 
a mailer of fact onr ministries in llie sev(‘ii iirovinees 
have already hvou leeliuG- the need (d' a uniform 
industrial policy and iiroGramme. .Xidieipatin^ 
this, Ihe Congre.ss WorkiuG Lommiltee j)as.sed' a 
re.s<»hdion a year a«'o, soon after the fonyress 
ministries came into existence to the ei'Lsd Hint it 
was necessary to appoint a committee of ex])erts to 
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advise Ihe Coiit^ress (lovonnneiits on industrial 
matters. This view was eonfiriiied hy the Ctuijrress 
Premiers’ (’onrerenee which met in M;^y, HKIS, in 
Pomha^ under my (-hairmanship. Thereat ter, the 
appointment of the Coimniltee of Experts has been 
before the Werkinj^ Committee and at its last 
meeting- in July, the Working' (\mimittee decided 
that as a preliniinaiw step, I shall convene a confer- 
ence of the Industries Ministers of seven Ponj^rcss- 
administere<l provinces. I am statin}*: all these facts 
to show that without waitiii}*- for the advent of 
Puma Swaraj, we are moviii}? in the direction of 
economic plannin}r. 

Though 1 <lo not rule out (\)ttaf?e Industries 
and thouj^h I hold that every attempt should be 
nuule to preserve and also revive (\)tla}*:e iiulustries 
wherever possible, I maintain that economic planniii}*: 
for India sliould mean lar}*ely planniii}? for the 
industriaiisation of India. And industrialisation, 
as you will all a}»:ree, <loes not mean the promotion 
of industries for manufacturin}*: umbrella-handles 
and bell-metal plates, as Sir John Anderson would 
have us believe. 

1 }?ratefully reeo}»nise the fact that your 
nia}»:aziftc Science and Culi ure has helped to direct 
intelli}?ent thou}*'hts in this country tow’ards the 
problems of industrialisation. The articles published 
periodically on Kleidric Power Supply, Flood-control, 
Kiver-physics, Need of establishing a National, 
Research (’ouncil etc. have been highly illuminating, 
and instructive. 

Principles of National Planning Outlined 

I shouhl now like to make a few observations 
on the principles of National Planning. 

1. Though fiom the industrial point of view 
the world is one unit, we should nevertheless aim 
at national autarchy, especially in t,he field of our 
principal needs and reipiirements. 

2. We sluiuld adopt a policy, aiming at the 
growth and development of the mother *industrics 
viz., power-sui)ply, metal prodnetion, machine and 
tools mamilaidure, manufaeture of essential chemi- 
cals, transport and eonimunieation industries etc. 

3. We should also tackle the problem of teehni- 
cal education and leehnicHl research. So far as 


technical education is conccrnoci, as in the case of 
Japanese students, our .students should be sent 
abroad for training in accordance with a clear and 
definite plan so that as soon as they return home, 
they may lu’oeeed straightway to build up new 
industries. 

So far as tecdinical research is concerned, we 
shall all agree that it should he freed from 
governmental eontrol of every kind. It is only in 
this unfortunate country that government servants 
arc entrusted with scientific research on receipt of 
princclj' salaries and wc know very well what 
results have been obtained therefrom. 

4. There should be a permanent National 
Research Founcil. 

5. Lastly, as a preliminary stop towards 
national planning, there should be an economic 
survey of the present iiuliistrial position with a view 
to securing the necessary data for the National 
Planning (Commission. 

These are, in brief, some of my ideas on the 
problems of industrialisation and national reeon- 
struetion and I believe they arc held in common 
by scientific men and women in this country. We, 
who are practical ixiliticians, need help from you, 
who arc scientists, in the shape of ideas. We can, 
in our turn, help to propagate these ideas and when 
the cita<lel of power is finally captured, can help 
to translate these ideas into reality. What is wanted 
is far-rcacU«ig co-operation Ijctwccu Science and 
Politics. 

Divergence of Views in Congress Ranks 

Prof. Saha hi;s in the course of his illuminating 
address, asketl me what the altitude of the Oongress 
is towards the problem of industrialisation. 1 must 
say that all (.Congressmen do not hold the same view 
on this question. Nevertheless, 1 may say without 
any exaggeration that the rising generation are in 
favour of industrialisation and for several reasons. 
Firstly, industrialisation is nece.ssary for solving the 
problem of unenqiloymeiit. Though scientific agri- 
culture will increase the production of the laud, 
if food is to be given to every man and woman, a 
good portion of the population will have to be traiis- 
fered from land to imiustry. Secondly, the rising 
generation are now thinking in terms of Socialism 
as the basis of national reconstruction and Socialism 
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presupposes industrialisntion. Thirdly, induslrinlisn- 
tiou is necessary if we have to compete with forei‘'ii 
industries. Lastly, industrialisation is nc‘eessary for 
improving' the standard livin'^ of the p(‘ople at 
lar^e. 

Question of Fundamental Unity of India 

Prof. Saha has a.ske<l another (inestion riz.y 
whether India will he one nation wln^n sIk^ is free<l 
from P>ritish control. To this I may reply that we 
of the (^inj^ress are (‘onseions of our r(‘spimsil)ili1y 
in the matter of achievin^^ Indian unity and 
solidarity. We want t(» not the way of (Miina 
hut the way of Turkey. Hut we shall have to work 
very hard indeed, if w(‘ want to hold lo«»:ether as 
one nation when we are free. For j)romotin“: 
national unity and solidarity, many thiiiy:s are 
neede<( ru., a common liimua franca, a common dress, 
a common diet etc. The ( Niiif^n'ss, as you are aware, 
has heen advocating* Hindustani as tlu‘ lingua 
franca of this country. Itut I helieve that what 
is wanted most of all is the will to he one nation 
and to hold together as one nation, when foreign 
domination ceases. Thus, to my mind, the problem 


of unity is largely a psychological problem. The 
people must he educated and drille<l to feel that 
they are one nation. Other factors, like language, 
dres.s, ftM»d etc. may help unity, hut cannot create 
it. In addition to this national will, what is lUHnled 
for maintaining national unity and solidarity is an 
all India party. That party is the Congress. We 
find in history that each country has j>roihu*ed a 
party for the purptJse td' unifying the peiipic of that 
country. The (’ommunist Party in Russia, the 
Nazi Parly in (icrmany, the Fascist Party in Italy, 
KamaFs Party in Turkey are instaiu'cs in pt»int. The 
Congress Parly in India will play the inufying n)Ie 
which the above parties have ])laycd in their 
respective countries. 

Let me, in conclusion, thank you once again for 
inviting me to this funetioii this evening. May 
“ Scitmee ami ( hlture " have a long useful and 
prosperous career in the service of the nation ami 
humanity ami may the generous puhlic. eome 
forward (mt husiastically to support this venture by 
(‘ulisting as suhs(‘rih(‘rs, by making liberal donation 
and in other ways.* 

' |)(‘livcri*il (III lln* ()('i‘iisioii of tin* AmiiviTsury M«‘ctiiig of 
he huliua Hcicuci' Nows .\ssocial Ion, 1938. 


A Chinese Philosopher on Principles of Education 


A country’s education is in principle the same 
as an individnars. A father or elder brother in 
arranging their son’s or younger brother’s education 
determines his ajiproaeh according to whether he 
is to bn a seholar, farmer, artisan, or merchant.... 
If ho is to make baskets, they will not teach him 
something else.... So with a country ami its fuihlic 
'‘ducatioii. The education is the means hy wdiich 
it nurtures its own kind of people, welding them 
tngethor as a whole that they may be inde]>emieut 
:uid struggle to survive in this world where victory 
-»>es to the fit and defeat to the unfit. To achieve 
this end is impossible with daubs of eastornism and 
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Westernism, to-day learning some foreign language, 
to-niorrow establishing some special stmly, in 
.slipshod confused fashion hoping to reap the fruits. 
Those who have a* mind to this groat bus;ines.s of 
education must first recognise the two principles 
of education, tlie one the tool for manufacturing 
the people of* the country, the other an indispens- 
able means for understanding the world’s 
e.xperience, for examining the tendencies all over 
the world and the special characteristics of our own 
race with a view to arousing its wliole strength. 

Liany Ch*i-('h*ao, 

lit 



The Development of Electrical Power 
in the United Provinces 

A. N. Tundou 


'rilF. «lcv(‘ln|)iiMMil rf rh'clrit'Jil power is a very 
iiiipurlaiil ev<‘ry eountry in the 

present stale <»!’ eeonomie slrni'j'le lias to j»ive the 
rill lest at lent inn tn it. As a matter ol‘ I'aet, the 
(l(.oi-ee nf eivili/at inn nl* a eniiiitry is iujw measured 
hy the r|iiaiiti1y nf power a Iar»e part oL* whi<*]i is 
hound t(» he elei t I'ieal which it produces. Kleetrieal 
power is now a-<I;;ys eonsiiimMl for industrial 
purpose's, for eloiiu'stie use (Iij»h1s, fans, and 
heal in**) for traction ((‘l(‘etrie trains) ami for 
aiirieiiltiire. 'I’lie li^uia's for all the ])rosi)('rous and 
independent (MUintrie's have* shown that the indus- 
tries alone (‘oiisuim* the major part of the total 
peove'i* supply I moi'e than S0%). 

It is, thei’cfon*, evieh'Ut that the (piestioii of 
deveIo]Hii(‘nt of imiustries is elos(‘ly linked up with 
the ])rohlem of cheap j)ower supply. This is all 
tlie more' impeu'tant for the eleve'leipmeiit of small- 
scale* e-eittajie' imlust rie's, which can never preisper 
witlieiut a e-lie*ap su|)ply e)f e*le*ctricity. I (*au cite 
here* the* e'xample* e>f dajian whe*re* iimre* than 50');, 
e)f the* imlust rial euilput is from cejttajie imiustries, 
hut the'se* coltaf^e imlust rie*s are ne»t we)rke*el hy 
jirimilivi* machinery ami manual lahemr, luit hy the 
up to <lale iiiacliinei'y. The use eef up tei-elate 
mae'hiiie'ry is possible' whe'ii the State has a.ssuiTel 
a cheap su|>ply of e*lei*trie*al ])eiwe'i‘. hile*ctric;d 
])e>we'r has supe r.svdiMl all either feirms eif peiwers as 
it has seinu' aelvaiita^e's imt peisse'sse'd liy others. It 
is, the're*f<ire, no weimU'i* that the* allentieui of the 
puhlie* eff our pi'ovine'e' has he*en elrawn tei the 
prohle'iii eif e'he'ap ye'iierat ieiii ami eHstrihiitieui of 
elee*tricity. The' (leivernment e)f the Tniteel 
l*re)vine*e's has ree*e*ntly a])polnteel a ceimmitt(*e tei 
inve'stiuate into a lew aspects eif this prohlem 
elealin**- mainly witli ^he epiestion of tariffs, but it 
is rejire'ttahle tliat the (|Ue*slionnaire is.sued by 
them sheiws a weiefui haidtrupte*y eif ieleas on tlie 


l>art e)f the menteirs of (Joveriuuent. ''I’he epie'stieui 
naire sheiws that the nu'iiteirs want the* attentiein eif 
the puhlic tei he eliverteel, to use a ti<*U]*ative 
lanjiua^e, tei the feilia^e eif a tree ami mit tei its 
reieit. What is wante*el is a theireiu^h examinatiein eif 
the* epiestiein of general iein ami supply freim the* 
natieinal peiint of vie'W. 

The pre*sent state of eb'ctrical supply in the* 
preivince is heipe'le'ssly ant iepiate'el. It leieiks upon 
elee*tricity as an ai'ticle eif luxiiiy, ami the* supplies 
in the hi»“ e'itii'S have hee*n enlruste*el tei e*le*e‘trie* 
suptily companies on te'rms, which are e*xti‘e‘me*ly 
unfair tei ]iuhli(* intere'sts, ami re'tarel the jireiwlh 
eif industries. 

The puhlic supply eif electricity in this ]ii*eivim'(* 
preihahly he'j^^ins freim 11)15, anel a lew ye'ars aj*e» 
it was confineel tei a few lii^' citie*s like Cawnpeire*. 
Lucknow, Allahahael, Aj^ra, l»enare*s ami (Jeirakh 
pur. The*se citie*s have* still j»eit their eilel supply 
companie's. He*sieles the aheivc-mcnt ione'el cities 
ele*ctricity is alsei su])pliee| in some district he'a«l 
epiarters hy oil enj»ine plants (e*apaeily 250 kw 
1000 kw). With the exccjitiein of Cawnpeire, the* 
(Minsumptieiu . f electricity in meist eif the citie*s is 
ceinlined tei elomcstic use (lij»ht ami fan), municipal 
supply, i.v.y (stre*et li‘*htin»- ami power feir water 
works) ami feir small plants like lleiur mill, etc. 
With the inauKiiratiein of the (ianf*es Canal hyeli*o 
electric project, the ieh*a eif rural elect riticatiein has 
also been introduce‘el ami in several western 

elistricts eif the pi*ovim*e many small teiwiis 
havinjr peipulations of abeiut 5000 anel eiver have* 
be*en supplieel with electricity. The pivsent state* 
of electrilication is shown in the map on the m*xt 
paf(e. 

No reliable estimate cf the total installed powe*r 
in these pi’ovinees is available but my ci^itimate is 
that at present the teital capacity installeel in the 
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province is about 65000 kw. ineludiiij^ small oil 
eiifi:inc plants and the hydroelectric power. The 
total consumption per year cannot exceed 200 
million units and the consumption per liead of 
population is approximately 4 units per year. 
Kven in Japan where the natural power resources 
are not so iTlentit'ul, the consumption per head is 
about 400 units per year. This shows the back- 
wanlness of a major province oT India in the matter 
of electricity supply. 

Out of the total installed i)ower, 29000 kw. are 
installed in* the (Jaimes Canal hydroelectric f»rid. 
I shall, therefore, proceed to d(‘scribe this jrrid 
systcMu in detail. 

The water of the (Jaimes canal in its course 
from Hardwar to the plains passes over 12 falls, 
which raime in hci;*hl from 7 t(f 10 ft. Most of 
these falls are situate<l between Hardwar and 
Meerut, and one* is situateil at Sumera near ATmarh. 
The (Jovernmeiit of the Tnited Provinces, under 
the persuasion of the chief eimineer of Irrigation, 
Sir William Stampe, decided in 1926 to obtain 
electrical power from these falls am I the present 
}»rid system is an outcome of that scheme. It has 
been developed in these staj^es, the iletails of which 
can be read in an article by Sir William Stampe 
]Hiblished as a sup])lement of the Leader dated 
November 4. .\t the present time electricity is 

ftener.'iled at seven falls ami the ca])acity installed 


of the stations is as follows: — 


c 

Jhihadurabad and Salempur 

(4X(:00 1 2X1000) 

4,400 kw 

.Mohiiiiiniiiilpur (2X2000) 

4,000 

„ 

Chitaufii (2Xir)00) .. 

:{,ooo 

»» 

Saliiwii (2Xi:>00) 

:!,ooo 


Hholii i4x;)7:)) l!)2!( .. 

2,700 


(2X(i(H)) 1944 

I’aira (:{X2(K»)‘ 

600 

fj 

Kium-ra (2Xfi00) 

m 

1,200 


Total 

18,900 



llesi(b*s these, there are stand-by St.*am plants 
at Chandausi haviim an installed capacity of 
9(M)0 kw. and several other small oil enffine 
generators (total capacity .1885 kw.) at Moradabad 


(500 kw.), Saharanpur (250), Meerut (250), 
Tundla (200), Aligarh (200), and Lhaksar (75). 
These stand-by stations arc meant to supply electri- 
city when the water supply in the river becomes 
in.snflficient during the dry season. It will be 
noticed that their capacity exceeds one-third of the 
total power developed by the grid. 

All the above plants which are situated at fairly 
large distances are interconnected by high voltage 
transmission lines. These lines are shown in the 
map. Out of the total generating capacity of 
28,900 kw. roughly 24,000 kw. arc available for 
consumption at KiOO sub stations on the system. 

Tlie Capital Costs 

The total cost of the system is given as Us. 1348 
lakhs inclusive of all overhead charges. Out of this 
127 lakhs have beem spent for generation, 160 lakhs 
on transmission lines alone and 61 lakhs for trans- 
formers and switch gears, etc. The capital cost, 
therefore, comes to lls. 1,204 per kilowatt installed. 
For the sake of comparison I give lielow the capital 
cost of other hydroelectric plants working in India. 



Us. 

Tata Power (‘o., iJd. 

550 

The Andhra V'alloy Power Sni)ply (\). . 

. 708 

Tata Hydroelectric Powm* Supply Fo. . 

. 566 

The Fan very seheine 

. 550 

The Mumli Hydro eleetrie Works 

. :i,844 


It is, thendore, evident that next to the Mumli 
scheme which holds the Worhl’s record in costliness, 
the present one has been the costliest. We, there- 
fore, cannot congratulate tin* simnsors of the scheme 
on having achieved anything to rhenp generation of 
electricity. 

The cost of generation of the unit of energy 
is about U)'4 pies ami the Irrigation Department 
expects that by 1940-41 this cost would come down 
to 8*95 pies (i.c., *74 annas). The cost of generation 
l)er unit in the case of other hydroelectric works is 
much less; in the case of the (^auvery scheme it is 
J ])ies (?.(’., annas). 

Det us now turn to the rates charged by the 
grid supply. There arc 

(1) For Agricultural 

purptises. I anna per unit. 

(2) All units in excess 8 pies ( V'lf'o 

of 1200 ])er 2 pies for payment 

D.H.P. year within the scheduled 

time. 
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(3) For industrial ^ase. At 1 aniin (i pies piMMinil 

subjeel to the sliding 
sealc ut* rates. 

For the first 13‘2() units 

-/I b 

Up to 1200 units after 
the 1320 units -/O/O 
Next 900 .. 0/7 
Ileniainder -/O 2.1. 

(4) For doniestie use. At 0 annas ])er unit with 

a dise«)nnt (»!' 0 ps. p(‘r 
unit for payment 
within 21 <la.ys of ])re- 
sentin*^ the bill. 

It may be luentioneil liere that the rate at whieti 
w'ater is su])])lied to the eultivators is (‘ven liijiher 
than the existiiif*- canal rates. 

It is evident from what has been (jiiotecl above 
that the (lances (Vinal hydroelee1ri(' sehenn* has 
been ecneeived on an extremely uneeonomi<* basis. 
The hiinh capital cost is partly <lue to the fad that 
the whole load has been distributed ovtu* a very 
lar?»:e area (about 4,000 miles of transmission lines) 
ami a disproportionately hi»li cost has been incurred 
in distribution. The initial olijeets that have led to 
the eiuistruetion of such a loiij^* transmission .system 
have been 


(1) to electrify 88 t<»wns most of which have 

a population of less than 20,000, 

(2) to supply power for pumpiny; water for 

canal irri^^alion in tin* case of Kam- 
«anf»:a and Kali Naddi Rivers, 

(3) to w'ork the tube-well ii-riination scheme, 

and 


(4) to exerei.se agricultural maeliinery on 
])rivate faiaiis. 

The load distribution as been ilone as 
follows - 


Industrial 
Ajyrieultural 
Slate Tube- Wei Is . . 
Domestic 


.. KhbOO kw. 
.. 3 400 „ 

.. 10,970 „ 

. . 2,900 „ 


Much has been made id* supply of elect ricily 
for afyricultural power, for raisinf*- water from wells. 
It is well known that the afrridiltural load is reipiired 
spasmodically for only a few months in the year. This 


Vol. IV No. 8 
SBPTEMBKB 1938 
2 


has, therefore, substantially reduced the yearly load 
factor with subsecpient increase in the {:?:eneralion 
cost. The first principles of economics therefore 
tell us that electrical power is un.suitablc for a^^ri- 
eultural puriioses. One can convince himself if one 
finds out what i)ercenta^e of total power is used 
for at^rieultural purpose in any other country. In 
Russia it is less than 2%. In (4iina where in 
certain places fields have to be irriji'ated from deep 
wells, as in Western U.P., punlps driven by oil 
enjrines and mounted on motor trucks are in use. 
If the Oovernment is anxious to ])romote well-irri- 
j»ation. it appears that the ^rid systpm would be 
terribly e\])ensive for on the averaj»:e only 100 watts 
are eonsumeil per mile. The best solution appears 
to be motorized pumps, motive power beinj*; obtained 
from petrol or alcohol engines. 

It has been ealeulaled that even at the present 
load factor, the cost price ])er unit at the Kcneratinj? 
station is only three pies. I can, therefore, only con- 
clude that the supi>ly would have been cheaper if 
instead of trying to ca])tun‘ the iniblic iiiiaj'ination 
by the i<lea of rural electrilii'ation, the sponsors of 
the j^rid \vstem concentrated on the load in a small 
ar(‘a round the j^enm'atiim' station. It may be 
argued that the i)ower whi<‘h is aeiierated is much 
larjA’ei* than reipiired for these rej^ions but the map 
<»f r.P. clearly shows that pi’actically all the >;enerat- 
intr stations have a moderately bi}i city within ten 
miles from it, thus, for example, the station 
Ibdiadurabail is near Mardwar, Fhitura and Salawa 
near AIuzalTarna^ar, Khola near Meerut and Sumera 
near Aligarh. The.se cities alone can easily consume 
all the pow(*r if it is really siiiipliisl at a cheap rale. 
It has been arjrueil that on ai'cmint of the absence 
of any mineral area in the vicinity of the ‘•eneratiiiK 
stations thm’c was no i)ossibility of any develoinnent 
near the jicnei-atinj*- station but chemical industries, 
and other imlustries which depend mo.st on electri- 
cal ]>ower coubl lloiirish easily if power was avail- 
able at a much chea])er rati'.* 

Let us now turn to the steam driveif plants in 
our pmvince and to the ])o.ssibility of a scheme of 
elect rificatiim by installation of stations run by 
lonj»:-hanl coal. We have, at jiresent, steam-driven 
generators in all the bi^' and important towns (>f 

'* Lt is not i]uitc true tliat there are nu niinerulM in tho 
rej^ioii n>ferretJ to. There are depo.sits of t)auxite, an<l copper, 
and other.**, hut prolaildy their economic posihilitieM have not 
heeu explored — Kditur. 
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the province. Those stntions nre run by Kleetrie 
Supply Compnnies which have >»ot lieenees I’rom the 
(Jovernnient and have powers vested in them by the 
Kleetrieity Su])])]y Aet (d' 1910. It is ilinieiilt to 
know the exact cost of j*‘<‘neration from the supply 
companies, as most (d‘ them treat this as a busiiie.ss 
secret. We can, lu)\vever, easily calculate the cost 
price of a unit of .elect ric'ity from a station run by 
lonj;-haul coal from tin- fiebls of liihar or Beiifial. 
The price ptr unit will depend upon (1) the capital 
costs including distiibution, (2) the fuel cost, and 
(it) the load factor. I, thendore, proceed to examine 
the items separat(‘l.y. 

The cost of merely installin<^ a Kilowatt for a 
mod(‘rately sized station is about Ks 200 . We can 
suppose on the averaj^e that Ks 200/- will be spent 
on distribution, j.r., makinji' a ca])ital cost of Ks 450/- 
per kw. It is easy to j»et money at 4% interest ami 
if we keep oV. for depreciation and 0% for mainten- 
ance ami repairs, a sum of 12'^, per year is needed 
on the capital invested. A kilowatt installed pro- 
duces ST()0 units of enei'jiy |)cr year but all of it can 
only be consume<l in an ideal case, (lenerally only 
40% is available. The overhead charges per unit 
therefore come to 

(450X12 : 100) X( 100 : S7(i0) X ( lG-^-40) 

"24 : 100 annas 

(2) The c(»st of fuel depends upon the distance froiti 
the ctial fields. As an upper limit f<ir the nio.st 
westei’ii districts we <*an take the price per ton to* 
be Ks. 20/- for our province. \ow, we know that 
onl}’^ 1.0 lbs. of coal* are needi-d to j)i'orlu(*e 1 unit 
of electricity. The ])riee of fuel per unit, therefore, 
comes to 21 100 annas, making: a total cost of 45/100 
annas per unit for the western districts. (For the 
eastern districts IVijares f(»r (‘xample, the coid cannot 
exceed annas). Tiiis ])riee for v/estern districts 
as evident. is almost half the cost price per unit of 
the Hydn)-eleclric tlrid electricity. 

* This is an avt'ia;>r fijjnif for (Iroat Itritain. Sonn* j)f 
llu' iiinsf clfirit nt steam plants eonsiiine even les.s than :i 
pound of coal for y;i‘neratinjf one unit. 


The present situation of the supply of electri- 
city enerjyy in one province is therefore wholly 
unsatisfactory. There is one more project known as 
the ‘ Kastern «rid and punipinj>‘ prejeet ’ which is 
under the examination of the (lovernment. In this 
scheme the objeel of the j^overnment is to fifeneratc 
7700 kw. from a fall of River Tons near Kewa (state), 
ami to supply it for ptimpinj^ water to irrif»:ate some 
parts of the dlstriets of Allahabad, Mirzapur, 
l*arlal)jiarh and Renares. The price as estimated 
is Rs. 880/- i)er kilowatt which is rather larj^e and it 
is tloiiblful if the estimate would remain even this 
after the completion of the scheme. 

In view, therefore, of the pre.sent unsatisfactory 
e«»mlition of the supply of ])ower I venture to make 
the following- sujyf^estious : — 

( 1 ) That a power research board be a])pointcd 

in this province to study iu detail 
about the (jue.stiuii of ])ower ae*u*ration 
and supply in this province ami to 
formulate measures by wbieli the 
j*‘eneratiou of electricity may be done 
by the state on the lines of Soviet 
Russia and Oreat Britain. 

(2) The (Jovernnient should also invest ij>ate 

into the methods by which proper co- 
onlination between industry and electri- 
fication be established. No scheme of 
elect rificalion can function well without 
proper co-ordination with industries. 

(4) In order to cncourj^c the development of 
rationalized eotta«>:e industries the 
n^overnment should establish model 
industries in important plaees in the 
eleeiritied area, and should offer 
co-operation and advice to anybody 
who wants to rnn a eottajrc industry. 

(4) Before launebiiif^: any sebeme the j»oveni- 
ment should see that the in’oper material 
and technical staff’ is readily a’vailabic 
in liic country. If proper persons arc 
not available batches of youuK men 
should be sent to foreign countries to 
learn the tccbiiiiiuc of electricity gener- 
ation and distribution. 
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Technical Assistance to Indian Industry 
by the Government of India 


The question of technical aid to Indian indnstri(‘s 
hy tin* (lovernniefit has heen heforc* the latter ami 
the pnhlie ov<*r since tlie later half of the last 
century. After the disastrous famine of 1877-78 the 
(lOveriniHMit of India appointed a Kimine 
(Vmnnission to empiire into the causes afid conse- 
(piences of famines. Amonj»st their principal 
recommendations may he mentioinsl the f<)llo\viii» ; 

(1) In trealin**- of the improvement of aj^ri- 

cnltnre. . . .the more s<'ientifi<* methods 
of Knroi)e may he hroiijiht into practi- 
cal operation in India hy the helj) of 
sp<‘cially trained experts, and the 
same general system may he applied 
with success both to the actual 
operations of ajjrienlture and to the 
prei)aration of the market of the raw 
agricultural staples of the country. 
There does not appear any r(‘ason why 
a<ftion of this sort shouhl sto|» at aj^ri- 
cnltnral produce ami should not he 
extended to the manufactures which 
India now pn)duces on a small scale or 
in a crude form, and which with some 
improvement mi»:hl he expected to fimi 
enlaiwd sales, or could take the place 
of similar articles now' im])ortefI fi*om 
foreif*?! count rit's. 

(2) The (Jovernment inijiht further often 

alfonl valuahle and lejritimate assistance 
to private persons <lesirin«- to emhark 
in a new local industry, or to develop 
or improve one already existin';, hy 
ohtainin'*: needful information from 
other countries or skilled w'orkmeii or 
su])ervision and at the outset supplying; 
such aid at the public cost. 


Unwillingness of the Government of India to 
promote Industrialisation 

The report of the Famine Fonimissio!i w'as 
luihlished in ISSO ami it clearly recoyrii/.e«l that the 
])overty prohhmi in India ej)nhl not he solved by 
improvements in aj;ricultnre alone, hut hy a 
simultaneous improvement of the industries, which 
W'as e(|ually nect^ssary. In spite of the refund and 
popular clamour, little ln'cd has he(*n so far paid 
to its most imfun'tant I’ec'ommendations. The Indian 
National ('onjiress came into t‘xlstenc(‘ in 1885 and 
since its third session it has been off and on urging 
the Government for spread of technical e<lucation ami 
em'ourag( nu nt of Indian imlustries. Since 1905, 
an Indian Industrial Gonferenet* had met for a 
number of years as an adjunct to the Indian 
National (‘«)ngress and has rc'peatedly urged for 
measures for tlu^ eiicouragiMiumt of indigenous 
industries. P>ut ?i(‘ithcr have lhc‘ riu'omimmdations 
of the Indian Famine Fommission nor the re])n‘senla- 
Ifons of the Imliaii National Fongress nor those of 
the Imlian Imlusti’ial ( \)nferenc(*s ])roduc(ul any 
appreciable eff(‘ct on the luillcy of the (lover. iment 
of India. 

Lesson.s of the Great War 

The outbreak of the Great War in 191-1 <lrew 
forc ible attention to the extent ofdmlia ’s depemhmee 
upon countries outside the British Fmi)ire for the 
supply of the many of the necc'ssities of life for 
her peo])le. It may he recalled that during the* War, 
.supplies of ,dyes, important chemicals, many im- 
portant medicines were almost com])letely stopped 
and prices of textiles soared sci high that ])oor peo- 
ple had to fall hack upon old rags. The trans|M)rt 
service W'as completely disorganized as almost all 
railw'ay matei*ials had to he inqiorled from foreign 
countrie.s, mainly Hnglaml. The Government, of 
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India f<*It the nceessity 1'ur h ehnn're in its industrial 
poliey. In 19ir), under the stress nf war. Ilie 
(Jovernment of India addresse<l the Seerelary of Slate 
as follows; 

“ vVfrer tin* \V.*ir, Iihlia \>ill <'()iisi«lrr lirrsrlf 
to (lonuiml tlie utiiKist lidp Ihm- (S<tv<‘niiiiiMit 

to eiinlili* tier 1»> tale* her j»la<a‘, s(» far as (•in‘iiiii.s(ain*t‘H per- 
mit, a mamifacliiria^ (‘(iiiiitry." 

This jxiliey was nominally aeeeptetl by the 
Secretary of State for India and the Indian 
Industrial (Commission, under the ehairmanship of 
Sir Thomas Hollaml, was appointj'd in I9)(» to 
considi*!’ and report in what ways this help ean be 
f^iven. The (\)mmi.ssion formulated a eom])rehen- 
sive seheme for Slate eo oiieration in industrial 
advanee. A subsidiary eommittee to the (Commi- 
sion was formed under the ehairmanship of Prof. 
Thorpe of the Imperial (Colletre of Seienee, London, 
to consider the leehni(*al work for the scheme of 
state eo-operalioii formulated by the Industrial 
Commission. The establishment of an All-India 
(.Chemical Service was n'eommeiided to exjiloit the 
chemical resources of India. The publie ^rew 
suspicious that the department would be completely 
dominated by service rules, and non-Indian experts. 
Sir P. (’, Ray, who was a member of Tliorpe (‘om- 
mittce, wrote a stron«: note of ilissent a«:ainst the 
institution of a Cliemical Service not based on pro- 
fessional efficiency ami in his jiresidential address 
to the Indian Science (Vjimress hebl at Nagpur in 
1918, strongly pleaded for the Imlianization of 
Indian scientihc services. Public conscience wms 
roused, ami nothin^' further was heard about the 
institution of a (Miemical Service. 

^ A Mountain in Labour 

The net result of the nej»:otiations between the 
Secretary of State and the ( lovernment i)f India and 
of the labours of the Imiustrial (V)mmi.ssion was the 
birth of another bnreau<*ratic department that of 
the Imperial Depart mi‘nt of lndustrie.s- a veritable 
mountain in labour. This Department apparently 
considered its task fini.died after it luid orj»:anized 
u Stores Purchase Department. As far as we arc 


aware, the departments of Industries have done 
iiothiiij^ to promote any of the major industries of 
India, All this has been cliaracteristic of a 
(Jovernment by civilians, which takes its orders from 
a (Jovernment li,00() miles away, and is not res- 
ponsible to the pei^ple for its actions. 

How the Lessons of War were forgotten 

The Industries Conference at which the eentre 
and provinces took ctmnsel ended with the fourth 
conference in 1922; the two held after the introduc- 
tion of ]\Iontat»Tie-(’helmsfor<l reforms had shown 
clearly that the provinces, arj»:uinj»: as Pandit Madan 
Mohan Malaviya tlid in his note of dissent to the 
report of Industrial (Commission and as Sir P. (J. Jiay 
liad also said, diti not desire to see the establish- 
ment of any central scientific services. The Depart- 
ment of Industries of the (Jovernment of India was 
)‘epla(*(*d by a Department of Industries and Labour, 
which had an even smaller share in the industrial 
policy than its predecessor. No action whatsoever 
was taken to ^ive effect to the recommemlations of 
the Industrial (Commission which aimed at producing 
technical im])rovement of industries and their assis- 
tance in other ways. By 1923 the lessons of the 
(Jreat War had been completely forjifotten. 

The Industrial Research Bureau 

As a result of the Imjun'ial (Conference in 1921), 
the subject of Industrial Research came once more to 
the for<*front and representation was made in 1928 to 
the (Jovernment of India by the provincial j,M)vern- 
ments about the nece.ssity of eo ordination of 
industrial r(‘se*irch work in hulia and of the 
cstahlishminl of an Imperial (^ouncil of Industrial 
and Scioilific lieseareh on the lines of Imperial 
LouneU of Aririenltural Ucseareh. The central 
government, however, shelved the matter on the 
ground of financial slringeney. At the fifth 
Industries (A)nference held in 1933, after a lapse of 
eleven years, it was a^^reeil unanimcusly that a 
central co-ordinatiiif*’ authority sliould be set up for 
the co-ordination of imiustrial research, and, in 1934, 
the (Jovernment of Irulia, being no longer able to 
avoid the (piestion, set up an industrial Research 
Bureau, attached to the Indian Stores Department 
with an Advisory (Council, composed of representa- 
tives of the central and provincial governments with 
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a few non-offieial iiieinhers. A rosoair.li branHi was 
(•reato<l at (Jovertiiuonl Tost House, Ali]»ore, 

( ■aleutta, lu do researeh work on prolilenis ree«)m- 
ineiuted by tht Advisory (\)iiiieil. 

Needs of the Country 

National rcsoareli 7’e(|nires national idanninjr. 
If researeh is to be direeletl alony: the most useful 
lines, it is just as important for a nation as for a 
private firm to deeide what it wishes to make and 
plaee on the market. It is elear also that any 
system of orj^anized researeh must take into 
eonsideratiou the eeonomic strueture <if the eountry. 
Indian industi’ies are now and will be in future, 
ehiefly base<l on the raw materials available in the 
eountry, but mueh still reipiires to be done for 
their development. The most prominent defieieney 
and most promisinji; field is in eonneetion with 
researeh work on the raw materials whieh are 
vegetable preduets. In the ease <»f minerals 
work has been done by the (}eolo«:ieal Survey of 
India and our information reKardin<»' the mineral 
resources of the eountry liPiS reached a relatively 
satisfactory staj?e. Tn the ease of vej»:etable 
products, however, which occur in enormous ({uantb 
ties ami in ^wat variety, comparatively little ^^ork 
has been done of the kind necessary to translate 
the purely scientific (which, too, is extremely 
meaj^re) into a form suitable for the investinj»: 
industrialist, it has to be ensured that the samples 
examined are representative, they must represent 
the plant at its best, the material must occur in 
(piantities that would permit of economic assembly 
at a suitable place, of manufacture and the accessory 
conditions ouj^ht to be such as to justify capital out- 
lay. it has to bo reeorded to our shame that uo sueb 
systematic work has been hitherto done, ami the 
examination of little data that does exist euiieerninjr 
any product of probable commercial value j»:eiierally 
brinfj:s into noticeable relief our ifrimrance of the very 
facts that are necessary for satisfactory industrial 
enterprise. Hardly any serious attempt was done to 
push the utilization of raw materials. Kor most in- 
<lustries, it is not the chief raw material that j>:ives 
the wise investor anxiety as the accessories. The 
expert prospector of one substance may find his 
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favourable results of no use without favourable results 
of a wliollv different class. For. “eneral imiustrial 
proj*:ress the manufaetures of India must be in a 
position tt) make u.se of the r(*su]1s of work <lone 
elsevvhert*. but to apply them to local eoiiditituis is 
.sebbmi easy. In some instances, tin* information 
available is designedly left incomplete and j»aps 
have tt) be filled in by trials and experiments whilst 
the adaj)1atiori of methods ami {vrocesses to Indian 
conditions and to Indian materials often involve in 
researeh work of a complex and diflienlt character, 
lietween tlu‘ first sta^e td' the ince|»lion of an in- 
dustrial umhu'takin*'’ and its ntdiial reali/ati<m there 
is usually a necessity for scientific and cxpci-l control. 
As the Industrial Commission observi‘s, 

“ Miirli iiKMiry ill llic past woiiM liav<* been saveil if* the 
inipoilanee of these preliminary invest i^a lions had been 
reali/<‘(]. Onlinarily, no tirni can atfonl to risk Ihe eost of 
employing; the varioiis experts s«» re4{uire(l in an iineertiiiii 
voutiin*. This is imne apprupriat<‘ly Ihe business tO’ the Stnle 
uikI the siirviy of its natural resmures shouhl bi* uiniertakeii 
systematically, not in the form of an isolated series of speeinl 
piospis'tiiij; tests. \\hi<*h results in l’re((uenl repetitions, with 
wasteful ovtu-lappinjj of results and embarassin^ j;aps. ” 

Need for Power Survey and Research Institute 

A spi'cial survey of the coal situation in India 
should be underlakt^n with a vi(‘w to introduciiif? 
evonomy in the met boils of mining* iind consump- 
tion. Snell a review of the fuel sitiiatitin should 
Include an examination of the measures in 
progress fm* rendering more accessible the 
undeveloped fields. The advanta}.»es in usiiijr WTiod 
fuel al'ter conversion into j»as should be investij?a- 
ted, particularly those in employing*- charcoal for 
the production of ^as after the removal of the by- 
products which are of value for industrial purposes. 
France, whieh has no liquid fuel, but plenty of 
wood, lias worked out a method of converting 
wood to liijuid fuel and has shown that it is 
ccouomie. Tossible sources of industrial alcohol 
shouhl be inv(*stigate(l. A liberal policy should be 
followed by the excise autliorif ies when commercial 
retpiirements contlict wmHi excise regulations. The 
utilization of water power is of the highest 
importance in view of the necessity of creating 
electrochemical and thermoelectric industries and 
of economizing the use of coal. An orgjinizatiou 
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slinuiil al 1)0 1o rarry out a systcMiiali^ 

survey of the hy<lro (‘leel rie ies. 

New Industries 

At ])r(‘S(‘Ml llicro are many imlustrial enter- 
prizi^s wliij'li can he start e<l hy llie impurtaliun nC 
maeliiiiery ami expens provi<le(l suffieient protoc- 
lion is ^liveii aj»ains1 roreij*!! eompetitieii. A recent 
illustration is offereil hy the sii^ar industry. Here 
we have mostly to imitate and not mueh to initiate. 
It was tlie adojitioii of such a course that enahled 
(Jermany. Japan and rniteil States of America to 
achieve rajiid industrial development. On the 
whole the best way for startin**- selected industries 
in India and for traininjr the future manafrers is, 
after the fashion t>f (Jermany, Japan, Ku.ssia 
and other countries, for the promoters to draw 
liherally on (Jreat Britain, etc., for real experts; then 
to select youn»' men, already trained in teehno- 
lo^rieal institutions or working in similar industries, 
who have shown an aiititude to j'rasj) new methods, 
and to put them throu‘»h close disciplined imlustrial 
and husiiu'ss trainiiij^* under these cx])erts and in 
industries of the foreijiii countries. It should he 
made a condition with the forei{»;n industries 
supply inj»- stores to India that they will have to 
atTord facilities to Indians f(;r such a trnininjj:. 
further, no foreiynm* should he imported int(. India 
unless he is a reco»nized expert in his particular 
line, lie, loo, sliouhl he i*ima^-c<l on a short time 
contract and made to umlerstand that he is bein^i: 
enjra”:^! and paid to teach our local men just as 
much as to introduce and carry on his work. The 
youn^ man from abroad who is educated hut in- 
experienced should not he hroimht to India and 
allowed to jict his practice here. We shall later 
on refer to the machinery needed to achieve the.se 
objects. « • 

Organization of Technological Institutes 

The nece.ssity of havin*^ jiood technoloj<ica! 
institutions for the trainin'*’ of workers for the 
factories ami for producin'*- future leaders 
of the imlustri(‘s h.-js been thorouH:hly made 
out hy the liulustr'od (hmimission. Us im- 
portance is realized hy the ( Jovernment. Several 
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technolo:yical institutes, which have been ?stahl [sh- 
ed in this country, have, however, not lived up to 
the hopes they created. The reason for this failure 
has been two-fold. Firstly, there has not been any 
<Iefinite policy in their workiiif*;. They havu* been 
controlled hy civilian ailministrators and very often 
the .scientific officers of the institutes themselves 
have been absolutely out of touch with real in- 
dustrialists and scientists. Such a comlition is con- 
ducive to vef*elation. Secondly, proper care has not 
been exercised in selecting*: the rif»'h1 typo of men to 
he ill charj*-e of them, allh()n‘>h there had never h(‘<*n 
a dearth of such people in this country. The (piality 
of stmlents enterinj^ them was also not j*-(>od as there 
were hardly any prospects for thVin after having- 
received their training**. Technoloj^ical institutes and 
industries are complcmoutary phases, one stamls and 
works for the other. In the ahsenee of any serinus 
efforts to create and expand Indian industries, the 
])rodnets of tc(dinoloj»ieal institutes have to rust in 
enforced idleness as there are no em])loyments f(»r 
them. If those institutes are really to ho of any use 
it is neee.ssaiy that they sliouhl he properly staffed 
and properly supervisetl and efforts he made In 
attract j»:ood students whose services shmild he 
utilized after trjiininj:^. 

Need for Industrial Museums and 
Demonstration Farms 

A t»()od deal of attention has been j*iven to the 
Government demonslrational factories hy the In 
<lustrial (Nimmission. Their need seems to he fell in 
the case of eottafre indnsiries. Such factories as 
those of siifrar do not serve any purpose. The one 
defect with tlu.*i was that the officials in charj^e did 
not e.xert Ihem.selves in atlractinj*- industrialits ami 
l)Usino.ssmen and the public in ficneral to inspect them 
and ])c thereby benefited. 

Need for Industrial Research 

It is inipossilJo to solve the problems of poverty 
and unemployment in this country and to lay the 
fouiuhitions of healthier cultural life without a larjre- 
scale imiustrialjzation of the country. At present 
all the civilized countries have dcvelopeil their in- 
dustries to such an extent that in order to compete 
with them in her own markets India must make the 
best use of her resources and her industries should 
be most efficient. It is science that will help her to 
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<lo this. This is in a sense a seieiitifie where 
tlierc is an ever inereasin^ recaj^intion lhruuji:h»>iit 
the world of the iiuportanee of seienec to natit»nal 
<levelopiuetit. A niiml>er of j>:reat nations are now 
expendinji: larj^e sums of money in finaneinj^ seientifie 
and industrial researcli w'ith a view to usin«r their 
natural resoiirees to the best of advanlaj^es. Mueh 
attention is also i)aid to the improvement of indus- 
trial proeesses and also to conduetiuH; researehes in 
pure seienee whieli it is hoped may ultimately leatl 
to the rise of new industries. The nee<l for such 
researeh is all the more important in the ease of 
India, a eounlry where it has been persistently 
nejuleeted. 

The eost id’ sup]>ovtinj'' researeh eannol indeed be 
justifiiMl by eom])arin|^ it with the ])rime eost of 
pnuluetion, espeeially when demands are falliiifi off, 
but by the <*onsideration that it is the means of 
impnjvinj'' and elieapenin«: produetion and, in eon- 
se(|uenee, of inereasinj»‘ the demand. Researeh is a 
cost in the same eatej^ory as insuranee. It is an in- 
suranee a};>ainst the efleets of ijynoraiiee witli the 
eertainty, if it is wisely undertaken, of larj»:e and 
eontinuous ])oiiuses. 

What is Industrial Research? 

To umlerstaml the nature of researeh work 
needed for the industrial uplift of this eountry, ami 
to infer from that the kind of worker nee<led by us, 
we cannot but (luote fnun the re])ort of the Com- 
mittee of the Privy Council for Scientific and In- 
dustrial Research, Miifrland (H)21-22, pp. 20, 2!). 

‘‘ Wo huvt* laid some stress »ii tho iiu}iorl{iiUM* tif funda- 
nu'ntal rm*andi us oiJiii}iurod with tho work <liro<'to<l to tho 
roiuoval of inimodiato an<l pniolioal difticultios. Thoro is 
indood lit (It* hasio diflVroiioo ])elwooTi tho fundaiiiontal rosoaroh 
work required l»y iiuliistry and aondetnio soientilio resourrh 
Mniirliines style<l ‘ Pure resetiroh.’ Heal ilift'erence is nf 
"liimilus. The {general tendenoy in pure researeh is to follow 
the train of tUouj^ht of greatest seientifie interest by pnrsninj^ 
the prohlem initially seleeled throuj^h all the rnniifieafions whieh 
may }>reseiit themselves or at least throuf^h all llu»se whieh 
inferest the iiiv<*stifi;afor. The phenomenon invest ij^ated and (lie 
taste of the researeh worker are in most eases the only direel ive 
Toreea. In iiidnatrial roaoareh, on the other hand, the aim 
more definitely objective j the work has a distinct purpose 


in view whieh the inveslip^ator must <*ons1antly hear in mind. 
He cannot afford to follow attraetive byi>aths unless he 
lielieves that they will lea«l him to a relevant <lostinnlion. 
Tho problems of imlusfry draw attention (<» seientifie 

knowledge wliirh it is ossonlially tlio duty of (ho industrial 
rosoarehor to fill. Tho atapiisitioM of siieh kiiowlodjio may 
be eallod fundaim*nlai rt'soareh as applied to industry.’’ 

Wo hav«‘ b(‘on h*d to makt* these observations boeause 
wo have found some evidoneo reeeiilly.of a jjood <leal of 
miM<*oneop(ion in tin* distinetion popularly drawn Ijotweon 
industrial and pure research. There* is undoubtedly some 
jfround for this attitude in the loose use by industrialists and 
eoinpaiiy promoters of tlie word researeh to des.'ril)e <*xperi- 
lueiit by trial and 4*rror an«l in the atti'nipts often iiuule to 
s<ilve eomplex prohh'ius eoaTU‘et(*d with industry on the full 
scale without any adt'quate preparations for the passajje from 
tho laboratory to (Ho works, 'riio wise mamifaeturor knows 
t)ottoi lh;in thi'S ami tho man of s<'ien <‘0 sn|>ports him. llul 
wo maintain that the distinrrK)?i bc'twoeii fund:imon(aI in- 
dustrial research ami pure lesearrh lies jirituarily in the 
so»irc(‘ from which the impulse to its eombict is di'rive<l. 
We desire rath(‘r t(» empliasi/.e tin* ess‘*ntlal \iTiity (►f nil 
researcli; its stimulus nuiy come from din*(*reat sources; its 
application may la* various, but its outlook, its spiril, its 
methods are one.” 

Wliat makes a real Researcli Worker? 

Crmii tlu* JibDvc wo can infer tin* typt* of re- 
search wm*k(‘r we need. To borrow H e words of llu- 
Late Lord Kuth(‘r1’ord, the President of thi* .\dvisory 
(\»1ineil of tlie I)e])artment of Scientific and Lidiis- 
trial Research (/Vr.v. Add. /n<l. Sr. Coufj. lUAS.) 

“ P is to be antic'ipated that the staff n*(piired for the 
scientific services in Fmlia and for industrial research will 
more ami more be drawn from studi*nts tiaiu(*d in the 1ml inn 
riiiversif ies. It is thus iinperativi* that the I'niversities 
should be in n position not only t«» j;ive a sound th(‘oi'eticiil 
and practii'ul instnietion in tin* \arious branches (»f .science, 
but what is more dilbcult, to sel(*cl from tin* main Imdy of 
scientific students thosp who an* to be triined ii tin* meihods 
of research. It is from this relatively mccM ;;roup that wc 
may expect to obtain futiin* h*aih*rs of research both for 
the universities hnd for {general research orjjanizations. This 
is a case wliere quality is more importaul than quantity, for 
experieina* hns slmwn that tin* progress of s«*ience d<‘pen<is in 
no small degree on the enn'rgence of men of outstnnding 
originality of mind who are <*ndow(*d with a natural laipsicity 
for scientific investigations ainl for stimulating and directing 
the work of others along fruitful lines. J.caders of this 
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type HIT raro Imt :in! osst'iitial for the of any rosoarrli 

orgnni/atioTi. With Irjulorship, it. ih jih fatally 

oasy to WHHto nionoy in rosoarcli as in «)tlK'r branches of 
human activity.” 

Wlial makes a Director of Research? 

As Ibis is riilhor ;in iiiiiiortant ixiint wo rurlhoi* 
(jiioto rpom tli(‘ ropoft j»t‘ the Copimittoo of tlio 
Privy (’(Miiioij (tf tho l)(‘pnr*tnioii1 of Soioiitifio and 
Industrial Kosoareli, Ktijiland (]). ‘22, Ho]>ort for 
lt)*2‘2‘2:i). 

“ 'File (lem-ee of mic(m*ss achieved and the rapidity with 
which an iinlusfry comes to look ii|)on its research associations 
as a factor in its well-bein;j[, must, however, largely depend 
upon the choice of tin* rif^lit type of director to orj»anize am! 
supervise the fultilmenl (tf res<‘arch )>ro^ramme. Not only 
must he Ik* of siifiiciently hi^h scientitic attainments, but he 
net'ds to have the power of exjmsilion, ” 

In Inditi, j^ood dirootttrs aro nutro (»Fton an ox- 
ooption rather than a rule, mostly Itcojiuso people 
eoMK* to oeenpy these positions from the rank of 
tioverniiKdil servants aeeordinj*- to lh(‘ir seniority 
Init irrespective of their aetinil (pialifieations. We 
can tak(‘ as an instance the recently started Indus- 
trial K(‘search Bureau in which the workers, who 
are unfc/rtunately classified in junior }»rades are, we 
are p;iveii to understand, efficient and up to the ma<’k 
hut the choice of the* Director and the hij»h i)aid 
offi<*ers expecte<l to ”uide the research work <»f the 
lower staff ( wlm are as much (|ualified as their 
officers') leaves much to he desin*d. Same is the 
case with tin* Imperial Institute of Sujiar Research, 
('awn|)ore, where the Su.uar Technolojiist to the 
Imperial Domicil of Ajiricultural Research has heen 
appointed the Director a man wlio has never hand- 
led any rescairch prohl(*m. The r(\siilts of these 
inslitutimis are too ohvieus to he^lilated. 

How to gel such Workers? 

The scle.-timi of such potential inv<*sf ipators 
and leadei-s is hy no nu*ans an (‘asy task; for success 
in examinatii n in science is no certain criterion 
that the student is fitted for research career. A 
preliminary training in research methods is re(|uired 
to select those who possess the recpiisitc (lualilica- 


lions for originality and aptitude for investigation, 
A system of grants-iii-aid or scholarships to approv- 
ed students may he required for such post-graduate 
training. In (Ireat Britain the financial help given 
hy the universities and other educational institu- 
tions for training in research is in many cases 
supplemented hy maintenance grants to promising 
students awarded hy the Department of Scientific 
ami Industrial Research. This system has proved 
of much value both in developing the research of 
the universities and in providing a supply of com- 
petent men ))oth for research in pure science and in 
industry. 

Conditions under which Research Work 
can be done 

Something must he said about tho conditions 
under which research work can he done. The 
Industrial (Vmimission recognized the importanee of 
this i){‘inl. It observed: (jip. 77 -78) 

We have* fouml sciontifiv pxporls forming lu’tt*rogon 
oiiH groiipH, with no uniform conditions of sorviro, with no 
dotinitoly establishod policy or [>n*risi* limits to tlioir a«‘ti- 
vilios. The results are waste of money in duplii’ating the 
equipment, absenee of combined efforts to form satisfactory 
reference libraries, overlapping of r(‘search work on sotm* 
questions with consequent negUn't «)f others, absence of 
authoritative check as to the value of the results, confusion 
among the general public and di‘«*oncerting variety of isolated 

or short-lived serial publications Tliey are in 

isolated posts, generally with no official prospects of promotion 
of a kind that would satisfy any scientifi<* man of energy and 

ability Many of the scientific specialists (juickly rea«'h 

their maximum salary and witnessing the gradual rise in psiy 
and position of their contemporaries in other serviee.s, natural- 
Iv grow discontented, and consequently be<*onie of reduceil 
valm* to the country. In view of the fact that no quantitative 
standard can be (‘stablished to gauge scientitic*. re.*4eari‘h, ne 
one ean say what the (*ountry loses by discontent among its 
seieiititu* stalT.” 

In i\ similar strain the (\mimitlee of the Privy 
(’ouneil writes: 

“ stair, however devoted, eaniiot be expo<*.led to give a 
single ini nded attention to their work if they tire anxious as 
to their future for reasons in no way connected with their 
etricieney. ’ ’ 
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Emoluments of Workers 

Appreeiatiiif? those points tlio hidiistrial (’om- 
nnssioii roooinmondocl a soalo of pay for the indus- 
trial rosoarchers as Rs. 4r)()-50- 1 500. This scale 
inif?ht be a little too liberal as pointed (Uil by Pandit 
Malviya in his note of dissent, but, for example, 
the present scale of Rs. 150-10-1100 driven to the 
researchers of the Industrial Research llureaii is 
disgracefully low. The funny thin*^ is that the 
above scale was accepted by the (Jovcrnmcnt of 
India when attempting?: to or»:anize the scientific 
services probably in the hope that most of the 
services will be manned by Kuropeans, when, how- 
ev(*r, they came to translate the scheme, as they 
did by creatinji: the Industrial Research Hnreaii they 
adopted the above mentioiied scale for the Indian 
workers. It may be recorded most em])hatically 
here that no j*:ood work will be d(Uie by such a band 
of underpaid and dissatisfied workers, howsoever 
capable they may be. The proper procedure oni»hf 
to have been to have cadres similar to those ])resent 
at the National Physical laiboratory, Hn»laml, 
where there are several j»:rades of workers between 
the lowest and the hij^hest (their salaries are in 
the ratio of 1 : 5, uidike that of the Industrial 
Kesearch llureau here, where the ratio is about I: 
15) and the former can aspire and work for ^ettin^ 
the latter. 

Organization of Industrial Research Work 
in England 

(kuninjr now to the proper orjranization, it is 
to he borne in mind that the orjianiza1io?i of re- 
search for industry an<l for ^■eneral national pur- 
poses will, in essence be the same for all coinitries, 
thoufjfh it may vary in detail. We notice that this 
orj?:anization not only in (Ireat llritain but in its 
dotninioiis as well, is nati<mal in sco])e. Karly in 
war the Hritisb (lovernnient reeouni/.ed .just as the 
Indian (lovernnierit did, that when peace wonbi 
conic, a more systematic apjilicntion of science and 
research over a broader field was ess<‘nfial in the 
'‘idional interest, ami, amid Ihe distractions of war. 
■^ct up the necessary machinery to aeiomplish this. 
In 1915 the Department of Scientific and Industrial 
•losearch was formed. Its formation marked the 
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first comprehensive and orf^aiiized measure taken in 
(Ireat Hritain to help industry through the appli- 
cation of science. A number of new research 
organizations were set up, controlled ami financed 
by the Department to deal with the seieiitific aspects 
of the subjects of great import a nee to the. common 
welfare of people but on which little, if any, 
organized research had been undertaken. This 
department took over the contnd piid guidaiiee of 
the other scientific departments of the government, 
r.f/.. the (tcologieal Survey ami the National Physical 
Laboratory. It further made arrangements to 
promote the application of scientific knowledge to 
the problems of individual industries. Small 
laetories, wbieh form the majority in every country, 
are m»t in a positimi to maintain research labora- 
tories on anything but a small am( ineifieient scale. 
To overcome Ihis difiicnlt.v, the Department, in con- 
junction with industry instituted a .mimber of co- 
operative research associations representing the 
greater pari of the main indnslric!^ of the country. 
Kaeh of tliese research associations is autonomous 
and controlled by flic reprc‘senta1ives of the industry 
concerned and is financed by contriluitions from 
firms belonging lo the association, assisted by grants 
from the Department. 

How the Research Organization actually Runs> 

This healthy and sound exi>erinient in the co- 
operative organizalion of research has proved a 
grent success. In this connect ion the late Lord 
Rutherford remarks thus: 

f can sj)(*nk willi soaui kimwlnlgc of tin* nmrkod 
progn'ss jiiadc h\ those twj) typos of rosonroh organizn lions, 
as I have boon privilogod as (Miairiaan of tho advisory 
of Iho Dopartinont. «»!’ Srionlilio and Industrial Rosoarch for 
(lu* past eight years, (o oonio in a <*loso j-ontaot with them. 
While inuoh still naaaias to bo accuiiiplishod there has been 
a great a«lvarn-e in recent years in the., reeognition of the 
value of resea reh in intreasing the efficieiny of industry. 
It we ;n‘e lo liold oui' own in face of the ever iiuereasing 
c(Mupetiti«»a in the world today, it is essential that our 
industries should Jake full advantage of the resourees whieli 
science places at their disposal.” 

‘‘ hi (hr III nrilnhi^ Ihr n sponsihilitif fur phiiiiiuiff Ihe 
proffrinnmts of nsrarrh, (I'ca when, the eo.st in borne direetly 
by the i/onnimmt, rents ivith nnnirch eonneiln uiul row- 
mithfn, who are -not thimnelren .state nervuntn hut dintintjuish- 
cd reprenentatiii.s of pure Seieiicv and Industry,** 
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Working Details of the Research Organizations 

We must, if we are U) aehieve aiiythiiijr, first 
adopt tlu- eonstitution of the ji-overniiijr ami advisory 
bodies of all these seieiitifie activities of the State 
on tin* model of. tin* Department of Seieiitifie and 
Industrial Ueseareh in Kn^land or of Dirvvtion des 
Rechcrclu.s Sricntilitjuis d IndHstricIles it des 
InnniUm in Fra nee. In Kurland there is an 
advisory eoiineil composed only of eminent scientists 
and industrialists which determines the scope of 
research work and distrilmtes funds, to various 
activities, placed ;it itsMiisposal by the y:overnment. 
Kvery siimle scientific activity has its owui com- 
mittee and subcommittees composed oidy of 
specialist scientists to direct work on it. The 
research laboratories are j»:uided by directors who 
are eminent scientists and are manned by competent 
workers. Their salaries and future prospects are 
sucli tlujt they are sati.sfied with the work in their 
hand. In addition to these there are various co- 
ordination committees compo.se<l, as ever, of only 
eminent scientists. Their function is to brinji; aliout 
the co-ordination of the various departments of the 
}^overnuient and the research laboratories in the 
solution of problems w'hich necessitate such an 
actiiui. As an example we may mention eo-onlina- 
tion committees on physics, chemistry ynd 
en^ineeriiifi-. 

How to Achieve this in India? 

In India it is necessary that all the various 
scientific activities troiny: on in the country receiviiifr 
financial a.ssistance from the v^uvernment )>e placed 
under the jAiiidauce of councils composed of eminent 
Indian Scientists’and Industrialists. The followiiif? 

will f;ive an idea (;f the various activities meant here: 

• 

(\) (ieolo;,dcal Survey. 

(2) Forest Research Institute. • 

(2) Research Ijaboratory Soft (^>ke (Vss. 

(4) Research Ijalmratory Indian (Vutral 

Fotton Fommittee. 

(5) Research Laboratory Indian Jute 

Committee. 

(G) Industrial Research Bureau. 


(7) Imperial Council of Agricultural Research. 

(8) Indian Institute of Science. 

(9) Research Laboratory of the Army 

Department. 

(10) Lac Research Institute. 

There might be several others of similar type. 

In addition to carrying on national surveys of 
raw materials and carrying on industrial research, 
the advi.sory council should hold periodical con- 
ferences with the businessmen, capitalists, industrial- 
ists and economists on new industries to be started 
in India and if the conference comes to some 
<lecision about the starting of any new industry, 
steps should be taken to send a sufficient number 
of brilliant young Indians to foreign countries to 
learn the various technical processes of that parti- 
cular industry and to arrange to .start the industry 
only on their return from abroad. 

In this connection it is worth while to ((uote 
the late Lord Rutherford (Presidential Aiblress, 
Ind. *SV. ('f)iuj. li)dS), 

“ It i.H to bi* lioi^d that if any cinnparabh* organization 
i.s aovclo|HM| in India, thvrv trill hr a prnprr rrprrfirnlnlida 
of srirntifiv mra from thr unirtrsilir^H and correspond i up 
institutions and also of tin industries dinetlxt eoneernrd. It 
is of the highc.Mt iin|>ortanri‘ that the detailed {dtiiiniiig (d' 
researeh .shonhl bo left entirely in the hands of those win) 
have the re(pii.sit<* sp(*<Malized kno\vl(‘dge of the problems which 
require attack. In tlie Pritish organizations tliere is no 
political atmosphere, but, of tourse, the responsibility for 
allocating the necessary funds ultimately rests with tlie 
(.lovernment, ’ * 

Advantage of such a Constitution 

To (piotc the words of the Committee of the 
Privy Council about the advantage derived from 
this kind of constitution (pp. IG, 18, report for 
1921—22) : 

“ One purpose of the co-ordinating functions assigned to 
the department is to secure wonomy in expenditure anjl in 
the use of scientific workers available for research. This eco- 
nomy cannot be effe<*ted if the financial arrangements adopted 
are not such as to peiniit other departtnents of state to 
approach the research department when an unforeseen require- 
ment ari.ses; otherwise there wouhl be a tendency for depart 
inents to conduct their own re.seareh work by means ot 
organisations not nece.s.sarily the most appropriate for the 
imrpose.” 
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“It not mt‘n*ly by Iho conduct of rcscsirch tliut the 
dcpnrtiuent is nddinf^ to the nationnl wealth or saving the 
l>ocket of the tax- payer. Tliou^li ita expert boards and cjim- 
inittiH?a. it is often able to prevent expenditure which M'ientitii* 

consitleratioriH show to be unnecessary The existence of 

a bo<ly <levote<l to the coiuhnd of scientific research in a field 
so broad as that cunirniited to us must inevitably, if it is 
eilicient, collect in course of time a mass of (hdailed informa- 
ti<»u and experience, both of men ami of proceedures, which 
is of the greatest pussilde value, not only to other departments 
in the preparation of their plans, but to all other bodies 
interested in the prost'cut ion of researi'h in the development 
of industry.” 

Conclusion 

In the end wo oan hope for a spotnly lulfil- 
iiiont of the ahovo, as did fho autlmrs uf tho report 
on Indian const itutioiial roforuis IIMS, hoeauso, 


“ On all {^[rounds, a forward policy in in<liistrial ilevelop- 
inent is iirjfeiitly called for, not merely to ^;ive India e<'onomie 
stability; but in order to satisfy the aspirations of her 
people who <lesire to see her stand before the world us a well 
poised, up-to-date country; in order to proxide an outlet for 
onerjjies <if her yoiingmen who are otlu*r\\ise drnuii exclusively 
to government service or ix few overstocked profi'ssions; in 
order that money now lying unproductive may be applied to 
tlie benefit of the whole community; and in older that the 
too speculative ami literary tendencies ol* Indian thought may 
be bent to more practical eiuls and the people may bo better 
<pmlitied to shoulder the new responsibilities which the neW 
eonstitutioii will lay upon them. 

These are political considerations ptniliar to India itself. 
Jhit both oil e<‘oiioinic and military grounds imperial interests 
also demand that the natural resoiirees of India should hencC' 
ft>rth t*e better utilized. \Vr cannot measure the aceess of 
strength which an industrialised India will bring to the jiower 
of the Kmpire; but we nri‘ sure that it w^ill be welcoFne after 
the war.” 


Industrial Inefficiency of India 


Lest anybody be under tlie illusion wliieh is 
very often produced by olTi'cial propaganda, tlial 
India has niatie any substantial progress towanls 
industrialisation let us (|Uote from a very interest- 
ing book Economic Dccclopmcnl of India (19:ki) 
by Dr Vera Anstey 

‘ Here is a eounlry of aiieient eivilization, with 
rich and varied resources, that has been in intimate 
eonlaet with the most materially advaneeil eotiiilries 
of the West, but wbieh is still essentially mediieval 
in outlook, and organization, and which is a byword 
throughout the world for the poverty of its people.’ 

Then she. quotes Mr M. L. Darling; 

‘ The most interesting thing about India is that 
nor soil i.s rich and her people are poor ’ ami asks 
herself ; 


• ‘ Can India he ealled “ Medieval when it is 
organized under a modern form of eonstitiitional 
(h)vernment, possesses a great sysliMii of media ideal 
trans])ortati()!i, a unique system of irrigation, no 
less than seventeen modern universities, and has 
several large seal e industries jirodiicing with the 
most up-to-date maehines that hav(‘ yet been 
invented?’ 

As a (luantilalive measure of the poverty the 
following figures will siifliee: 
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Studies in Indian Snake Venoms 


Nare^h Cliandra Mookerjea 

• Scientific ClassiBcation of Snakes 

Poisonous snakes are <livi<le(l into two j^freal 
iainilies, the ('oluhridav arul tlie Vipcridm. 

The ('olubridar type resembles tlie harmless 
snakes and are therefoi'e all the more <Ianf»:erous. 
They are (livi(le<l into two {groups, Opislhotjlypha and 
Prole rotflifidia. 

The Opislhoplffpha }*rouf) ineludes three sub- 
families : 

A. Ifmnfdopsimtc. 

I \ . IHpsad o m o rph iv a c . 

C. Ehichistodonlinac, 

All the homalopsinac are a(|uatie. They are met 
commonly in the Indian Ocean, startini*; from Uombay 
and especially in the Jbiy ot* Jh‘ny:al. 

The Protcrophjphd j»:roup of the Polubt'idae 
family is of much greater importance, since all the 
snakes belonj^inj; to it are armed with poweuful 
fan|»:s. This j»roup is composed of two subfamilies: 

A. // ydrophihutc ( Sea-Sna kes) . 

Ji. Khipinac (Land Snakes). 

The Viperidae family is divided into two subfamilies: 
A. The Viperinae. 
lb The CroldlijKu. 

The Klupinae su))-family belongs to the ^^enera 
(<t) Jlungarus. 

{b).Naju. 

The Asiatic Viperinae beloiif*’ to the ‘•enera 

(a) Vipern. 

(b) Paeudo Ceraslts. 

* (<:) Pemslcs. 

((/) Echis. 


Indigenous Classification 

It will be interestiufi' here to mention that there 
has arisen an indigenous system of classification of 
snakes due to the constant and minute observation 
of the snake-catchers who are also liealers of snake- 
bite. They are known as mal badyias in Henf*al. 
They divide the snakes into two j»:roups: 

( 1 ) Poisonous. 

(2) Non-poisonous. 

The poi.sonous snak(‘s are usually of four 
varieties: 

(1) Jiaraphanif 

(2) (ffdxshiirfi, 

(:i) Kcuta, and 

(4) Bora, 

and are known as chon-sdp {chou — four sap — snake). 
The group liaraphuni is comjiosed of the following 
members : 

(a) Pat raj, 

(b) Dudhraj, 

(e) Bankaraj, 

{d) tdutnkar(k\u\ and 

(c) Miinii'hur. 

'Phe Khoya (lokshurdy Kali Ookshura and Padma 
(tokshurnf eonsititute the (lokshura group. Various 
kiiuis of keuta constitute the groui» of that name 
Shamuk-bhmiya Keuta is notorious. 

In the Bora group, Phandra bora is very 
dangerous. Though the snake called Kanada or 
Krait otherwise known as poisonoiLs ehitta is poison- 
ous and especially dangerous. It is not included in 
the list by mal-badyias, probably because of its 
•socially lesser position among the members of the 
serpent family. The Kraits may be found anywhere 
in Bengal, in tlie house, in your bed, in earthen pots, 
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ill the fissures and cracks ot* walls and the folds of 
quilt^. They fall from the ceiling? when it is a 
thatched house. 

Jlowever, the following are the poisonous snakes 
found in lh‘nj>:al : 

( 1 ) The Cobra {Naja Naja, 

Najn Trip iidin ns ) . 

(2) Keuta. 

(d) The Shankarchnr or the Hamadryad 

(Kiny: Cobra). 

(4) The Krait or Kanada (lbin»arus 

Kaseiatus). 

(5) Chandra bora ( Russel Cs Viper). 

(()) Shakni {Ihingnrus daernlus). 

(7) Hafae (Echis ('nriannlus). 

Collection of the Venom 

Poisonous snakes possess special {glands capable 
of seereliiij*- venom. The poison glands occupy an 
oxleiisive intramuscular space behind the eyes, on 
each side of the upper jaw. They are oval in shape 
and may attain the size of a larj*e almond as in the 
cas(‘ of the Maja Tripudians, 

At the moment the snake starts to bite, it opens 
its jaw directiii|»’ its faii^s forwards; then the 
muscles that come into action compress the j^lands 
on each side and cause the venom to be ex])elled in 
a sudden jet. In the case of certain species, the 
venom may be projected to a distance of more than 
a yard. Wnom can be extracted from the poison 
jflands of lioth the freshly killed and livinj>: snakes. 

Tlie Indigenous Method of Extraction 

The head of the reptile is held by the left hand 
and an oyster-shell (used as a spoon in India) is 
forced into its mouth. Th(* shell is I'overed with a 
palm leaf. The mouth of the poison sac is opened 
and the poison comes in continuous stream throutrh 
the faiifrs. After a second or two, the stream is 
reduced to drops and at last the drops cease 
altojrether; and this shows that the .sacs have been 
exhausted. 

It takes several secomls to empty the sacs. The 
spoon or the shell is then removed and found to 


contain about 1-4 drams of poison. If a drop of the 
poi.son is taken and rubbed on the skin, one will 
mistake it for soap. If the jialm-leaf, which has 
been pierced lhroin*h by the faims is now examined 
two punclurcs will be found about a ipiarter tc» half 
an inch apart. 

In mmlern practice for the collection of the 
venom, all tiiat is requiretl to be done is to take 
sprei.al iirecautions .so that the, animal cannot coil 
il.self round any (;bject near the operator. It is 
wise t<» be»in by pinninj'’ down the head of the 
.serpent by means of a stick and to .seize it with a 
pair (»f lon!»- fenestrated ton^s shapeM like forceps. 
Sometim(\s, the .serpents are chloroformed .so that 
they can be easily hamiled. 

Fr(‘.shly eollecte*! venom is a syrupy liquid 
tinjred slii»hlly yellow. It is said that its taste is 
very bitter. It is entirely soluble in water. The 
density varies from l.(Kl to l.Of). Tested with litmus, 
the .solution is slightly acid (pH (>.2). All kinda 
of venoms are not equally alTected by heat. The 
venom of the Vnlxihridav family can easily stand a 
temperature up to whereas those of the 

Viperidav family lo.se their toxicity at 70°C. 

When the venom has been collected, it must be 
quickly dritd in a desiccator over CaCla or HaS() 4 . 
The dried venom looks ery.stalline, but actually it 
is not so; the appearance is like that of dried gum- 
arabic or albumen. In this dry condition, placed 
pi well-corked bottles, protected from damp air, it 
may be kept almost iiulelinilely without losing any 
^of its original toxicity. 

Minimum Lethal Doses (M.L.D) 

It is very <liftieult t«! specify, within broad 
limits, the dose of venom which will prove fatal for 
an aclult. The quantity of venom introduced by the 
bite of a venomous snake depends upon a number of 
factors and very fortunately, the (piantity of venom 
pourcsl, is not always sulificient to cau.se chsilh. Thu.s, 
in Hengal, specially on the banks of the Padma in 
the rainy :,(*as()n, when snakes are most numerous 
and most dangerous, the mean mortality .scarcely 
exceeds .T)-4()% of the individuals hitlen. 

By experimenting upon animals and commencing 
with known do.ses of venom, which has fir.st been 
dried and then di.s.solved in physiological .saline or 
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stwile distilled waler, the inininnun lethal dose haa 
been delerniined. 

The .'iverajye M.Ij.I). for a pif*eori of avera|?e 
weiffht *‘100 «:nis. is ffiven below: 

0.1 1o 0..‘1 nijr. (\)})ra Venom { ijilramiiseiilar). 

0.01 to 0.02 iiif?. Kussell’s V’iper (intravetious). 

l.S — Krait ( Iniramiiseiilar). 

0.02.') -O.OGnig. -Kehis Varianalus (inlravenons). 
In f^:eneral, the AI.Ij.D. is direel ly proportional to 
the wei^hl of the animal. 

iM.L.I). of eobra venom for do^- 0.8 niMT. p. 

„ „ horse 0.0*') ni^. p. 

A.ssnminj** that man. in proportion to his weight. 
j)ossesses a n‘sistanee intermediate between th.at of 
the doj» and that of the horse, we may eonsider that 
the lethal dose for man of avera‘i:e weij^ht 00 kj?. is 
0 injif. i.e., the M.L.D. for man per k«-. is 0.1 mj^;. 
It f«)llows that 1 jiin. of vem)m would kill 10,000 kilos 
of man or let us say 105 persons of averafi:e weij*til 
00 ky. 

Physiological Action 

The physiobmieal aetioii in the ea.se of severe 
eobra-bite is quite different from that in the ease 
of Viper bite. Cobra venom eoritains two toxic 
substances Neurotoxin and liaemolysin. The 
former is mainly responsible for the death of the 
victim. It paralyses the nervous tissues whil« 
haemolysin causes partial haemolysis of the r.b.c. 
The (^)bra venom produces no local effect over the 
site of the bite. The bite is not very painful in 
this case. It is characterised by the numbness tlmt 
supervenes in the bitten part, rapidly extending 
throughout the body and producinj;- dizziness and 
faintiiiK;. The patient soon experiences a kind of 
lassitude and an irresistible desire for .sleep; his 
lejis j»et weaker and weaker and can hardly support 
him; the breath becomes difli'cult. , 

Jty de«-rees, the fli-owsiness and the ditTIcuIty of 
breathiny^ become f,Teater. The i)ulse wjiich at first 
is more rapid, becomes slower and j^radually weaker. 
The mouth contracts and there is profuse salivation. 
The toimue appears swollen, the eyelids remain 
drooping and after a few hiccoimhs frequently 
accompanied by involuntary emissions of urine and 
faecal matter, the unfortunate victim falls into the 


most profound coma and finally dies. The pupils of 
the eyes react to luminous impressions up to the last 
inoment and the heart continues to beat for some 
time (even two hours) after respiration has ceased. 
All this takes place from 2 — 6 hrs. 

Ilaemorrhagin present in Russeirs Viper venom 
produces extensive haemorrhajfe. The seat of the 
bite imme<liately becomes very painful and first red. 
then purple. The snrroundiufi: tissues are soon in- 
filtrated with Siinf*:iiinolent serosiiy. Sharp pains 
aecompanieil by attacks of cramp extend towards the 
base of the limb. The patient eomplains of intense 
thirst and extreme dryness of the throat rind the 
month. These phenomena eontiniie for a very lonj; 
period, even for 24 hours. 

Chemical Study of Snake Venoms 

The elementary eheinieal analysis <d‘ (\»bra 
venom t»:ives the followinj*- results: 

(^—4:1.04% H— 7.00% 

N— 12.45% S-2.507^ 

The venom extracted from the poison t^lands of 
snakes contain a number of substances of more or 
less uncertain ebemical composition. They can, 
however, be broadly classified into proteins and 
non-proteins. The protein content of cobra venom 
is about 94% and constitutes the larjxcsi fraction of 
the dried venom ; the toxins and the enzymes are 
always found associated witii it. 

(V)bra venom contains (1) Nenrotoxin, 
(2) Haemolysin and also (2) Knzymes. 

It has been possible to separate the neurotoxin 
from the haemolysin and to purify them to such an 
extent that fur the same nilroj^en-content, the 
purified samples of neurotoxin and haemolysin are 
about 17 and 4 times more active respectively tlian 
the dried crude venom ((Ihosh and I)e). 

Jt has also been shown that (Vibra venom ami 
llusseirs viper venom contain proteolytic enzymes, 
the optimum activity of which is in the reijion of 
pH 7- 0 with casein as substrate, and at pH 8 — 8.2 
when gelatin aiul egg-albumen are used. Further, 
it has been shown that these venoms can oxidize 
baemoglobin to methacmoglobin and can hydrolyse 
Witt's Peptone, the pH for the latter reaction being 
8.2 -8.4 (dbosh and Dc). 
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(iaiifruly and Malkana have shown that lecithin 
and cholesterol are present in cobra venom. The 
protein fractions contain 

(llobnlin .. .. 20.:31% 

Albumen . . . . :39.b9% 

Primary l^rotcose .. .11.131% 

Secondary Proteose .. 1().S1% 

The toxicity is associated with the secondary 
proteoses. 

The chemical analysis of lliisseirs vi])er venom 
shows that it contains (', H, N, S, (). No phosphorus 
is present and accordinfifly no such subslancc as 
lecithin is present. The protein-content of the dried 
venom is about 9()% and the protein fractions 
contain 

(llobnlin .. .. 

Albumen .. .. 22.12% 

Secondary Proteoses . . 50.52% 

The nmirotoxic, the coajifulant and the haemorrhajiic 
action of Uusseirs viper venom are attributed to the 
secondary proteoses ((lanji;uly ami Malkana). 

Therapeutic Uses of Snake Venom 

Husells viper venom solution is extensively used 
for haemostatic purposes. Investijiations are bein**: 
carried out on the possibility of the use of cobra 
venom in cancer treatment, but no definite conclu- 
sion has yet been arrived at as to its efli'cacy. Cobra 
venom in small doses is used to relieve neuraijric 
pain. 


Treatment of Sanke-bite 

In practice, the rational treatment of the bite 
of a venomous snake must be directed towanls 

(1) Preventinj*: absorption (d* the venom. 

(2) Ncutralisinj?, by injection of a sufficient 

quantity of Antiveuomous serum the 
effects of the venom already absorbed. 

In order to prevent the absor])tion of the venom 
introduced into the wound, the first precaution to 
be taken is to compress the bitten limb by means 
of a li^rature of some kind. The Iif»alure must be 
tijrhtly twisted ami by compressinl*- the tissues 
around the bite, an attempt should be made to 
s(|ucezc out the venom that may have been intro- 
iluced into them. The lia:aturc shouhl not be ai)plicd 
for more than half an hour, otherwise, it would inter- 
fere with the circulation of bloo<l to a danj^erous 
de«:ree and would certainly injure the vitality of the 
tissues. Th(‘ wound should then be washe<i freely 
with a fresh 2%, solution of hypochlorite of lime or 
with :\ I in 100 trold (ddoride solid ion. A KMnO 
solution (P/o) may also be cmploye<l. 

The next thin^: to be done is to apply the serum 
therapeutic Irealmcnl. This treatment is specific. 
I'ldcss w(‘ know the kind of snake which has bitten, 
this treatment cannot be apjilied with any reason- 
able chance of success. Nowa<Iays, jadyvalmit 
serum is available which can be applied a:enerally. 
The serum should be injected intravenously. 4'he 
volume of the serum necessary is at least 40 c.c. for 
complete cure when the bite is not severe* 

’ *Kc*!uI Jit an onlinary iiiiM'liny: uf On* ('alcutta rniv<*rnity 
i'luMiiii'al <. Jub oil 26 7 38. 


Vol. IV No. S 
SfiFTBBIBEB 1988 


150 



Symposium on Weather Prediction 


Under the aiispiees of the National Institute of 
Seienees of India, a Syniposinin on Weather 
Prediction was held in the Meteorolojjieal Office. 
Poona, on the 251 h and 2l)th July, 19JS. Various 
aspects of forecastinj*’ of weather were discussed at 
the symposiuni*, attention heiiifi: focussed mostly on 
the prohlenis facing the Indian meteorologist and 
the proposed or atlimipted methods of solution. 
Thus, papers presented at the meetiiif^: concerned 
louff-ranae f<i recast inji: for a whole season as 
developed in India, medium raiif^e forecasts f(»r 
10-day periods as dcweJoped hy the (lerman and 
Russian schools, short-ranjye, i.e.. day to-day, 
forecastiii}' in India; with special reference to the 
use of air-mass analysis m this task, the problem 
of forecast ins; N<jr’ westers, the use of upper air <lata 
in weather forecast inj^, thermodyiiamic studies of 
the atmosphere with si)ecial referenee to latent 
instability, rainfall in Northw’est India associated 
with winter disturbances, weather forecastinj; for 
aviation and the application of kinematical methods 
to forecasting. 

In his openinj^ remarks. IVof. M. N. Saha, 
President of the Institute, said that “ Symposium 
meant drinkinj*' t<)j»:ether and at Poona, the llea<l- 
(juarters of the Meteoroloj^ical Survey of India, they 
had assembled to drink frorn the cup of knowledjjc 
offered by the department. He referred to the 
importance attache<l to the art of weather predic- 
tion, or rather weather inaUiTij;’ in early times, and 
said that amoni^st certain tribes, the man who could 
brin^ about rain successfully by his maj»:ic w’as 
promoted to kinysifip. and when he failed, as in- 
evitably he must have tione, he was sacrificed to 
appease tlTi* wrath of yods. hi India, about 500 
B.C., there were Pralimins who professed to be 
specialists in the art of rainmakinji;. 4n modern 
times, every civilized <M»untry has orj’ani.'.ed 
Ineteorolojrieal services to obtain the knowledj^e of 
secrets of weather hy eombined eft'ort. and to fore- 
cast W'cafher for the use of the ])ul)lic. The Indian 
Meteorolof^ical Department has been tryinp; to fore- 
cast weather by the use of synoptic charts from 


the time of lOanford and Eliot, and after tlie War, 
Indian Meleorolof^ists have made substantial contri- 
butions to Weather Physics. But up to this time, 
the problems have proved to he far too elusive, and 
the day seems to be far distant when m et enrol ofyi cal 
comlitions may be predicted with the same precision 
as the position of plants or other astronomical events. 
He hoped that the discussions presented to the 
symposium w'oiild lead to a l)etter understandinj^ of 
the pi*oblems. 

Dr (‘. W. B. Norma ml welcomed the visitors 
to the sym])osium on behalf of the Meteorolo}?ieal 
Department and reviewH'd briefly the complexities 
of the problems which faced the meteorologist. At 
one time, it was suflicient for the forecaster to 
restrict his attention to rainfall alone. Now the 
conditions had altered larf<ely; the meteoroloj^ist 
had not only to forecast for storms over the sea 
and land hut had to warn the airman who wanted 
detailed forecasts of upper winds, of heij^ht of 
clouds, of foj;, dust-storms, scpialls, etc. A variety 
of requirements had thus to ])e satisfied and yet 
his decisions had to he made quickly. There was 
no time for lenf»’thy calculation such as w'ould he 
necessary if he dchired to, and eonld’ write complex 
mathematical eciuations relalini^ to the weather 
situation at any instant and solve them to obtain 
the picture at a future instant. The most hopeful 
method from the practical point of view appeared 
to be to focus attention on the identification of air 
mas.ses, homofreneous within themselves, and to the 
eflVcts which a mutual interaction between the 
several air masses would ])r(iduce. India w'as the 
country i?i which most attention had been paid to 
the subject of seasonal forecast injf and yet. the most 
that we could do to-day was to } 4 ive a very freneral 
indication of total rainfall over larjiie tracts of the 
country for a period of two to four months. 
Dr Normand concluded hy ffiviiif*; a brief ffcneral 
survey of the dilTerent aspects of the problem whicli 
was to be dealt with in detail by the subsequent 
speakers. 
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SYMPOSIUM ON WEATHER PREDICTION 
Story of Long Range Prediction in India 

Dr S. K. S.MVur tiild flu* slory of s(‘sisoii;il (t»r 
Ioiih: period) forecHstiiiji in hidin. The first fore- 
enst of monsoon rain, mainly based cm the data of 
snowfall on the Himalayas and the Siilaiman ranji:e 
dnriiuv the ])reeedin«- daniiary tn May, was issiietl 
by IJbinford in ISSb. Kliot who sii(*eeeded lilariford 
added othei* faettjrs like the south<*ast tracles at 
Mauritius, Zanzibar and Seyehelles, data of stmth 
Australia and Dape (Nilony and “ Nile Flood 
Uut in liis mefhotl whic'h was mainly j^ra fihieal there 
was miieh ehanee of indivi<liial bias. A j^reat im- 
provement in fores]iadowin<»‘ monstMui rainfall 
resulted when Sir (lilberl Walker introdueed the 
mor(‘ impersonal metimd of etirrelation eoeffieients in 
place of Hliot’s j 4 ra|)hieal methotl. 'I’he first bna*- 
east usinj*' a reiii’ession e(piation was issued by liim 
in 1909. In 192t h<‘ worked out six formulae for 
forecast in. rain in the Peninsula, \orth<‘ast India 
and Northwest Imlia in which use was made i»f stnin* 
‘JS factors selectetl (Uil of a lar^e numlxn* after 
applyin«»‘ the statistical test, now nannsl after him. 
Mr h'ield, the pioneer of u|)per air work in India, 
was responsible for sipi’^iest in^' a new faettn* of 
special int(‘r(‘sl, /•/:., use of upper air data in 
s(‘asonal foias'astin*^ ; his factor is the up])er wimis 
of Aji'ra, in autumn to foreshadow the winter rains 
in Northw<‘st India. 'Phe reexamination of the data 
in re<*ent years and tin* appru-atiem of the Perfor 
maiH'e Test showed a dimunitioii in the siuiiiticance 
of sonn* of tlie facdors. Nevertheless, the t<»1al 
C(»rn*lation coeftn-ient is still found to be O’tP) for 
total monsoon rainfall (d’ the Peninsula and (ftid 
for that of Northwest Imlia and 0.7‘2 for the winter 
rains of Northwest India. 'Plie ])resent fore- 
(*asts issued at |>resent ais* for li) the winter 
rainfall clurini*' January to Alai’ch in Northwest 
India, (ii) the monsoon rainfall (lurinjx June to 
September in Northwest Imlia and the Peninsula and 
( pO the monsoon rainfall duriii'i,' Au^iust and 
S(*ptember in the same two divisions. Kfforts were 
l)ein«’ made to decrease the |)eriod i)f the bu’eca.sts 
and also the area which they c«)vered. Dr Savur 
em])hasized that metlnxls of (orrelation were .strictly 
applicable only when all the (piaiitities correlated 
varied aeconliuH: to the normal law of ilistribution. 
To overcome the hamlica]) introduced by non- 
uormality of distribution found in g:fiMirul 


melliods were beinji: developed but the woi*k was 
still in its initial stages. 

German Forecasts for 10-day Periods 

^^r H. Uasu j»ave an a<*(<)unt <d* the t<‘clinical 
pn‘t)aratit)n of the 10 day forecasts issued by the 
tierman Meteorolojrical Servi('e which, he said, rests 
on a <*ombination of statisti(*s and sym)|)ti(‘s. 

The first consists in the <letorminal ion of the 
connection between the ‘ for(‘weather ’ and the 
post W(‘ather ’ in the chosen interval of time by 
com|)utinn- cor?*(‘lalions. the choice of the elements 
ami the inter|)relalion of results depending- on the 
physical-m(‘leoi‘oh»,iiical view ]>oints. This statistical 
hamlbnjr i)f ‘ weather fiistory ’ makes up the 
principal ])arl of the work. 

TIu* second part (d‘ the work consists in the 
individual stmly and analysis of the ‘ broad weather 
situation ’ of the ‘ forc(*ast day ’. With the help of 
‘ multiple cnrri'lation tables ’ definite days are ex- 
tract <‘d from the history of the weather in which 
the development of the wi'atlier was similar to that 
of the forecast day. Any rhytlims ajipearin*'’ in the 
march of mett‘oj*olo«»ical eb*ments up to the forecast 
day are also folh.wc'd up ami the possibility of an 
extrapolation is w(‘i^ht‘d. 

For tin* synoptic analysis of tin* situation, 
pressures and temperatures of the free* air up to 
o km. i f ilu* forecast day and tin* pri‘(‘(‘dino: day, 
bjjsed on obsi‘rvat i<ms of the weatln*i* aeroplanes, 
are examined. For the l!l houi* chaim(*s at the 
.••round I(*vcl the control by the prc.ssure at n km. 
has been found to be vei’y compb'te and lias been 
calb*d ‘ steering' ’ by the h^’ankfurt School. Four 
types of steerin.u, riz.^ Northerly , Kast(‘rly , Trouf>h- 
aml Double Stecriim, aia* rei o,i»iiized by P>aur. Since 
the pi’essui’c j^rvnlieiit in the lo\\(*r stratosphere, the 
averaue jiradieiit of tempi'rature in the t r(‘|)osphere 
ami the general Ihiw have a marked" corres])ondence 
with the stcerinj^, .which jiersists for some clays, Ibiur 
con.sidc*rs this as the basis of the ‘ brcfacT wc*ather 
situation ’ determiniim the outlook. 

Forecasts for Periods l>y the Russian School 

In the ‘ composite* map methoci ’ of forc(»ast.s 
develo])ed by Multanovsky and his collalmrators the 
e-interval for tin* forecast is determined by the 
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poriod which nwarks llic type of the synoptic process 
involved. 

The incthod is founded u])on tlie l)Msic idea that 
the weather is ‘ made ’ in the north sul)-polar regions 
instead of moving' from west to east with the general 
circulation. Owiny* to lack of adecpiate <lata from 
suh-polar rcjrions, an indirect api)roach was made 
to work out this liyi)othesis hy analyzinj? trajectories 
of pressure maxima grouped accordinj*; to their 
ori} 4 :in. Three ynmps of trajectories were ol)tained; 
viz., the non^ial polar type, the ultra-polar type and 
the Azores normal type. The positions of the axes 
of these f^roiips, some of which are characterized hy 
ji:reat stability, over certain rej»ions call for com- 
pletely determined types of weather in correspond- 
iii^r rcf'ions. 

‘ romposite maps * arc prepared hy enterinj*: 
the centres of areas of hij>:h and low pressures, crests 
of hijjih pressure and secomlary minima accompany- 
ing; the movement of the maximum. With the aid 
of the axes one can determine the distrihution of 
pressure fields on the cfuiipositc map and, converse- 
ly, a clianj'e in the orientation of the process can 
he determined from the distribution of the pressure 
fields. A weather type can best be identifie<l by a 
combined com])osite map which is illustrate<l with 
the correspond ill}*: distribution of temperature, 
precipitation and wind associated with a ^iven 
process. The trajectory of the anticyclone allo}\^s 
a determination as a fiT-st a|)proximation of the 
orijrin and extent of modification of the air-mass; 
the further details of the weather are obtained from 
the pressure distributimi. 

The ‘ natural synoptic period ’ characterizinj^ 
the weather type <lnrinj»; which the pre.ssure centres 
continue to form definitely marke<i pressure fields 
and an ‘ operatimi ’ continues ahm**; any definite 
axis is generally of 10 to 12 days’ duration. Hence 
two or tjiree days after the bef^rnninfi; of the new 
I)eriod, as soon as the orientation of the ])rocess 
becomes apparent, it is possible to <U*termine the 
weather for the next 7 to 10 nays. 

It was observed that durinj*: the course of a 
wdiole series of changes leadin$>: to any typical 
phenomenon, there us ially occurs 30 to 35 days 
previously a sort of ‘ ti.iring up ’ of a new process, 


or * a threat \ Within this time interval one can 
distinguish approximately 5 or more ‘ moments \ 
the pressure distribution in which represent the 
* plumes ’ leading to a * development ’ along an axis 
having a definite direction. On the average there 
are 4 to 5 phases to the period of 30 to 35 <lays, 
though a ])hase may range from 6 to 15 days. The 
introduction of phases, and threatening moments 
associated with them, has made it possible to en- 
large the forecasts considerably and to wi<len their 
scope. The most imonoiinced indication appears on 
the 13th to 14th day after the a])pearance of a 
threatening nucleus; this day on which is also indi- 
cated the region where an event is to occur is called 
the ‘ Regional day *. 

An extension of similar considerations as above 
has enabled Multanovsky to [mepare cojnposite mai)s 
f(»r seasonal forecasting also. For this purpose the 
western half of Siberia, Kurope and the neighbou?*- 
ing seas a»’e divided into 40 — SO districts; with data 
from these districts atlases of composite maps and 
maps of typical operational areas of pressure 
maxima have been prepareil for comparist)i\ with 
maps for any individual season for wdiich forecasts 
have to be issued. 

Mr S. llasu thought that the (lerman method 
may be given a trial in India. He thought that 
the Russian method did not apply ti» Indian condi- 
tions. 

Rega riling the way in which the.se prediidions 
are worked nut, he read the following opinion of 
Sir (J. W. Walker. 

“ Tin* arlinil of u ntoiii^oun foromst iii Imlia 

is simplicity itsolf by compurisou with this (Fniir/. Btuir's) 
iiictlioU. ’ ’ 

♦fudging from the performance of the method 
for a number of years, it appears to have achieved 
a high measure of success in (lermany. 

Dr S. N. Sen explained the methods adopted 
in daily forecasting practice for identification of 
air niH.s.ses which, broadly spcakitig, fell into two 
clas.se,s, oceanic and continental but cmild be sub' 
tlivided into several sub-classes. He illustrated by 
means of charts certain types of stationary fronts 
which often developed over the Indian area. He 
also showed how use was made of .stream lines and 
convergence patterns of air currents aloft deduced 
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from pilot halh.on data an<l cloud movements, jdon«r 
with a knowled}»:e of upi)er air climatolo'ry I'or 
identification of air masses and day-to-day fore- 
cast inf?. 

Dr S. K. IVamanik spoke on the application of 
air mass analysis to the problem of forecast in** of 
Nor*wester.s in iVnf^al. He reviewed the work of 
the various meteorolof?ists in India who have wiitten 
about the mechatiism of Nor’w'esters. He sai<l that 
while some of the Nor’west(‘rs mif*ht be dm* to the 
action of cold fronts or umleecuttinfi- by cold easter- 
ly Himalayan air, the majority cf lliose which 
occurred i?i the afternoon depende<l utxm some 
insolation effect. In the morninf*; there was an in- 
version between ‘5 and IT) Km. with moist air below 
and dry air above f*enerally with lat(‘nl instability. 
The effect of insolation was like heafin*'' uneipially 
a slightly incline<l liquid from below with tlie result 
that convection currents rose irref>nlarly (*ver the 
country. Witli tlie advance of day and f»:reater 
heatiiif? these convection currents would f»:o higher 
and hif»her ami if the heatiiif? was suflficienf they 
reached the boundary layer wipin*? oft* the inv(‘rsion 
and causinj?’ fireat instability. Donveclion currents 
when they reached this layer woidd shoot up with 
»reat violen<‘e and the iipi)er air would come <lown 
with a rush eausinj? a NorVester. As a conse- 
quence of this the s])eaker thought that the 
oceurrenee or not as well as the intensity of Xor’- 
wester.s would depend upon the heitrlit of inversion 
layer or depth of moist air and the amount of 
insolation and that it mij>ht be i)ossible to forecast 
the occurrence of Nor’we.sters if the hei};ht of the 
inversion layer were known and one could estimate 
the maximum temperature in the afternoon. He 
also explained the biff, often noticed, between tlie 
time of occurrence of Nor ’westers and that of 
maximum iii.solation. He then described the morn- 
iu}? conditions which appeared to be necessary for 
the occurrence of Nor ’westers in the afternoon, ami 
he said that if these conditions occurred, Nor’ 
westers were to be expected in Denj>al. 

Dr K. R. Ramanathan f»:ave a brief review of 
the development of ujiper air w^ork in India and 
explained how the data helped the issue of f«»recasts 
relatiuf? to conditions on the f>rouml as well as 
in the upper air. The data provided the basic in- 
formation re{>arding the climatolot?y of the upper 


air and - helped intensive studies of the structure 
of atmospheric di.sturbances. He aave a few in- 
stances 4)f the u.se of these ^lata in such studies. 
Dor instance, he showed how warm fronts somewhat 
similar to those in Kuro])can latitudes were found 
to be associated with storms and dc])re.ssions in the 
Hay of Hcn^ial. The two air mas.ses between which 
the front formed were the dry cold air from 
northern India and the moist ecjuatorial air from 
the .south Hay. A nuMlified type of front was asso- 
ciated with the storms of the prtsmmsoon season. 
In monsoon depressions the main front formed 
between fresh monsoon air and old numsoon air, 
the former behavinj*' as a cohl mass and the latter 
as a warm mass. Dr Ramanathan also slniwed a 
picture of the general circulation of the atiimsphero 
ov(T India as obtained from pilot baloon ascents 
maile fin* tin* past few years in this country. 

The role of lattmt instability in the atmosphere 
formed the subject of an iiit crest ini»‘ communication 
by Dr N. K. Siir; in the absence of the author the 
paper was presented by Dr R. Ananthakrishimn. 
The term ‘ lati^nt instability ’ whi4‘h was defined by 
Normand in Hldl ref(‘rre<l to a thermodynamic stale 
of the atmosphere in which, under suitable circum- 
stances, the initial expenditure of a small amount 
of ener}»y led to thi* release id' a much larjicr amount 
of ener}»:y. .Absence of latent instability was 
ordinarily associated with dry fine weather wdth 
occa.sionally hi»h clouds of the non-convectional 
type, while its (‘xistence was a.ssoeiated with con- 
vective clouds or instability phenomena like dust 
oj* thunderstorms. Interest in*? series of soundinj?s 
taken durin** the fermatitni of storms in the Hay 
of Henjral and their movement slmwed the ])ro^res- 
sive buildin*?' up of latent instability conditions as 
a disturbance aiijiroacheil the station and its di.s- 
appearance as it moved away or dissipated. 

Mr H. H. Venkiteshwaran read an interestinj?’ 
paper on rainfall due to winter di.sturbances and 
the associated upi:<‘r aii* temperatures over A^ra. 

Dr S. K. Hramanik jiave an account of the kind 
of upper air data available in India. Of these only 
upper wind data including? directions of cloud 
nmvements, apart from aeroplane temperature ilata 
from a few stations in North we.st India, are received 
in lime for ami are actually used for <lay-to-day 
foreeastini? in India. He explained the limitations 
as re*?arils the availability of and the kind of 
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inr<iriii{it ion HVfiilnblc from ufipcr wind diitn. Ho w;in 
of opinion tlw'it tlio upper wind data had been of 
fjrcat lielp in <lay-l(Mlay forecasl in^ in India. He 
sliowe<l some sets of cliarts illns1ra1in»' the help of 
U])per wind in daily forecast iiij;. They imlieated 
oe<*iirren(*(‘ (d‘ h(‘avy rainfall with e(inverj»enee cd* 
upper wimls, decrease* of rainfall with diverj^enee 
of ui)per wimls and sloppa^^t* of the supply of moist 
air currents, heavy rainfall in hills wJien imnst air 
currents struck them ami non-occurremM* of Nor’- 
westers wiu-ii surface «*onditi<»ns were* favemrabU 
but upper wimi esmditious wei-e* not so. 

Mr V. K. Ki'ishna IJaei eliscusseel the pre)ble‘ms 
which demamle'd alte‘ntie)n in weather Idree'astiu”' 
feu* aviators which coiihl be* divieled into- three 
e*ate*«'eu*ie*> (i) re‘j»ie)nal, (ii) leuite, and (iii) local. 
In re'^arel to h»cal force astiny he e\plaim*d the use 
beiny maele* at Karachi eif tephijirams of aereiplane 
asce'uts in fore*cast inu’ leu-al conv(*e*tionaI phenomena 
ami feu'uiation, persist(‘ne*e eu* <*l(*arin‘i- of clouds. 
The soundin;.is by aeroplanes had affonleel a valu- 
able aiel in this task. He alse) re*fe'rre*d to the epies- 
tion of fo}i‘ for(‘(*astin,u' ami re‘marke*el how the 
Tayhu* Diagram had not prove‘el ve‘ry successful 
except in ruling' out elays when foy- was unlikely. 

The* use* e)f kinematie'al methoels in we*ather 
foroeastin}^- as ele‘ve'lopeel by l)e<le‘bant ami Pe'ltewsen 
was explaineel by Dr S. K. Hanerji. Whenever an.y 
lU’essiire syste-m, sue*h as a e*yclone, an antieyele)ne. 
a treiujih eir a freuit was in ceuitinuous motieui e)m* 
cduhl, freim a kmewlediit* eif the* e*han«»e*s in the 2 
to d hour pe'riod pree*e*elin», ealculate the veleicity 
ami acceleration of eaedi point of the system and 
forete‘11 the peesition and eeenti^uration of tlu* system 
elurinj*’ the m‘xt Ii to 1*J heiiirs. The eU'epeninj»' or 
fillinji’ U]) eef pre'ssure* eeve'i* an are*a boumled by twei 
clos(*d isoliars was (*eiual to tlu* planiim*tric value 
of the baroim*trie temlem*y within the same an*a. 
Dr Hanerji illustrate*el an applie*at ieui of these ami 
other kim*matical laws fee e'ertain Indian storms, 
particularly te> explain the curvature j)f the tra<*ks 
of the storms. 


Ijively discussion look place at the end of each 
of the i)apers imuitioncd above. 

Dr \ormand who wound up the discussion 
referred to the future of weather foreeastinj>‘. ]fe 
felt doubtful wiiether any statistical methods 
applied to surface <lata alom* wouhl result in much 
further ailvanee in seasonal forecast in}»‘. Here as 
well as in other branches of forecast inj^' we had to 
look to the up|)er air for furth(*i* im])rov(*nients in 
our forecast in«;‘ capacity. TlH*r(* lay our hope. 
More data of soundin«>s of the atmos])here by 
.Hi'oplanes, ra<lio-.soumls or balloon nu'teoi'o^raphs 
were m‘ede<l for day-to <lay analysis of the c(mdi- 
tions in the upper air which alone would help us 
to understand tin* mei'hanism that was Ix'himl the 
makinj^ of weather. As rcs^ards the (icrman 
method of foi*ecasl iii”' for ID days, he admilled that 
the method was worth ^iviiij*' a trial, but he must 
ask Mr Ikisu to *»ive him an estimate before the 
work couhl In* undertakt‘n. 

The President, in concluding’, remai'k(‘d that 
after listeninj;’ to the <|ebates, it aj>i>eared that the 
problem of weather ])r(*diction, except for the short 
ran«:e one, ap])eai*(*d to be more elusive* than In* 
lunl thouj*ht earlie*!*. The success of l•''ran/. Daur’s 
method appear(*d to be striking’, but no physi(*al 
arjruments have yet been oiv(*n as to why the 
weather at the ln*i‘>'ht of o Kms. should contnd that 
on the surfaen* for the next ID days. He tlnmiiht 
that the <le])artnn'nt may f»ive a trial to the metlnnl 
over a iiK'ti'orolo^ically homoj>eneous area, say tin* 
I\'injab, for a limiteel period (;f time. He aj^reed 
with Dr \ormand that a h. 'rescale surve*y of the 
upiH'i* atim)S])here by means of radio-met eoi‘oj»raphs 
and aen»i>lanes slmuld be umlertaken, and (“Xpr'*ssi*<l 
the hope that in view of the imi>ortanee of weather 
pi’ediction to all classes of peoi)le, tin* (Jovernment 
of India should be liberal in finaneinj;’ such schemes. 
The successful advance in this directitui appeared 
to lie in a harmonious combination of survey, analy- 
sis of data, and application of princif)les of 
mathematics ami ])hysics, and he was j>lad to fimi 
that the composition of the department was ideal 
from that point of view. 
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The wiih Hk- sljitoinonl n1‘ ll,;' 

tli.'il r**(iiii ii si; 1 !.! M)int (»!* iind 

irilorcst ilii* ivsiills (iT iiio'hM'ri scii'iicc yive om* 
Ili(‘ iiiiprcssioii that what the snisrs tril ns ahoiil 
the (‘xtiTiial woi’ld is shown to ho altojitd Inn* inis- 
Icadiii”-. Th(‘ President, fiowovcr, points out that on 
tin* whol(‘ the trinloncy of pi’oj'ivss is to hi'injr llu* 
more rciiioto <*onclnsin!is within Iho province of 
diroct ohsorvation, ovt'ri wIkmi at tii‘st si»ht they 
aijpoMi’tMl to h(‘ h(»p('l('ssly ])ryond it. lie, then, 
rtd'ei's to tin* eoinM'ptioii (»!' atoms, to tlie process 
<d‘ radioactive d(M*omposit ion and to tlie <n*dinary 
matter not l)ein^' 1‘eally spaee-fillino- and says that 
thou;;li tlies(‘ and many other points (d‘ view liave 
seennd at first sijAht to (‘oidradiit tlie direct indica- 
tion of onr senses, they are not really so, hi'cansc 
they ai*e obtained and eonhl oidy lx* (»l)taiin‘d h.y 
sense indications rightly interpndtsl. The reas«in 
for tins is that our senses have not iirimarily been 
d(!veh»pe<l for purposes ot* reseaivdi, and we have 
in lai’j.'e measni-e to a<lopt tlnmi to that purpose by 
the nsc (d‘ artilicial auxiliaries. ^IMie I’csnll »)!' doinji- 
so is often ti) reveal a world, which to tin* unaided 
senses seems i)arad(ixi('al. Thus the main subject 
of tin* a<ldri‘ss is chosen to be a survey (d‘ tin* ways 
in which such adaptations have been ma<le. the 
parti<Mdar sense .seletted foi- the survey Ixuiija the 
human eye. 

The mei'hanisni of the eye consists mainly in 
its lens system for focussing;' the ima^'c, in its retina 
for receivinf»‘ the imaj'e and in its rods and cones 
the lij^ht sensitive elements tliat distinguish »*olonr. 
The ((ualifies d<‘j‘ived from such a mechanism arc 
ideal for what we b(‘lieve to be naluri*’s primary 
|)urpose— that is for fiinliny- subsistence under 
l)rimitive conditions and for H^htin^ the battle of 
life against natural enemies. But for purposes of 
research w'e can increase the <pialities by artificial 
additions over a wide ranye for examiniFi**- tin* very 
distant or the very small, for inci’easiji^^ very larj^ely 
the ranjjfc of spectrum which can be utilised, and 
for enhaiieiiiH; the power of colour discrimination. 


The invention of lenses lc<l to that of teb*scopes 
and mi<ros(M>pes the solnti«m of the problems of 
distani ami small objt‘cts and is thei’efore one of 
tin* ureatest scienliii<* dis»'(»vi‘rii*s. (divt'ii ]X‘rfect 
<‘onst)‘uction tln*re is no limit in theory to what a 
telescope can do in revealing!; distant worlds. On 
the other hand theia* is a very (h'tinile limit to what 
a microscope used with, say, ordinary <layliyht can 
do. lor tin* points (m tin* object which an* about 
half a waveb'ii.uth apai’t cannot be «listinctly 
sepai'ated. and this is the theoiatii'a! limit for a 
mi(*roscope usiny «>rdinaiy liiiht. l*'or this the ultra- 
violet microsco]>y is evolved and we are nearinj*' tlie 
region (d' tin* spe«*ti‘um whei’e aliin>st e\ I'ryt hinj*’ is 
opacpie. 

The lenses made of matter are useless for 
waves shorter than those* used in ultra viob't micro- 
scopic work. To avoiel this we e*an make*, fen* e'crtain 
radiatiems, e*e>nve‘r^in} 4 ’ l(*nse's out of empty space. 
Accorelifm te) our pre*se*nl vie*ws the* eathe)ele‘ rays 
in enie* aspe*e*t e*onsisl ed’ a stre*am e>f elee*t rifled 
particle's; in antdhe i* the*y e onsist of wave* trains, 
the b‘nj>th be*in”’ variable* in inve'rse* relation te) the 
momentum e>f the* ))artie*b*s. These* cathode rays 
'have* the* propei'ty ed' be*ini>- be*nt by e*lectric or 

ma^rne'tic force's and with the* anahmy eef the* be'iieiint* 
id’ lijiht rays in its pi-ope-rty i»f re*f?*action the* se»- 
ealle’il ele‘e‘1 rost at ie* e>r mafine'tie* lens is e onsti'Ucteel. 
The wave'b'imth assoeiate*d with an e‘le*e*tron stream 
ed' moelcrate* ve*loi*ity is so small that if the* electreU) 
microse* 0 |)e* cendel be* breniu'ht te^ the p(*rte*ctie)n e)l 
the* optieal mie*rose*ope*, it shenibl be* able* tee re*sedve 
the* ae'tnal atomie' sirne’tnre* of ci*ystals. ,, 

(\-in arlitie-ial re‘semrce*s he*lp to im])i‘ove e*e)lour 
eliscrimination/ The*re* is the whede subject ed’ 

spe'etrose*oi)y that may be* thon«ht eef e-omiii};- under 
the he*ael. A spe*e t reescope* has ^eit its limitatie)!) in 
havirm a fine slit. But iisiii” a e*emipre)mise wielth, 
M. B. Lyot wenkiim in the* e*le*ar aii‘ eef the 

observateny e)f Pic elu Mi<li has even be'cn able to 

observe* the* se)lar ])re)m incnees threniKh a red filter 
which enables the whede circnmfere*nce* e)f the sun 
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to 1)0 oxarniinMl at onoo without the limitafioiis iiilro- 
(Ulced hy a slit. There is also the speef rohelioseope 
hy Hale for the coiitiuiious wateh for thi‘ hriffhl 
eru])lloiis of the red hydi’oj'eii lines. 

Next comes the ])i‘ohIem of ridina. (^*rtainly 
it eaniiot he siip|)l<'MM‘nted. |»ut artifieial sensitive 
Kurfae«*s ai'e siihstlt ute«l which are in some respects 
better than the one supplied l^,v Nature. These are 
photographic or ])hotoelectric surfaces sensitive to 
lijfht. As is well known, the eye has maximum 
sensitivity to the yellow j^re(‘n (d’ the speetriim. The 
sensitivity of the silver salts used in the manu- 
facture of photo;iraphi(' retina is maximum in tlie 
blue vi«det and ranges on throiuih ultra-violet to the 
X-ray I'eoion. The exten.si«)n of the sensitiveness 
on the other si«le throuj'h yreen, yellow and red to 
infra rcsl was not easy. H«)wever, success has been 
attained, lary:ely by the effinds of Dr W. 11. Mills 
and of Dr Me(‘s of the Kodak Company, and we 
all see the fruits of it in the photoy:ra])hs by lamp- 
lij»ht which aiM‘ often reprodu<*ed in tlie newspapers. 
It is now known at what point water becomes 
opaque. The spectra of the major planets have 
been extembMl into the infra red, which supplied 
the clue as to tin* true ori^^in of the mysterious 
absorption bainl due to their atmospheres which luul 
baflled si»ectros(n»])ists for more than a jieneration. 

Another subslltuti* for retitia is the plioto- 
electric surface. This is a <'lean surface of alkali 
metal in rnruo whitdi resiauuls to visible li^ht and 
passes <*om|>aratively lar^t* currents. The credit is 
due to two (b‘rmau schoolmasters, J. Klster and 11. 
(ieitei. They could scarcely have foreseen that 
their work, carried out in purely academic spirit, 
woubl make possible the talking films which <»:ive 
pleasure to untold millidiis. The pln)toele('tric cell 
is use<l like the idioto^traiihic plate at the focus of 
an astronomical telescope. It has been applied with 
success It) wuitlinii: a lar'-e tele.scoi)e t)r, in a humbler 
sphere, to open tloors or even to catch thieves. 
Another iiiterestinj^' a])pli(‘ation of the photoelectric 
cell is in the measuring' of the diameters of nebulae. 
Stebbins amJ Wintford havt‘ found, by attaching; a 
photo cell to their telesct)pe, that the linear dimen- 
sions of the «reat Amlromeda nebula is twice as 
jjrcat as had been comduded from visual photo- 
KT&phs. 


The photoelectric cell is also instrumental in the 
tlcvelopment of television. Here the photoelectric 
surface is divided into minute patches which are 
electrically insulated from one another, and unlike 
the tiatural eye which has probably half a million 
connections between the human retiiia ami the brain 
it has only one sinj»le connection which is in 
elTect attached to each of the patches in rai)id 
succession by the process of “ scanniim the ima«*e. 
With such a photo-cell the transmutation of a 
momentary imaj»e into a series of electric pulses is 
very easily effect eil. and which are amplified and sent 
out as wireless sijriials to tuim back af^ain into visible 
picture at the other end. Dr Y. K. Zworykin has 
suj^jfcsted that this electric eye or iconoscope, as 
it has been called, can be used to make visible the 
imaf^e in the ultra violet microscope. It may als(» 
lie use<l for raipd photography if tin* photoi>raphic 
plate replaced the vi(‘winj*‘ screen. The beauty of 
the device is that the energy is supplied locally, the 
distant lij^ht source merely releasitm it. 

\n windin'*: u]) the subj(‘ct the Kt. Hoirble 
President emphasize<l that main triumphs of science 
lay in the tangible facts which it had i*<‘veale<l; and 
it was these which will without doubt endure as 
a permanent memorial to the ]n'esent ei>och. Thus 
the main thesis of the addrc'ss had been that th(‘se 
were discovered by methods m)t essentially dilVerent 
from direct scrutiny. 

The second part of the address is on “ Science 
amJ Warfare." Science, if is urj^ed, is the source 
of all the trouble, since the imj)ortant wea])ons of 
modern warfare, the hij^h ex])losiv(‘s, the jmison yas 
and the thermite incendiary bombs ami the aircraft 
are all proilucts of the effort belonj*inj*: to men 
trained in science. Tracing’ the history of the 
discovery of each of them it has beo) shown that 
military objt'cts w'cre eertaiidy not the incentive of 
the successful investij^ators, who pi’oceed with the 
spirit of scientific curiosity and with no possibility 
of tellinjj; whether the issue of their work w’oubl 
prove theni to be fiends, or dreamers or aiif^els. 
For j?ood or ill, the urue to explore the unknown 
is dec]) in the nature of mankind. The world is 
wmitin^ in readiness to snatch away the results of 
this ur^e, and to use them for its own purposes.* 


* An nbHtruct of Lonl ’s addroH.s. 
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Extension of the Periodic Table and the 
Elements beyond Uranium 

Priyadaranjan Hay 

i»f <'lH*iiiistv\. Cnlnittn riiivfvsilj . 


Ox (‘xaniininj; tin* IN'viodic* Tii))le wo find that llio 
fiumliof of naturally oooiirrin^^ ohMuonls rrcin 
]iydr();>:on to rraniuni is 92. This has boon (vnifinnod 
by Mosoloy s losoarchos on X-ray spootra and Iho 
dolorinination of atoinio niind)or. 

Of thoso 92 olonionts two romaininp: still iiii- 
disoovorod aro tho olomonts Nos. Ho (Kka-i<»dino a 
Innnolojiuo of i(idino) and S7 ( Kka-Oaosium a 
l\«>iiiolo‘iuo of Oaosiuui). Hooonlly Horia lluluboi in 
Kranoo olaims to hav(‘ dis(‘ovorod tho olomont No. H7 
by moans ol* ciirvod crystal fooussinj»: si)o<‘tro‘*:raph 
in tho min(‘ral Pollnoito. To this tho namo 
Modavium lias bocoi ‘iivon. 

Tho IVriodio Tablo is (‘haractorisod by a nnmbor 
of \voll-doflno<l ]K‘ri(ids based on tho ^radiial fillinji: 
up of suooossivo (piantiim jiroups by <*lootrons. 'riius 
wo havo: 

1st Period <d‘ two eloments with Ist (juani urn 
^roiip (*oini)lotoly tilled up; 

2nd Period of oij^ht eloments with 2nd (plant um 
f^roiip eompletoly filled up; 

2r<l Perio<l <»i' ei;^ht elements with drd (piaiiium 
iiroup ]iartially tilled up: 

4th Period (loiiy) of eighteen elements with 
drd (piantum ‘•roup eomplotely and the 4th (piantiini 
firou]) partially filled up; 

nth Period (lon»>) of eighteen elements with 
both 4tb and blh (piantum f»roups partially fille(l up; 

tith Period (lon^) of .‘12 elements with 4fh 
(piantum «roup eomiiletely and both btli and (itii 
(piantum jiroups partially filled up; 

7th IVriod (incomplete) of six obanents only 
with now electrons added to the (ith and tho 7th 
quantum groups. 


This last or the 7th jxaMod has certain eharacs 
teri.stics of its own and dees nof follow tho 
developments of eai'Iier jieriods. A group resembling 
the rareearths b(‘tween actinium and thorium is 
missing hero— an interrut)tioii or break in the other- 
wise (‘ontiniious thnaad. Actinium may b(‘ regarded 
as the sol(‘ representative here of tlu‘ 1’ai‘e-earth 
1 ‘lenients of the preca'ding period. 

All the elemi'Uts of this period, as W(‘ll as 
polonium .and radon (d‘ the previous ])eriod. are 
unstable and naturally radio active. This period (‘uds 
abruptly in the middb* without ari'iving at a partial 
stability in an (‘bmumt (d’ psemdo ini*?'t gas structure 
like eka-platinum and a tinal stability in an eliMiient 
lik(* (‘ka-i'adon, as is the ease with tin* foi*(‘going 
piu'iods. It is b(‘liev(*(l that with ine?*(‘asing atoniie 
weights tin* atoms bec'onu* more and mori* unstable 
and the (‘xistenee (d’ (*b*mi‘nts Ixy’ond uranium in 
nature becomes eonsispiently an iiiifjossibility. Kven 
it "they would exist, lhi*y would have b(*en to(» short- 
liv(’(l to be detected. 

.Ml the radio (‘lemeids, prodm cMl by the 
s])ontaneous disintegration of the heaviest elements 
Th and U, arc* found to be isolojiie with one or 
other of the naturally occurring elements of the 
(ifli or the 7th period. 

l)is{*overy (d numerous ls(d(*pes (d* ('ommon<‘r 
elemeids by .Aston and tin* artificial transmutation 
of ebmients by Ix^mbardmeid (d' the atom4e nuclei 
with [irojec't iles like rr-part ieb's, in'iitrons, fast 
protons and ,deu1erons have added to the lic‘tero- 
geneity of our elements. The ultimate prodmdv of 
all artificial transmutation are stable nuedei identical 
with i.sotopi\s of commoner elements. There are 
very few .stable elements now which have not yieldc'd 
to this artificial disintegration and we are thus 
acquainted with numerous nuclear chemical reactions 
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lUnlinj*: with (‘lumiit's in iht* nloinii* imric'i. It slmulil, 
Imwuvi*!*, I)u nnicd Ihnl oik* or ollior of flu* fiiiMhi- 
nuMitnl fKirl iolcs, iilrnnly nicnl ioiud, nlways forms a 
rc.'K'liiiy unit in Ilirsi* i-rarl ions. 

|><‘si«l<*s llmsr wi* arr ikkv furnislnMl witli a 
numlnT of now unstahio isolnpos of known t*l(*nK*n1s 
as int‘‘i*nK‘<lial(‘ staufs in many of timso artifi<*ial 
transmutations. 'Phcsr hrrak <lown with rmissi<m <tf 
])ositrons or r.lc«*troiis. Tim plmnomcnon «<ics hy I hr 
iiaiiK* of imhu'rd radioactivity. 

Curie and Joliot prepared for the first tinu* this 
type* of artificial ra<lio-a<‘t ive* atoms h^v the irradiation 
of A I ami l'» with rt-])articles. 

\,^\ i-',llc-— ^ ‘„a 


"’.H 1 ’.Hi* ' tN I 'Ji 

I 

14 non. 

They suc<*i'cdcd in separatiii}^' the railio 
phosphorus and ra»lio nitroji’cn hy chemical m(‘aiis 
from the motlier suhstaiu'es ami thus definitely 
established the meehaiiism of tlie reactions. In the 
first case aluminium after iri-a<liation was treat(‘el 
with caustic soda; the liherateel ”as was found Jei 
he raelio-active. In the seeoml case, where boric 
acid was useel as the tarjict, the latl<*r was heated 
in air; the evolved were treated with metallic 

calcium after |)urifi<‘ation hy pyro}»allol, ealeiiini 
chloride, etc.; the a<*tivily was found with calcium. 
The latti*!'. on treatment with water »ave out 
ammonia which was found to he active. 

This was soon followed by the discovery of 
many shiiilar other ])rocesses hy these and other 
investigators. Moreover, ])roc(‘sscs were fouml in 
which artificially active body imitted no ])ositron hut 
j3-rays or electrons. In other wonN, it ehan»:es 
into an elemi'iit of hij^her atomic number. 

Hut this Curicdoliot proce.ss in which primarily 
ail rt-parficlc is captured and a m*utron emitted, is 
elleetive only with lighter elemi*nts, i.e., in cjises 
where the repulsive force of the nu<*leus on the 


is Mot vrry ffroaf. Tho t.onvicsf ole.nt-ms 
ilisniplion hy liiis pnxTss hit polassiuni 
ll!M and (-iilciinu (20). Similar rrsults wotT 
oidainrd also hy the use of artificially produced 
po.si1ivc rays like fast protons and deulerons. 

A Ki'eal service has, however, heeii rendered to 
the development of niielear eliemislry hy llie 
Italian i)hysieist l<Vrmi and Ids eo-wnrkers hy 
employiiiH: iiiieliar-ed neutral parlieles neutrons ' 

I''-'' *''<■ rliarf'ed ones for alomie disruption. 

In a vi-ry short this new process has furidslied 

IIS with railioaetive isoloi.es of alnuist all ehemieal 
elements up to iiraninm. .\o potential harrier 
exi.sis for the entranre of the uneliarKed neutrons 
info the atomic nueh*us. 

Sources of neutron for the pnMlnefion of 
arfifieial radio elements are furnished hy a mixture 
nl i-adium or radium emauatioii and finely powdered 
beryllium sealeil into n|j,ss tulie. The neutrons 
arise hy llir reaction 

-.H,. I-Ljrc ■> „(;•:* I „u.. 

I lu‘y ]>ass practically uuelunmcd lliroimli the jilass. 

I here are three* types of nuclear reactions set 
up hy tiu* m*ut rolls: 


I. t(i) ( Vii _■ 

‘\|M . ’\,Si 1 p 

min. 

(fo 'i.-M t 'll" 

'..Mu f '.It 



(r) •••’,, A1 j Vi - - . - 

'„Nii i ur.. 


^ ,,, •. ■V:M^>d-f 

15 liours 

start in from the same 
elements are produced. 

element, three different 

Jf. (fi) ''„N}i fVi 

■ he 

1 5 limira 


^^.Na i-'.H 


1 -- ;---*‘ii!^lU-|-c 

131k>vo-s 

(r) -k.A! 1 \n 




Same element results from 

three different sources. 
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ELEMENTS BEYOND URANIUM 

Tho unstnl)l(* nrlififial rsidio-c'UMMonts, thus 
pro<lu(*o(l, oiiiif jS-rays and (diaiiKO into tlio stable 
next Ilifiher eloinont, whereas llie arlifieial radio 
ebnieiits pr()dn(*e<i by laisitively eharjfetl ])rotoii. 
denteron and «-particles f^enerally omit positrons 
an<l ehanj^e into the stable next lower element. 
The possibility of one or the other of the above 
three types of nenelear reaetions bein^i- indneed by 
neiiti'ons deepnds on the veloeity of bombardinj»: 
neutrons and the nature of the irradiated element. 
IVoeesses (h) and (r) an* more freipient with fast 
or (‘iierjietie neutrons and with relatively lighter 
elements; otherwise the eorjiuseular rays eannot 
b*ave the field of their mother atoms. The t>roeess 
id) oeeurs only with slow neutrons in the ease of 
lii»:hter elenu'nts and with both fast and slow 
neutnuis in the ease of heavier elements, but (‘V(*n 
then much intensifie<l by the slow neutrons. The 
slow lU'Uti’ons can han**' about tin* nueleiis more 
easily than tin* fast ones. 

A sim])le method of slowing: ilown the neutrons 
eonsists, as shown by Fermi and his eo-workers, in 
I)assinj^' them throujih Jiydroyen (‘ontainin**: subs- 
tane(‘s like tiarafUn or water. 

Most of the artitieial radio-elements have very 
short life and htmee readily break <lown into stable 
elements. Th<u*e are, how(‘ver, few whose lives 
exteml over days, weeks and months. The amount 
of the aelive element, artifieially ‘•enerated, is 
always insiK'niheant ly small. They are, therefore, 
detected and identified mostly by their ra<lioaetive 
])roperties, e.r/.. by /8-ray eleetroseope, Wil.son 
Fhaniber ami most eouveniently by ( lei‘^<*r-.Miilier 
Founter. In many eases tin* result has been eon- 
finned by ehemieal separations followed by a^Mivity 
measurements. 

The (juestion then naturally arise.s — what is the 
practieal sij[*ni(ieauee of these artitieial ra<lio- 
elemeuts and to what addition to our knowUsl^^e 
they may le expected to contribute.^ Leaviim 
aside, their j-reat im])ortanee in the physical in- 
vesti»^alion of nueh‘ar strueture, to us, the ehnnists, 
they furnish exlraordinariry sensitive tests for the 
detection of chemical elements. They may thus l)c 


used as radioactive imlicalors for the detection of 
almost all elements. 

The limit of sensitivity of a micro-test lies at 
or about 10 ••in. or 10 ’ y. 10 }.>ni. Pb contains 

about dO billion atoms. With radi(>-lead as an 
indicator b*ad can, however, be d(‘teeted down to 
10 ym. or evi*n less; and with the help of physical 
methods, .such as Wilson Fhamber or ( Jeij»er-Miiller 
Founter, deteeti<)n can be madi' even of single 
atoms. The.se artificial radioeleim'nts, though 
j'eneratetl in unweiyhable (piantiti(‘.s, can be mixed 
with their inaetiv(‘ isotopes in any amount. 'Phe 
activity of the forim-r can then be emi)loyed as an 
indicator for the latter. Like tin* natural radio- 
elements, these artificial ra<lio-(‘lements furni.sh us 
with a larye st»)re of materials lor use in physical, 
analytical. prei)aralive and ji(‘o chemistry. A 
‘.•vpecial use of them is likely to be found in bio- 
chemistry and medicine; ( j/., in tlu‘ invest ij»atitm of 
tin* cir<Mdat ion of ph\ sioloj.'ieally im|)ortant elements 
in aidmal and plant liv(‘s. oi' of tin* a('cumulation in 
h(‘althy or tliseascsl origans of i)hysioloii’ically active 
lu‘avier ehmients. Sonu‘ work has abready been 
carried out on these lines. 

An instance <d‘ the u.se of ai’tifieial radio-<‘le- 
menls in clusideal examination may be described 
liert*. Kadio ‘iold (T (1') hours) and ra<lio-silver 
(T- 2*2 Se<'., ami 2.d min.) have been prepared by 
mMitrim bombardment (sh>w neutrons). .\ {.^(dd- 
silVer .alloy, when irradiate<| foi- a short time with 
slow neutrons will show »ndy the rapi<lly decayinji; 
aV'tivity of radio silver, by hum' irradiation the 
activity of both ranlio-sil vci* ami radio ^old. In 
the latter ('asi* the silver a<*tivity pi-actically <lis- 
app('ars aftei- *20 minutes, whereas that td' “old will 
continue for <lays. Ilem*(‘ it is (|uit(‘ easy to detect 
any adulteration of silv<*i- in an object made of 
^iold by short irra«liat icui with neutron. Tin* object 
sulTers ab.solutely no damajie by this ])rocess of 
examination. 

In the ajjovc case theia* was no lU'cessity of 
setKiratinji: the active ])roducl from its inactive 
isotopes. Hut in many cases, spi'cially in the iikmU- 
cal investigation of animal and human bodies it 
be(omes desirable to obtain the active radio element 
in as concentrated form as ])ossible, almost in un- 
w<*ighable (plant it ies free from otluu* substances. 
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ELEMFJ^S BEYOND URANIUM 

For this purpose a lar^^o amount of tho inaclivt* suh- 
staiirii is irra(iiatf<l ami from this tiio arlivo isotope 
is soparatnl almost in weightless amount Ii^y suit- 
able ehemieal methods. 

S/ilard ami Fhalmers irradiateit ethyl ioilide by 
means of muitrow after mixinji: it with a traee of 
free iodim*. The free io<lino was then reduced to 
hydriodie arid, the latter was precipitated by silver 
nitrate. The precipitate id! silver iodide showed an 
activity 200 times {greater than that of unconcent rat* 
ed iodim*. 

The atomic winylits of all these artificial ra<lio- 
elements produced by neutron radiation are rather 
to») hijih compared witli their atomic number, 
lienee, they all emit /3-rays and thereliy increase 
their nuclear chaise by one unit. The atom type, 
thus arising:, is stable and do(*s not change further. 
From radio-sodium arises the stable magnesium, 
from radio-ma»Tiesium the normal aluminium and 
so forth; from i*adio-^old arises tin; stable mercury 
and not otherwise, j*:old from mercury, as was previ- 
ously believe<l. 

Mut the matter becomes (piite eomi)lieat(‘d when 
we arrive at the end of the Periialic Table; i.r., 
when thorium or uranium are irradiated by neu- 
trons. We are dealing: here with already (natural- 
ly) active substances. • 

From thorium iMeitner and Hahn have obtained 
isotopes of Th, Pa, Ka ami Ac. 

Still more complicated are the transformations 
^^ith uranium. Fermi and his eo-workers have 


shown that by irradiation of uranium by neutron 
four new radio-elements of half-life periods 10 Sec., 
40 See., 13 min., and 100 min. are artificially pro- 
duced. The latter two were chemically separated 
by them and believed to represent elements beyond 
uranium in the Perio<lic Table. 

The subject has recently been fully investijrated 
by Hahn and Meitner. As a result of their brilliant 
investij»:ati(uis they have been able to separate 
chemically th<* successive products resulting from 
uranium by irrailiation with neutron. 

The uranium was freed as far as possible from 
its natural dLsintef>:ration product U by chemical 
separation before it was exposed to neutron. The 
irradiation was carried out for minutes, hours and 
days lonn‘, whereby short-lived and also comparative- 
ly more stable substances of lonf>:er life-period were 
obtained in increasint? amounts. Fhemical and 
electro-chemical separation of the products were 
nunle after the addition of different carrier sub- 
stances. wliich led to a definite conclusion about the 
chemical nature of the active products. Measure- 
ment of activity was made by (leiger-Muller (Vuinter. 

From a study of the decay curve of the active 
products and by the various physical and chemical 
methods Hahn, Meitner and their co-workers have 
been able to establish the follovvint,^ three diifereiit 
tran.sformation processes induced by neutron in 
uranium. 

Py sh)w neutrons. 

I ^ 

• -^> ^Kka-Kc. 

^ 0 2 } min. 


By both hist !iii(l slow iii'uti-ons, but proinoti-il by slow neutrons. 

Jl. '’•wl’f'.n — >■■■», 
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aEMENTS BEYOND URANIUM 

SiTi(‘c by successive p-vi\;y clianfjcs the atomic 
number continually rises with atomic weij»:ht remain- 
in constant, a reverse process may finally intervene 
in which with «-ray emission the atomic number 
will be reduced ajyain. Such a-ray emitters will, 
as could be expected, be relatively lonj^er-lived ele- 
ments, the proof of whose formation can possibly 
be obtained by lonji: irradiation with much more 
powerful sources of neutron than hitherto availalile. 

The artificial production of elements Nos. 9d, 
94. 95, 90 and 97 shows that our JVrio<lie Table 


Our Rebel 

To those of our reailers who admit an interest 
in the odd and unusual, as exhibited in the work- 
ing's of the human mind, we have often thouj^:ht of 
revealiuf^ one aspect of an editor ^s duties for which 
no correspond injr evidence api»ears in the published 
periodical. Arriviiif^ with the manuscripts that are 
considered seriously for publication are usually to 
be found a few which, could they but be publishe<l, 
miidit provide the readers or at least those of them 
havin*^ curiosity about euriosa almost as much 
return in entertainment, even if not of value, as 
the more dependable information regularly pre- 
sented. These are the scientific hypotheses of the 
studiously unortliodox. All men of science 
frequently receive such hypotheses from those who 
are in rebellion affainst what they term “ ortlnxlox 
science," but the editors of journals of popularize<i 
science probably receive more than any scientist — 
unless it be Professor Kinstein, who recently told 
us that one of his bifj:f?est problems was to sort his 
worthwhile mail from this kind of communication.s. 

It seems to be almost nothing for a man with- 
out much scientific training to sit down and solve 
the subtlest secrets of the universe — the nature of 


can be extended not only to the Kka-Pt of pseudo- 
stable electronic structure resembling platinum but 
even beyond to Kka-Au. Its normal termination 
should, however, occur in another inert gas Eka- 
Ua<lon, which would be a homologuc of Radon. 
Whether any further extension will be possible or 
the proce.ss will be reverscxl with ex])ulsiou of 
ft particles, imotons or posit i‘ons before we can arrive, 
at Eka-radon, only future investigation can prove. 
We shouhl now wind up with the happy feeling 
that man has been able to extend nature’s creation 
in this process of building up of elements.* 

* From a lirturc ilfliviTcd beton* tlio Srionro Soi-ioty of 
tin* H4 Mi:o(‘s Hindu rniversity — Man'll, 1938. 


Collection 

matter and of life, for example — in a single session. 
Eailing to obtain publishers after trying nil 
magazines, they do their own publishing, ami thus 
for many years we have been receiving euriosa, 
both jiamphlets and books: “ Ncjwton’s Law Dis- 
proved." " The Riddle of the Universe Solved." 

Ke\ Rays — the (Ireat Discovery." " Avity, the 
S^'cret of tlravity." These are but four — we could 
go on naming them to a [lageful. Rut for a sense 
of detachment and perhaps of humor, these offer- 
ings, usually attacking iirominent scientists with 
venom, might jaundice an editor’s life. Instead, 
\vc collect them! 

Years ago, when starting this collection, we 
wondereil w'hether it would not jiay science to 
dej)ulize a scientist to examine them all, iiuliope of 
finding occasional pay-dirt. Today we believe w'e 
were wrong. ^ Instead, W'c h<q>e to fh'posit tliem 
jiermanently in some university lilirary of the 
history of science. Future historians might other- 
wi.se jufige that, in our era, i)seudo-science was 
already extinct. 

— Scien tijk American 
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New Museum at Nagarjunokonda 

jiinokdtula in Uit* Madras Prosidonoy is a 
|)lacc ol* iinicli art liaolo^iral iinportantr, as rovoaltal by 
tin* i*xt avatior.s carrii'd out llnTt* by tin* An barolo^ical 
Survey ot‘ India. A niiinbcr of inona.slrrios, loinpli'S, 
stupas, insi'riplions, coins and large colUclions of 
inagnificrnt bar iTli(‘fs have Ikcu discovt red then*. 'I’bc 
place bears the name of the great HiiddiiisL savant 
who was among the earliest of the teachers of 
the Mahayana cult of Muddhisin whit'h is still 
in vogue in 'I’ibel. 'riie inseriplioiis found here 
show that its aueient name was Sri-Parbati, wbero 
Nagarjuna, according to 'Pibetan tradition, spent the 
latter part of his lif(‘, this l(‘ading to the eoinplete 
identification of llu* pla<'e. Inseri[)tious belonging to the 
fireat Sliijia at Xugar junokotula record that this 
iiioiiunu‘iit had been consecrated l)y the de])osit of a 
relic (dliafii) of Hiiddha himself. 'I’his relic was dis- 
covered in a tiny, round gold box, together W'ith a few 
gold flowers, pearls, garnets and ro<*k-erystal beads. 
It is now kept in the Mulagan<lhakuti-Vihara at 
Sarnath, near Meuares. 'Phe .Ari'liasdogit'al Survey 
of India has now brought out on this subje<*t 
a memoir, titled T/tc Ihtddhist .Intiiiuitufjs of 
Xttf/arjuuolioiida, in two parts, written by A. H. 
Longhurst, formerly Superieiiteiulent of the 
Arehu*t>logieal Sur\ey for the Soutiu'rn (’irele, ami now 
Areluetdogical ('oinhiissiom-r in C’eylon and Dr S. Para- 
navitana of llu* Arelueologieal Survey of C’eylon. 'Phe 
book is ■))ro})erly illustrated, and (h-seribes in detail 
the* finds at Nagarjunokonda. 

I he (rovernmeut of India sanctioned a museum at 
tins place for housing tlu* remarkable series of reliefs 
found here, and the cimslruetion is nearing completion. 

Tidal Predictions by Geodetic Survey 

It is well known that the Survey of India have been 
bringing out a jmblieation every year on the tide tables 


of the Indian Ocean. 'Phis publication is of great im- 
portance to those who tiavignte the seas. 'I’he pre- 
<iietioiis of the tides are made by I he Cleodetie Survey 
of India, with the help of a maehine kept in the Survey 
olfiee at Dehra Dun. It has an intt-resling history 
behind it. It, was invented in 1S72 by Lord Kelvin 
and first set tip in the Indian Stores D(‘])artmenl, 
Lamberth. and Jaler on at tin* National Pliysieal 
[laboratory, 'Peddinglon. In l.‘)2I the maehim* was 
brought out lo India, and ever siiur it has luen llu re al 
Delira Dun. It is used for tlu- annual pn-dielion of 
tides at -H ports in the Indian Oeean lliree or four 
years in advanet*. 'Pile ])redii'tions are ineorporatt-d in 
tile annual publit-ation, as said above. It gives the 
times and lieigbts of eac h high ami low tide at 2S jmris 
obtained from I be other sourees in addition to those 
for the M ports in the Indian Oeean predieled on tin- 
inaebine. Wliat is done to get the pri-dietions of tides 
at any pj)rt is first lo reeord tlie height of the lid»- at 
any port throughout Ihe 21 hours of the day for at least 
one year or preferably for several. 'Phis reeord is then 
matlu-matieally analys(*d. Onee the analvsis of anv 
port is eompleted, the nnu-hine is set in j)ha.se to run 
a tidal diagram enahlirig the tides at thni p„|.i for any 
year l(» be predicted. 

Haveli Irrigation Project 

'Pile Haveli irrigation scheme for which the Punjab 
Government recently raised a loan of Its. 1,00,00,000, 
was originally estimated to cost Its. 5,25,00,000. Hut 
the ac*fual expenditure owing lo several savings efft-eted 
is likely to be much less. 

The expenditure during 10a7-.‘18 was Its. 61,50,000 
out of wbieb the Punjab (ioveriimeiit met Us. 15,00,000 
from their own resources and the balance from the 
ea.sh .section of the loan raised last year. 'Phis year 
the expenditure is estimated to Us. 1,60,00,000. 
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TIu* Punjab (iovornnirnt arc able to iiiccl lialf a crorc 
from tli(‘ir own resources and for the bnlaiiee the loan 
WUf « floated. 

'riio j)rojeel, when fully developed, will provide 
perennial irrif*ation to 500, 000 acres and non-pereiiiiial 
irrigation to 1-50,000 acres in the ,lhan^, Multan and 
Mu/atl‘ar;>:arh districts. 'I’hc es(iuiale<l lul a:iuual 
revenue ten years after the eUfials bcf^iii funetionint;; and 
after j)ayin^ working ('Xpeiises is its. l-.‘{ ,00,000 which 
means a return of S per cent on the capital expenditure, 
but it will be more in view of the savin;4;s uu-iitioiu'd 
above. 

'riu‘ proj(“et, when completed, will add considerably 
to the prosperity of the province. 'The main c-anal is 
beinji; liiual with pucen masonry. 

Pro^rt'ss on the const ruction of the h’inerson 
I{arra^;«‘, the iiead works of tlie project, and other works 
has been reiuarkable. It is hoped t(» finixli tin* work 
in about two years against an estimated period of li\r 
years. 

Demand for Knquiry into the All-India Radio 
Rejected 

Tn the Central Assjinbly a r«S(duliou was mo\e«l 
on Au'»'ust 10 last by Sardar ^^an^•al Sinj^h, which re 
eouiinended tlie appoiutuu'iit of a eoiuinittie with a 
non ollieial inajorily to enquire into the workina; of tin 
All India lta<lio. 'I'lie public, it is aj»reetl, is not 
satisfied with its wjvrkinj*;, and it is for tlie ae.lhorities 
to allay their susjiieions, whatever they be, ami satisfy 
them on this score. 'rhou«;h the supjnirters of the 
resolution made it clear that tin* resolution was not 
necessarily meant as a censure, but urj^ed that an »!i 
quiry would serve ti) Ussure public opinion that a new 
department as the .\11 India Ratlio was projeediiii*; aloiijr 
ri^ht lines of develupinent. It was op|)osed vehemently 
by the (ioveriiment and their siqiporters and rej«et<<l. 
In our view these would have been a distinet j^aiii, had 
such an enquiry been aiit'wed to be made, and the 
results published to satisfy t.ic public. 

Changes in Electric Rates in Bombay 

Under the Rombay Pinanee (Amendment) Act, 
the duty on electricity uscjI for tlu* purpose of 
lights and fans has been increased from <» pies to 9 


pies per unit from 1st April, li);i8, in the (’ity of 
Hi.mbay and in the areas covered by the following 
licenses: 

(1) 'riie Ahmedabad C’ily Municipality and 

Distriit Local Hoard l'’dcelric License. 

[2) 'riie Surat C’ity .Munitn'pality and District 

Loial Hoard Khi trie Liicnse. 

(.*1) TIu' riiana hileetrie Lie<nse. 

(I-) 'The Hhiwandi Kleelrie License. 

(5) 'I'lie Kalyan Kleetrie License. 

(<») 'I'lu- Poona Khctvii License. . 

(7) 'I’lie Ih'lg'ium l'iii<trie Liicnse. 

(S) I Iw Hombay .Suburban Klictric License. 

(fove! iiiiu lit is ])ii'ast (i lo noti* that in tlu‘ arvwis 
in wliicli tile <iutv has been imu'eased, the Supply 
C<»mi)anit‘s MUieerned have reduced their rates for 
supply with the nsull thst the burden of (‘xtra 
taxation does not fall upon tin* eoiisimiers. In 
some of »li<‘ anas a reiliicliou in rales of even more 
than llu‘ three pies iiierease in <luty has bc»‘U made, 
still furtlur beneliliiig tlu* consumers. The siqiply 
t'eiiipanies have been wise in reilueing the rate charged 
per unit of ehelrieitx of eoiisumptioli io proportion to 
the iucre.Mse of the duly imposed l)y the (ioveriiment. 
We wish- the (’ompaiiies went a step furtlur and make 
still larger reductions which cannot, we are sure, 
tleer<*ase* tluir income, for such reduelioiis will only 
iiu-rease .he iiuiiiber of their subserilu r.s, and thereiore 
inflate* it. 

Improvement of Grazing anc* Fodder in Bombay 

I’lie .\ll-fndi;i Cattle Conleri*ne*e* at its nu'cting 
held a( Siml.'i on 25th and 2()lh .May. ]!)87, nu'om- 
r.ieiuled that Slaiieliiig* I’oddcr anel (ira/ing ('ommiltee.s 
shoulel be eslablislie-d in all provinces on the lines 
sug’ge-sled by the Retard of .\grii-yilt ure- ami Animal 
Husbandry in India. In pursuane-e of the* re‘eomm<‘nda- 
tion of I lie* Confere>u-e, the* (lovermneiil of Heiinbay have 
eonslifuted a Provincial Foeldcr and (ira/ing ('ominittee' 
eeinsisting of o/lie ial and rion-oflie ial me inhe r.s te) e‘xaniine 
anel aelvise* on all malte'rs eouu<‘etcd with th«- use* a ;d 
inqirovenunt ed gra/ing, grass and ioddei of all 
de*.scriptions. 

'The lloiieuirable Minister for Revenue*, Rnrai 
I)e‘vele>pine*nt and Agriculture', will be the* Cliairman 
and the (auninissioncr, Central Divisiem, V'ie*e-Chiiirmaij 
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of the Coininillee. 'J’lie Livestock Expert and the 
Workinfif Plans (Mlieer, Central Circle, for tin; time 
l)einf( will work as ,J<»irit-Secrelarie.s t)f the Committee 
and will he responsihle for calling irieeliii^s and eon- 
diietintr the eorresponden<*e of the Committee. 

'rile ('oininittee will ordinarily meet twice a year 
and wn'Il have power to eo o])L for any meeting any 
official or non official persons whom it thinks fit. 

'I’he Coinniift»‘c will he n [iiircly ailvisory body and 
its functions will he: 

(a) to arranjj;e for a survey and classification of 
all lands in the Province which on aceoiinl 
of eliriiati<‘, topographic or eeonomit* 
rcastins arc best soiled for inana^i'inent 
as pastures. 'I'liis definition wouhl 
include wooded pastures, true pastures 
aiul intermediate types and wouhl ])rovi(le 
hir the iiK'lusitin in each, where ncecssar\» 
or (lesiralilc, of lands marginally or suh- 
inaru:inally suitable for cultivation as 
heiiii;’ capable of carrying an occasional 
field crop but rc<|uiring long intervals 
either as fallow or under grass in order 
to restore fertility. In addition the 
survey should include an estimation of 
tin* resources of cultivated fodder in the 
(litrerent districts of the Province; 

(h) to cxamiiH? llu; incideiiei! and ad<quaey of 
such lands and fodder resources through- 
out the Erovince in relation to the location 
and numbers of livestock essential for the 
proper economic pursuit of agriculture 
and livestock breeding; 

(e) to ascertain the jircsciit oMiiership or 
sources of control over such lands and 
to examine the adequacy or otherwise of 
existing organisations for managing such 
lands on proper lines, and to make, re- 
• eommeiidations; * 

(d) to i‘xamine existing methods of management 
of such lands and to inakt; recommenda- 
tions for improv(‘d methods which might 
be adopted for the attainment and 
maintenanee of the maximum production 
of fodder and grazing in the manner mo.st 
ustdul to agriculturists and breeders of 
livestock; 

w 


(e) to consider all schemes for improvement of 
grass larids^ rotational grazing experi- 
ineiils, fodder storage, etc.; 

(/) to devise methods for making use of spare 
irrigation water for raising grass and 
other fodder eroj)S. 

'rile (Vmnniltee will work through the Government 
departments and the district village improvement asso- 
ciations. Government wtnild refer to the C^nnmitlee 
east's for o))inion and would, as far as possible, issue 
orders in the light of its ojiinion subject to finant'ial 
eonsidt'rations. 

'Plu' funelion of the Provincial AgrieiiUiiral 
lle.seareh (’ommittee const it ul<‘d by Government in 
conformity with the recommendation of the Royal 
(jHinnissioii on Agrieiillure is to advise (foveriniunt on 
programnit's of agrieiiitiiral researeh to he submitted to 
the Jnqierial Council of Agricultural Ut'seareh on appli 
cations from persons within the l*rovinee for grants 
from that hotly anil also on any scheme or iirojeel which 
may he referred to it by (hivernnu nl for opinion. 'I'lie 
Imperial (^)unell of Agricultural Researeh, however, 
eon.sidt'rs that in eases where the Provincial Fodder 
and Grazing Conimilli'ti may have any seheiiies of All 
fndia importaiiee it) st'iitl up it) the Council, it shoultl 
not be necessary for sueh sehemt s to etiint' thrt)iigh the 
Provincial Researeh Committee. Sueh sehemes of 
All-India impt)rtane(‘ will therefore he submitted to 
Goverinnent dirt'ct by the Provincial h'odder and 
Grazing CommitU'e for transmission to the Imperial 
Council of Agricultural Researeh. 

Charges for Electricity 

“ 'Phe 'rriith About the Priee of Fileetrieity in the 
Home ”, is the title t)f a booklet published by the 
Hritish F.leetrieal Development Association. It gives 
the results of an independent survey by a Fellow of 
the Royal Statistical Society which show that more than 
per cent, of the domestic electnc(d consumers of 
Great Hrilaiii can buy their eleetrieily at Ir/. a unit or 
less, that OU per cent, of eoiusuniers can buy it at ^d. 
a unit or less and 85 [ht cent, of consumers at Jd. a 
unit or less. It is pointed out that these prices are 
made possible by the all in donu'stie rate whieh has 
been adopted by the majority of electricity supply 
undertakings in Great Jlritain. 'riiese ffgures, whieh 
were the result of calculations based on the number 
of actual consumers who can buy at the different rales, 
were compared with data based upon the total number 
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of liousos (whclhcr ooniu‘fte<l to the mains or iioi i 
in the areas eoverod, aiitl this survey pive ]>ra«‘tieally 
as good results. 'I’liis faet may he eonsidered siirpiis- 
iiig, as ill the latter ease, many liouses are irieluded 
whieh arc far from the load eeiitnvs. It is said to he 
unlikely that any geiuTal increase in the selling priee 
of eleelrieity will he neeessary he<*ause the eost of 
c'oal is a relatively smaller proportion of the total eost 
of jiroduetion tliaii with gas. 

— '/7/e Klcvtrivimi. 

National Institute of Sciences of India 

'I7ie symposium on ‘ Keeeiit work on the synthesis 
of naturally oeeurring suhstanees under the ausjm-es 
of the National Institiiti’ of Seienees of India will he 
held at Homhay on lh«‘ *J(>th and 27th Seplemher, IP.'tS. 
'File jirogramme of the meetings is as follow's; — 


Mfmdfu/t the ScpfrmfH-r, 


10-0 

A.M.- 

-12 45 

Address liy Dr ,1. 
N. Iiii.v and read- 
ing of jiapers. 

|{. I. Sc. 
Room No. 32. 

1 0 

P.M.- 

2-30 P.M. 

laiiiidi 

M o n g i n i ’s 
R(‘stanranl. 

2 45 

P.M.- 

- 3-45 P.M. 

Visit to the De- 
part meal of (Mie- 
riiical 'I’eeliiio 

k'bT- 



4 30 — C-0 I’.itr. I'\irmjd Ojieiiing (if Sir <*. J. Hall 

Symposiutn l»y ( rniversity.) 

file Vic(* CliJin- 
(M'llor of the 
Hoinbay tniiver- 
sily. 

6-30 I’.M. Public leclure by Sir (\ tiatl 

Dr S. S. Hlial- ( rniver.sily.) 

iiagar ciii ‘ lltnv 
(’licriiistry can 
hel[) fiiiliaii Jn- 
dii.slries. ' 

Tuesday f the '^7th Septerntyer, 

too A.M.- 12-45 H.M. Reading of pa pers It. I. S'*. 

Rootii No. 32. 

1-0 r.M. - 2 30 P.M. laincli . . M «• n g i n i s 

Resf ail runt. 

2 45 H.M. — 4-30 P.M. Itusincws lueeling T. Sc., 

and reading of Roimi No. 32. 

papers. 

4-30 r.M.- - 5 15 P.M. Tea by Dr K. 13.. It. I. Se.. 

A. K. 'Punier, (library.) 

President, Indian 
Pliemicul So- 
ciety, Itomliay 
Branch. 


5-15 P.M — 6-15 P.M. beet lire by Prof. Sir (\ .f. Hall 
J. P. (Jhdsh. ( Piii versify.) 

6-30 l*.M. Public lectun* liy Sir P. .1. Hall 
Dr M. N. Salia, ( Pniversity.) 

F.R.S., (111 • (Jeo- 
g r :• p li y o f 
S|)ace. ' 

A Basis for World Peace 

We are glad that a number of distinguished men 
of Seieiiee aiiioiigst others Sir A. S. Kddingtoii and 
Sir h\ (h)wan Hopkin.s- have been trying to work out 
‘ a basis for world jieaee ’ and has issued the 
following eireiilar letter: — 

nunduT of distinguisiu’d men and women — 
rejiresentative of the (’hureh. Seieiua* and Letter.s, 
llt'ads of I Universities and (dlleges. and others — have 
exprt ssed their approval of the prineiple for world 
peace. 'I'he (ioveriimenls of different nations have 
heeoiiie entangled in a net- work of snspieion; fear of 
one^ niiniher has driven tliem to place their ultimate, if 
not tluir sole, reliance upon force. In these eireums- 
tanees tlie most hopeful emirse of action is to seek t<i 
renioie the grounds for siispieioii by raising the problem 
of international relations on to a liiglier jilaiie. .Many 
peoph* in every country feel strongly that the 
arhil ranumt (‘f force at best a confession of failiin*—- 
ean he and innst, he avoided. 'Fhey look eagerly to 
those who an* (*apaMe of leading opinion to secure a 
return to ri'asoued diseussiou on the part of all nations^ 
wdiether they he at W'ar or at ]>eaee. Kveii to those at 
peace, if it he a peace that is only a jinparation for 
war, hurdi'iied as they are with the heavy cost of 
armaments and with an ever-])n‘sent anxiety about wimt 
is to come, progress in the things that really matter 
is blocked. 

'I’here is therefore umler eonsideration the 
possibility of forming a World Poimilalion of people of 
good faith who accept, and are prepared to do wlial 
they can to jiromote, the jirineiple here formulated as 
the only trustw'orlrty guide to action on the p^itrt of our 
own and every other responsitile (ioverniiu'nt. 'Fhe 
Foundation w'oidd he e.ss»‘ntially a huujue o/ peoples, not 
of (iorernmeiits, hut it w'ould seek to co-operate with 
and .so .slri'iigthen any fiovernmenl and any organization 
w’orking along tin; same lines, 'rrue to its super- 
national eharaeler, it.s main purpose would he to de.vise 
ami advocate w'ays of translating its fundamental 
principle into eonercte action. 
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As an illustration »>f tiu* sort of a<tM)n coiilcm- 
platfd. llu‘ Hritisli (jlo\ rrnnu'iit mi!»lil la- (•iu oiira'.v<‘<l to 
i*arry its conversations with other (iovermnents a sta<ije 
further. All ini^hl 1 h‘ invited to join in sellinjr on fool 
an ex|)<‘rt and impartial siirv<y of the wealth of the 
world. If we are to seek to satisfy the hasle tueds <»f 
every fiation upon terms that are reeoi!;ni/ed as reasoti- 
al)h‘ and just, it is jlearly miessary to I>e«:in by 
aseerlainin^ as accurately as possil)le the nature and 
extent (»f l aeli eoiinlry’s nssoiin es in land and people, in 
raw materials and tia hnieal equipment, and any pottnitial 
outlets then- ‘may he hn* surplus po]Mdalions. .Much 
has he»‘n done in this dirt-elion already by the Leai^ue 
of Nations, tin- Ibiyal Institute of International Alfairs, 
aiul other re->ponsihK- bodies. A^ain, if international 
trade is to pnisper and ad(‘(|uate provision is to be 
made for a rising standard of life, especially in ba*-k 
ward iMiimtries, steps must be taken sooner or later to 
remove the aeeimndat<‘il rt'strietiojis upon the flow (»f 
eommodities. Here M. van /eedand, in his valuable 
report on eeonomie collaboration, has made proposals 
which merit the serio»>s attention t)f statesmen. 

Leaders of thmnrht in different fi< lds W(;uld be 
capable of promoting the objects of the World h'onnda 
ti<m in very different ways, and it wouhl therefore be 
wise for each distinct ^roup to form its own separate 
sc-etion, eontndled by its own <iffieers and executive 
committee. Sei<*ntists, for instaiua*, mijiht form one 
seeti<»!i. Writers another. Heads <d’ l'niv<rsities anil 
Colleges another, and so on. Snell a formal ion vvoidd 
have the additional advanta^<‘ that the members of 
<*aeh seel ion would know and could establish (-ontaet 
with workers in the same field in other countries, but 
all sections should be linked together, however loosely, 
seein;( that all would la* pursuing the same end in their 
several ways; and from time to time n'preseiitatives 
fn)m eaeh niij*hl confer in rej^aril to united a<-tion for 


certain eoininon purposes. Hy this plan as.soeiated 
iiuelei of thir.kin^ men and women w'ouid be formed 
thrmurhout the world, capable, by eoneerhal action, of 
brinpn^ powerful influence to bear ui>on the course of 
international events. 

It would be fitting that scientists, many of whom 
fe«*l a deep eoma-rn on a(‘eount of the evil uses to which 
their researches are sometimes pul, should take the leatl 
by formitijr a seieiitifb* section of a \\*orld Foundation 
on these lines. Other groups ini/;ht well follow their 
example, 'riic' ile\ t-Iopment of the seheim- will d(‘pend 
entirely u|)on the measure of eneoura^i ment it receives, 
and the purpose of this eommunieation is to lest feeling*: 
among llritish scientists, .\ssuming it receives adeipiatt' 
eneourageme’U, an opportunity for the discussion of the 
tenlativi* suggestions hen* made, and related matters (d‘ 
importance, will be arrangt'd by means of a (’onfererna* 
at an earlv date*. 

We are (-ntirely in ai*ei>rd with the nob! siutiments 
ex()r<-sse<l in tin- above eireidar le|l»r. ati.t hope that 
the Angel of Peace would bi able to overcome the Demon 
of Strife. As many of the promoters of the organization 
have visitcil India as <lelegalt‘s to the Silver lubilee 
Session of the Indian Sc-ienee ('«»ngress, thev must have 
a<-q»iired some first hatid knowledge- of the conditions 
of lifi- in India. W( hope tiny need no argument to 
be <-onvii,et'd that India is a nai'kward eouTilry, and the 
standard «)f l.fe must be substantially raised - at least 
eight or ten times its present economic lift*. 'Fhey have 
also notie*e<l that India possesses in her scientists, a 
band of lOen u luated by si'iitirnents e»f work and serviee 
l«i tin* ceunilr. Pri»bably the eh legates might have also 
grasp«*d why Iinbb eontiniu's to be poor, while her soil 
is rich and reseuirees almost urdimited. We ln)pe that 
eoiisisteiitly with the in)ble sentiments ex])ressed here, 
they will preae h piwictiral benevolence to their statesmen 
and politicians in matters dealing with India. 
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Growth of Indian Tea Industry 

“ Capable of produein^ over 500 million poiiiuls 
of tea, there is a capital invested in India's lea industry 
to the tune of some Ks. 07 erores,” aeeordinjir lo the 
ehairinan of the Indian 'Pea Market Expansion Hoard 
in his broadcast talk. “ The export tradt* in tea from 
India was only 2.‘t5,000 lbs. in 1853 but today it is of 
the ))roportion of 334.7 million lbs. annually, represent 
in^ a value of Its. 21.38 erores.” 

“ 'Pea is a bush plant which if allowed to grow 
unean'd for would reaeli the diimmsioiis of small trees. 
Planted as a seedling in the nursery, carefully lemled and 
then transjilanted to the main garden with hiindreels of 
thousands of others, it is allowed to grow unelu‘eki‘d 
all weeds and such like* jungle growth alone being 
eheek«‘d lo permit of its receiving the gn‘at<‘st nourish- 
ment from treated s<ul — until such time as it receives 
its first pruning. 'Phis is a [iroeess which vari(*s from 
district lo district and even from garden to garden. 
'Plui main object is, howev(‘r, tlu* same: lo k<*ef» the plant 
at a reasonable heiglit and to stimulate the growth in tin* 
correct manner so that the best proilueticm may result. 
Hundreds of womi'n are then em])loyed in the process 
of plucking the leaves ami, generally speaking, only the 
hud and the first two leaves are taken from each stem, 
tliough the third somewhat eoar.ser leaf may also be 
harvested. 'Phese leaves are eolleeteil hy the pluekers 
in baskets and removed to the factory where they umler- 
go four principal tinursses: withering, rolling, ferment- 
ing and firing. 

” Your tea is, however, not yet ready for despatch 
to you: it must be sorteil and graded, proees.ses 
carried out by band and by maebines so as 
to separate it into different size.s and qualities to suit 
the various markets and blenders. It is then packed in 
chests and forwarded from the garden to the various 
markets of the world where it is tested by those who are 


«-xpert in placing a value which the planter should 
rei-eive on the t<*a he has prodiu'cd; purchased by big 
dt‘alers in tea who em})loy men lo lilend it to suit the 
needs of your particular requirements; and then sold 
in packets or in tins in its final slate bc'fore it enters 
your teapot. 

" 'JVa is a product which has limitless bounds in its 
distribution: it is «uie which in its development and 
manufacture is a triumph of industry, seieiiee, and 
business enli-rprise, bringing prosperity to millions and 
making the teapot the symbol of comfort and refreshment 
in homes all over the world." 

Tlie Working of the Indian Cane Factories 

'Phe working results of Modern Cane l‘'aetories for 
th».* season 1937-38 are now available. 'Phe total pro- 
du<*fion of sugar liy the factories in India for the season 
1937 38. according to the estimate of the Indian Sugar 
.Milljj Association comes lo 923,t>r>0 tons as against the 
actual production of tons l.lll.lOO for Ihi* season 
193()-37. 'Phis figun* is based upon a<*tual returns 
reeeiveil by tlu* Association from more than 90% of the 
factories working for the siast)!! while the figures in 
resjiecl of the remaining few factories have he< ri estimat- 
ed either on the figures t)f cane erusheil, wherever 
available, or on their daily crushing capacity and the 
number <if clays worked. 'Phe decline in the pnxiuction 
of sugar during the last season as compared to the. pre- 
vious season was due Jlo tlu* shortage* e>f cam* su])])ly in 
several districts. 'Phe se*ason was of a shorter duration, 
tlu* faeloric*s having worked on an average* for 111 days 
only as eoiniiared’te) 1 1 1* days during the previous season. 
'Phe season was particularly sluert in Hihar where the 
factories w’orked only for 100 days on an average as 
against 1.55 days in the ])re*vieius seasem. 'Phe reeovery 
of sugar during the season 1937-38 was 9.29% whe*r<'as 
the final figure for the; previous seasem was 9.50 percent. 
'Pile low recovery might be attributed to the inferiority 
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of fane and tlie prc valcriff of faiu- disrast s in various 
parts of IJ.P. and Hihar. 'I'lif prodiU‘li(»n of sii^ar by 
fartorifs in Hiirina for has bffu fstiinatfd at 

’I'oiis ;Jd,S5() against lln* avtual production of Ions, 
17,550 during 1050 57. 

Protection Urged for Sericullural Industry 

'riif scri<iilliiral industry which has dcvrlopcd in 
various parts of tin- country principally in Bengal, 
Mysore, Assam and Kashmir is cscntially a rural 
industry. In Hcngal before the onset of depression 
there were ^.T, ls51 rearers and 17,.’)55 acres under 
mulbiTry. Hy 1055-5 !• the number of reartTs hail falhm 
to IS,50‘J and the mulberry area to 10,052 aeres and 
ill 1050 57 the number of rearers and acreage umler 
mulberry stood at 15,1 SO and t),HS respectively. In 
other parts of the eountry also the same tendeney was 
the! main reason for the set back the imliistry 
has siiU'ered during the* past several years. Accord- 
ing to a comm imieat ion addressed to the* 'rariff 
Board by the (/ommitteee of the Indian chamber 
of eommere'c, the most important factor on ae- 
eount of whie’h such uiieeonoinie priers prevail was 
the eennpetitiem «if feire'ign e-ountries. In 1051-52, the 
Committee point out, raw silk worth Its (52,27, K)7 was 


imported into India from China and Japan and this 
iiiereased to Its yt,(57,2(52 in 1057-58. Moreover, the 
import <»f artificial silk, an indirect competitor of raw 
silk, ro.se from 11,000,000 lbs. in 1052-55 to 17,000,000 
lbs. in 1057-58. In the faee of such severe foreign 
eornpt'tif ion indigmious industry has hardly been able 
to subsi.st. The Committee refcT to the Report of the 
Department of Imlii.stries Bengal, and state that the fact 
that the industry exists in such hard times of competition 
is mainly due to the profession of silk worm nearing 
being jnirsued by labour whieh was otherwise unprodiie- 
tive and would have remained unemployed. 

'riie Commit tet* refer to the various im])rovenients 
enVete<I in tin* industry during the jiast f(‘W years ami 
state that sufficient time should be allowed to the indus- 
try to reap the benefits of the improvements. As 
emphasized by the C’ommittee in view of the important 
place the industry oeeu]>ies in the rural economy of the 
eoimtry, the existing jiroteetion to the industry should 
be eontimied for a further period of ti n years. 

Our Industrial Article for September 

'rile article on the Manufacture of Synthetic 
Ammonia and Nitrogenous Rerlilisers has been eontribul 
<•<1 by .Mr N. fi. Chatterjee of tln‘ Hareourt Butler 
'rt‘ehnologiial Institute, (’awn])ore for our Section of 
Seiems* in Industry of the pn'smit issue of the Journal. 


The Manufacture of Synthetic Ammonia and 
Nitrogenous Fertilisers 

N. G. Chatterjee 


ir is an established fact that Indian sthls are very 
defiei(‘nt in nitrogen, so that a mailer of primary imjiort- 
anee tor agricultural improvement in •the eountry is a 
phntiful supply of indigenous fertilizers. 'I’he natural 
sup/)ly of tin* latter from indigenous soure«-s is very 
limited; and lienee the u.sc of synthetie compounds iiii- 
porte»l from abroad has of late been rapidly growing. 

Almost every country in the world has been 


developing the nitrogenous products industry, and tin 
ae<-ount of its immense national iinportanee, it is the one 
e.s.sentially chemical industry whieh has been subsidizcjl 
lavi.slily by the State. Of course, the primary reason 
for State help to (‘stablish the indu.stry has been not 
.so miieli to product* fertilizers as to secure a plentiful 
supply of liiunitioiis in times of war, for explosives are 
mostly nilnigenous compounds, 'rids point is of great 
importance and mu.st be carefully borne in mind w'hen 
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considering llic economic asi)ccts of the industry in 
India, for llicrc is every likelihood of ohjeelions heiiiji; 
mist'd to show that the cost of production of syntlu tie 
ammonia and its comimunds would be in excess of the 
cost at which tlu'v could be imported. Mut sut*h objec- 
tions shoidd be brushed aside on acctnint of the fact 
tliat the ])ro<luct.s of these I'xplosivt* munition fact»)rics 
are in reality bein^ dumped into other countries in onlcr 
to keep the plant in an efficient state of workinjr durinjr 
j)eacj* time, and that therefore the export ]>riees of 
these j)roduets fixt'd by the various countries are in m«)st 
eases below their lej^itimate cost (»f pnuluclioii accord 
ing to established rules of works accountancy. 

Some of the l*rovim*ial fiovcrnincnts arc now 
seriously considering the establishment of som<‘ lar«;c- 
seale industries with aclivt' help of tlie Statt*. Jl is 
submitted that tlu‘ synllu'tie nitroi^cnous prodiu-ts 
industry ranks first in merit in this respect, for, mi the 
one hand, the pro<iu<‘ts are of national imjiortams* both 
in time of peai'c and war, ami, on tlu‘ other, it is of such 
a nature that purely privati* enterprise is neither suHi- 
(‘ieiit nor desirable to establish the imhistry. 

'i'he conditions in the L'nited Provinces amt also in 
Chotaiiagpur are (juite favourable for the establishment 
of this industry. Tin* hydro-eleetri<’ power available in 
the Western area of tin* L’.P. may form the iiuch us in 
devising a workinpf seheim* for the establishment of 
a small composite chemical works, producing* eicc-troly 
lie caustic soda, and usin^ the hydrojjien evolved to 
inanufac'ture synthetic ammonia amt animonium 
coinpoumts. 

fn (Miotanagpur, (tue to the coal fields, the conditions 
are very favourable for tin* establishment of a central 
national nitrof!;enous fertilizers factory, prmtucin^ 
hydrogen from coke by the “ iron contacl process” and 
ulili/in^ the iiiiro^fen of the air by liquefying the latter. 

'Pin*, requi.site plant has already been standardized 
by various maniifaeturers, and their sm*eessful <»peratitm 
may now be guaranteed. 

A preliminary idea about the im])ortaiice of the 
industry so far as India is coneerned may be had from 
a perusal of tin* note attached. In case (Jovernments fi*cl 
sufficiently interested, d<*tailed investigations may then 
be taken up. 


Outlines of the Process of Manufacture of Nitrogenous 
Fertilizers by the use of Synthetic Ammonia 

In Germany the first ammonia synthesis was suc< ess- 
fully carried through by the Hadische Anilin and Soda- 
fabric according to the ])roc(Ss of Prof. Haber. 'Phe 
first plant was ert'cled in IDI.'t and a y<*ar later this 
was cxlemled to much greater capacity. 'Pogether 
with the output of the L*‘imaworks of the saim* eom])any 
(now the I. (i. Parbeii industries \. (/.) about lOO.OOO 
tons of nitrogen are now produced in (h rmaiiy in the 
form of nitrogtnous fertilizers, nitrates, etc., per 
annum. 

During and after tin* W'ar. the synthetic proet'ss of 
” Clauilc ” was dcvi loped in Pranc**; in Italy at the 
same liim* research look place and the process of 
“ Casale ” and “ Kauscr ” were devi lopcd, and in Aineri<*a 
the process of the Nitrogen Kngineering Gorporation. 
In the main these processes ditlercil from one otlier only 
in the sizi* of units and (he prt'ssuri* and tt'inperalures 
used. Naturally, the <atalysts over which (hi* hydrogen 
and nitrogen an* leil also vary in (he din’erent processes. 
'Phe capacity of the plaril ih pemis largely on the 
method employed, and the natun* of (he catalysts. 'Phe 
smallest eeonomie capacity of the ” Halx r ” process is 
many times grcalt r than that of the other, so that this 
proi’ess can only be considered for large* units. 

In general the cycle of operation of these jiroeesses 
is as ffdlows: 

Hydrogt n and nitrogi u in the proportion of .‘t: 1, are 
mixed at a certain temperature and under a pressure of 
ab.out 100 atm., and arc then led through a catalyst. 
'Pherc they combine to from ammonia (NH:0? which is 
produced cither in the form of litpiiii ammonia or 
ammonia solution. As only partial reaction takes plai'C 
repeated circulation of the ammonia in the apparatus is 
necessary in order to produci* the reipiired concentra- 
tion. 'Pherefori* this jiroeess can be considered as a 
conqilctely continuous proci*ss. 'Phe gases used, i.e., 
hydrogen and nitrogen, must be of great purity to avoid 
damage to the catalyst, 'Phe produetd ammonia is in 
the form of gas in this state is subjected to further 
treatment. 

As ))rcviously staled, the ” Haber ” process is 
advisable for large size })lnnts. 'Pin* units of other 
jiroeesses have a ca))acily of 71-10 tons per day and 
are recommended in cases where only a small prodiK'iioti 
of nitrates or nitrogenous fertilizer is required. 
Synthetie ammonia produces about ti times its wciglit 
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of coiK’iiiilratfcl iiilratrs. 'riit* plant (/‘.f., the nitrogen 
factory) can be operated to produe<* only a small amount 
of eonee.nt rated nitrates per day, so that individual plants 
ean manufa<-tiire synthetie ammonia either for stock or 
for imriu'diate use in jirodiieing iiilrogeuous fertilizer. 

l*’or the synthetie pmeess, as far as is possible, pure 
hydrogen arul nitrogen are recpiired. hor the prodm*- 
tion of hydrogen varicnis processes are used. If electric 
power is cheap and is available in sufficient quantities, 
hydrog*!! ean be produced by the electrolytic process. 

If eleetrii- power or any other cheap power is not 
available, hydrogen ean be suitably produced by the 
iron eontael process. 

With this process iron- ore is used to disintegrate 
steam into hydrogen ami oxygen. 'I’he oxygen of the 
steam oxidizes the glowing iron-orc, while the hydro- 
gen leaves llit apparatus in the form of gas. 'I’lie method 
of operation of such ])lants is intermittent, i.e., after 
oxidizing with steam, the oxidized ore or metallic iron 
must, by means of a reducing gas (which ean either he 
water gas or coke oven gas), again be reduced to 
inetallie iron. When this reduction has taken place the 
iron ore eemterd of the shaft is again suitable for the 
disintegration of sl«*aii;, /.e., the production of hydrogen. 
In eonseqiienee of the special eonstruetion of the catalyst 
chamber the iron ore content is retaine<l by the simplest 
method continuously at the rea<'tion temperature. 

'riu‘ nitrogi-n is produced by means of an apparatus 
which operates oti the ])rineiple of the liquefaction and 
separation of the constituents of air by dilfusion. 'I’lie 
apparatus consists mainly of the liquefaction and separa- 
tion plants, the eom])ressing plant and the apparatus 
for eh‘aning, drying and pre-eooling the air. 

The hydrogen and nitrogen produet'd by the above- 
mentioned ]dants are now transformed by synthesis into 
ammonia. Of this aminoniu the pure water-free, ammonia 
must be further treated either for the production of nitro- 
genous fertilizer or for eoneentraU'<l nitric a<'id, w’hile 
the liquid ammonia produced in the ammonia synthesis 
is led to intermediate tanks and from these into an 
evaporator in which, by means of a ))ip*ng system, it is 
heated by water and boiled. M’he ammonia vapours 
leave the ev.qairator and go from there into the pres.sure 
apparatus, in which they receive the small additional 
pressure necessary for filling the gas holder. This 
hnlder is specially eonstruetrd for receiving the ammonia 
gas and is provided with a heating apparatus as well 


as an indicator. The evaporated ammonia produced is 
now transported either direct into nitrogenous fertilize 
(for example, ammonium sulphate) or is burnt for the 
production of nitric acid, ammonium nitrate, sodium 
nitrate or ealeiiim nitrate, or ean put in eylimlers in the 
anhydrous eoiidilion for use in factories. Kor the sake 
of clearness it slioidd be statc'd that tlu‘ production of 
ammonium nitrate evaporated ammonia is required. 'I'he 
ammonia gas is by mean.s of an exhauster sucked out of 
the ammonia gas lank, the eonneelion belweeii the ex- 
hau.stcr and the tank being a ea.st iron piping system of 
the nec!essary size. 'The exhauster delivers the ammonia 
gas by means of a similar east-iron pit>ing system to tlic 
mixing chamber in whit'h it is mixed with purified air in 
a defined proportion. 'Ihis mixture of air and ammonia 
is now led to an apparatus made (»f aluininium, in which 
it is burnt over a catalyst, 'rherc now exists a hot 
mixture (»f nitric oxide, steam oxygen and nitrogen, 
which is led over a heat exchanger plant to the eonden- 
.sation plant. 'l‘he nitrogcMioiis gases now go to a re- 
eooler which eonsi.sts of coolers and internal spraying 
towers of acid-resisting metal, 'riu re the actual eonden- 
.sation and ahsorjition take place. As a certain anioiinl 
of he.Ht is formed by the oxidation of the nitric oxide and 
by the solution of nitric at'id in the wal(‘r, the used acids 
for spraying the towers are cooled between the towers. 
The flow of the ac'ids from tt>wer to tower takes place by 
means of pumps of aeid-resisling metal. The distribut- 
ing apparatus and the ample tilling of the towers ensures 
eomplele washing of the gases by the .syraying liquid. 
The final product is a nitric acid of a.'l-iiti® which is 
stored in storu* receptacles. 

Concentrated Nitric Acid 

'J'here now remains to concentrate the nitric acid 
already produced. For this j)urpose, it is mixed with 
approximately double the amount of eoiieeiitrated 
sulphurie acid and the mixture passes down the low'er 
in uni-flow, whereas the steam passes upwards in eoiinter- 
flow. 'rhe eoneeritrated sulphuric acid absorbs water 
and condensed steam. The nitric acid leaving the tower 
is eondensed and cooled and is disehargt'd into store 
tanks as pure acid. 

'rhe other products that may be made arc 
(a) Ammonium Sulphate, (h) Ammonium Nitrate, 
(c) Sodium Nitrate, (d) Caleium Nitrate. 

Ilelow we give for the information of the reader 
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the statistie of the import into India of some iiilrogem»iis 
ehemieals and fertilizers during ll)ad-;J7. 


Article.. 

Quantity, 

Pal tie. 

Nitric Acid 

2,275 ewt. 

Us. 20,771 

Anhydrous Ammonia . . 

2,700 „ 

„ :i00,0.'>i) 

(■arbonate and Uiearbonatc 


of Ammonia 
Nitrogenous Manures — 

10,812 „ 

„ 1,82,807 

(a) Ammonium Sul- 



phate 

() 1,2:18 tons. 

„ 58,1:1,0.50 

(h) Ammonium Phos- 



phate 

.1 lyy 

„ (», 11,587 


Scheme of a National Central Factory 

Now we proceed to give the outline of a selume for 
the inanufaelure of synthetii' ammonia and f»-rtilizers 
ill a National Central Factory in this country. 

Location of the Favtorif, — 'I'he Factory is to he 
creeled in the coalfield area of C'hotanagjiur, the exact 
location being chosen after due consideration of the 
marketing conditions and proper shelter from aerial 
attacks. 

Products to be Manufactured.- 'Vhc basic product 
of inanufatdure wouhl be synthetic ammonia, which is 
the starting point for making nitric acid recpiired for 
explosives, and for ainmoniuin sulphate for agricultural 
purposes (fertilizers). Ammonia is also an important 
raw material for making urea which is being used as 
a fertilizer and also for synthetic resins. Tn short, the 
factory is to be the central point in the national (h fcnce 
scheme of tin; country in time of M-ar, and in national 
prosperity in agriculture and industries in time of pea<r. 

'I'he chief raw’ material w’ould be coal, which w’oiild 
be subjected to a variety of preliminary treatment in 
order that it may be utilized not only in the most efli- 
eient manner, but may also have the potentialities of 
future, expansion in the synthetic chemical industries 
from high pressure gas reactions. Hjdrogen required 
for synthetic ammonia would be prepared from coke, 
and nitrogen would be obtained from liquid air. 

CavacUy of the, Plant . — It is proposed to have a 
plant for producing 10 tons of ammonia per 2 1 hours. 
If the whole of this be converted into ammonium siil- 
T>hate, the quantity of the latter would be about M,00() 
tons per annum. 


Requirements of Raw Material and Powder 

Fkh 'I'oN Nktt of Ammonia 

1. I lid. (a) Coke for hydrogen geiiera- 

lion 2’0 tons. 

(/>) Coke for steam genera- 

ibm, etc. . . . . i ;j tons. 

2. Poiccr. I’otal . . ;i,a00 II.P.H. 

IVater 'I’otal . . . . ;t0,000 Cu. ft. 

Pl.ANT ('OSTS. 

1. .Innnouia Section .. Us. 2:1*10 lakhs, 

(ujfras iiianufac 

lure . . Hs. OTiO lakhs 

(h) Compression & 

])urificalion . . „ (>*75 „ 

(e) Ammonia 

process . . „ U K) „ 

{d) Plant facilities „ ;r75 „ 


'I’otal .. Its. 2a‘ 10 lakhs 



Power Section 

Us. 

.‘1*50 lakhs. 

:t. 

Acid and Sulphate Section 

- 

1*50 „ 


'Polal Physical Plant costs 

Us. 

.‘ll lO lakh». 

1. 

Overhead costs {durintj construction) „ 

:roo „ 


'1 olal Plant i‘osts . . 

Us. 

;IV1() laklis. 


or say Us. :i5 lakhs. 


(*AI*ITAI. InVKSTMKN’I’ 




On Plant.. 

Us. 

:16*00 lakhs. 


Wtirking ('apital 


5*00 „ 


Us 

. '10*00 lakhs. 


FiXKI) ClIAlUiKS 



I. 

On Plant. 

Depreciation at 5';', on Us. :i5 lakhs 

Us. 

1*76 lakhs. 

2^ 

On Invested Capital. 

Interest at 5% on Its. 10*00 lakhs 

91 

2*00 „ 


'Pa.xcs and Insurance at 2')', 


0*80 „ 


'Potal* fixed charges 

Us. 

4*66 lakhs. 


or, per ton of ammonia Us. i:i0. 


.Ammonia PiionrcTioN C’osts 
Per ton of ammonia. 

(In this is included the lixed charges, overtieads^ 
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inaintenanee, ete., on aeeoimt iif inv 

estment 

on 

synthetie seel inn.) 



Process o])eratioii 

. . Us. 


(leneral plant expense . . 

. . „ 


Runnin;>; maiiileiunu e 

. . „ 


Miseellaneoiis and Contin^eney 

• • » 

21 

'rol/il operalin^^f costs 

. . Us. 

215 

'I'otal tixed chariAes 

• • 

i:io 

'I'otal ])roduelioii eost 

. . Us. 

.*175 


Total prndarluta cost of si/nthctic ammonia is estimated 
to he afunit lis. d'i'n per ton. 


The ]) roil notion cost of ammonia sulphate may he 
estimateil hv adding; ihe raw materials eost of sulphurie 
aeid. 

Cost of production in other countries. 

Reliable information is very dittieult to obtain, but 
from data piiblisheil in verious seientifie journals, the. 
eost appears to he near about the same as j^iveii here. 
It need Jiowi ler he hardly pointed out that aeeouiit- 
aney met hods are li» a Iarf;;e extent responsible for any 
marked departure from this normal fi^ijure. Further, 
the reeoj<in/ed j)oliey in the ammonia trade has been to 
market ammonium sulphate at i-ost priee or even lower, 
in order to dispose of the surplus ammonia that eannot 
be sold in any other form. 


Production of Ammonium Sulphate (Synthetic and by-product) 


In metric tons (tfOO's omitted) 




lJ);t2 

loia* 

India 

12 

10 

iO 

(only hy-produet) 



Japan 

;u):i 

l(iO 

171 

(jrermany 

1 .2 1 1< 

0()5 


rhiited Kingdom . . 

5;i2 

(i;is 

581 

United States 

1< Mi 

2()1 

808 

Would) PllOm CTION AM) (’ONSI'MI'TION OK ! 

S ITUOOKN 

In metric tons ((M)O' 

s omitted) 



ifi;i2 ;i;i 


10;U-85 

PiionrcTioN 




Ammonium Sulphate 

S17'7 

8U*8 

885*7 

Hy-produet 

257*7 

;i()7'i 

81.5*9 

Synthetie 

.■)()()'() 

5.*11’7 

519*8 

C'aleiiim (’yaiiamide 

J(iS‘5 

105'2 

288*5 

Nitrate of lame . . 

1 IS’2 

107’2 

1581 

Chile Nitrate 

7()S 

81’;i 

178*1 


* Lutt*r lij;ures tire i\nt uvuihitile for all the eount ries. 


Would Puonri 

TION AND 

Consumption ok 

NrriioiJKN 

In 

metric tout 

ir {000' s omitted) 



1982-8 

8 1 9:i8 8 !• 

1981-85 

PnonrcTioN 




Other forms of 




Nitrate 

.. 501*7 

5(i8*8 

085*7 

Hy jiroduet 

. . 89*0 

18*8 

11*1 

Synthetie 

. . 102*1 

515*5 

.591*8 


1 ,(570'9 

1,792*8 

2,011*1 


CoNSl'M PTiON 
Maiiufuetured 


Nitrogen 

I27'2 

1,711*0 1,880*5 

Chile Nitrate 

108*0 191*1 

'Potal Consumption l,71(i*9 

1,877*0 2,080*9 

Of which 



Agrieiiltural 

l,58(i*0 

1,078*0 1,7.92*0 

— 

-From Statistical Year Book of the 


Leaffue of Nations, lUtiS-SO 


m 


SCIENCE ft 
O U L T U B B 



Medicine and Public Health 


Recent Researches on Surgical Complications of 
Filariasis 

Next to Malaria, Pilarial infection is tlic most 
wide spread nisease in certain parts of India. Altli(»ufr]i 
the rale of mortality is not as iii^h as in Malaria, the 
amount disability and sunVring is iiiormous. Much 
work has la en «Ione at the school of Tropical .Medicine 
in ('aleutta and elsewliere on the mislical and Mir«;ieal 
eomplieati(»ns of filariasis. Filarial disease's are general- 
ly eharaeterised by the formation of vari<osity of the 
lymphatics arul oedema and fibrosis »)f the extremities. 
In all these eases the initial daina^i* to the lymphatii* 
system is brought about by tin* parasites, .secondary 
ill feet ion a^^’ravatin^ the ilisease. Cases are, howev< r, 
known where the patholo^’ieal jiroeess is due solely to 
the parasite without any evidence of secondary infection. 
As no satisfactory speeifie for filarial infection is known 
at presi nt, surj^ieal treatim nt has often to be resorted 
to, partieulaily, in eases of lymph serotum, hydrocele, 
epididyino-orehitis and elejihantiasis. 

In this eonneetion, the recent invest ijiations by Mr 
F. N. Hay, M.H., F.H. C.S. (Fnn.) on ehronit- < pididMno 
orchitis are specially interestinje. In a paper reail in 
at a clinical meeting of the Hritish Medical Associa- 
tion, C'la<ulta Hraneh, be demonstrated witli tin- aid t»f 
mieros(‘opi(‘ sections and slides tbe patholojjjieal ehanjrts 
which are seen in the typical ease.' Sections of the ailiilt 
female worm (n’lH'htraria Imncrofti) and numerous 
microfilariae contained within the uti-rus, were seen both 
in the testes and cpidiilymes. In these eases no evidence 
of secondary pyogenic infection could be seen. 'I'hc 
(‘onelusion was rcachetl that the adult filaria was the 
real caii.se of the pathological changes in the testicle and 

* Brilifih Journal of Surt/rnj, 22, 264-2f)8, 1934. 

264 268. 


the epididymis. Further work carried out on this sub- 
ject at the ('aleiitta School of 'I'ropij-al Medicine and 
by Mr Hay on ‘ filarial infections of tiu’ male genital 
tracts’" <*ontirmed these findings. Detaihsl references 
to this important work may be found in some recent 
Knglish wtn-ks on .Surgery dealing with the di.scases t>f 
the male genital tracts.^ 

- S.,S..U. 

Tlie Climatic Sanatorium 

.\t one tinu‘ it was the fashion all ovt*r the world 
to Si nd tiibereuloiis ])atients to a good climate for the 
ciin‘. W'ith the adianeement in the methods of IreaL- 
incnt it is justifiably realised now that good ami adc- 
(piate medical treatment is far mon* im|>ortant than 
elimat<‘ treatment alone. Yet tin* value of climate, 
though very much overrated in those days, is still 
recognised, 'riibereiilosis is a wasting disiase with a 
very prolonged I'ourse even when the patient is })roceed- 
iiig towards recovery. It is why a elimatii' sanatorium 
affords many advantagi’s to such a patient. .\ Sanato- 
rium is geni'rally sitiiati'd at a high altitudi* which raises 
the mi'tabolism of the body. I'he body, therefore, 
could be better nourished. ’I’lu- ilaily and .seasonal 
variation of temperature, the dam]mess of llu‘ pbu e etc. 
are geuerallv b‘ss than the plains climate. 'IMiese mini- 
mise the stress and strain on the •economy of the body. 
'I’he Sanatorium opens out to a patient an cxpan.se of 
free space with lieautifiil siaiu rics which enhances his 
well-lu*ing. Heeause of the more bracing climate and 

'-huluui Mnliiul Colt Hr, 69, 5')4-SSft, 10t4. 

' a,sf s of Ihf Ttshfh liy Ilaiiiilton Hailey, F.H.F.S. 
(Hag). (11. K. Ia*u is (’o. t.ld. London). 

Utctitf Adram-ffi in (h nito-T riiiorif Surjit rif. Hy llnniillou 
Hailey, F.H.L.S. (Kng.) and N. M. MatliCMm, M.H., F.K.C.fS. 
( Kng.) (.1. & A. (’hiireliill Ltd., London). 
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beautiful foot-paths to take graduated walking rxcreiso 
a patient feels less fatigued than in the onlinary eliinate. 

For the above mentioned reas(uis a eliiiiatie 
sanatorium is ideal f<»r pe(»])le who are not suirering from 
the aeute symptoms of tin* disease e.r/., high temperature, 
frequent haemoptysis, very high pulse rate ete. A 
patient who can nmve about without the raising of 
temperature and pulse beiielils fiiosl from a sanatoriiini. 

Now' a days a sanatorium is usually well -equipped 
with medical staff and o])p(»rlunities of modern treat- 
ment. 'rile I'atjent gets the benefit of all ty])es of surgi- 
cal treatment of the disease w’hieh, in recent limes, has 
gained a very larg(‘ ground in the treatment of the 
disease, 'riie patient derives the advantages of the 
elimati' and as also of the more important factor good 
medical care. 'I’lie result, therefore, is an all-round gain 
for the paiit'id. 

We give, hen-with, the amenities aiul results of treat- 
ment of one of the climatic saiiatoriums of India. 

The Annual Report of King Edward VII Sanatorium, 
Bhowali, U. P. for 1937 

'I'he Sanatorium is situated at an altitude of 
(ijOOO ft. above sea level. It is situated in the hills 
covert'd with vegetation and aw'ay from erowih'd habita- 
tions. Its atmosphere is free from smoke and dust. 

'riie eliinate is dry and bracing thmughout the. 
year. 'I'he average annual rainfall is inches. 'I’lie 
average mean temperature from March to November is 
7()°F with a minimum of flO*"’!'’ and a maximum of ,90^F. 
It is colder from December to February but the climate 
is invigorating. 

In the year under report the Sanatorium has an 
accommodation for 1 fi jiatients. number of social 
events and recreative diversions in the w'av of 'IVa 
parties, At Homes, Jugglers shows, ( inema shows etc., 
arc arranged from time to time. 'I’he Sanatorium 
possesses a (ieiieral Library for books on various sub- 
jects ill Hindi, Lrdu and Knglish, newsj)a])ers and 
periodicals and a medical Library for books ami journals 
on tuberculosis and general medicine. ' 


During the year, 2;i6 paUwmts are adimitted into 
the Sanatorium^ 246 treated and 213 d'si tjargcd. Of 
these 213, very few cases (10) occur between 6-15 
years and the number increased more rapidly after this 
age period. 'Llie incidciiec again is mt^r-^ rapid and the 
maximum reaches earlier in the famale.s than in the 
males between 6-20 years. 

'fhe greatest number of paliimts occurs among the 
Hindus, majority of which comes from the Kayastha 
and Vaishya communities. 'I’he incidence is also found 
to Ih* greatest among the married people. Regarding 
occupation, the largest number of patients comes from 
the student class and next in order from the housewives 
and clerks. 

Of the 213 jiaticnts discharged fnnn the Sanatorium, 
13 stayed there for less than a month and 9 wen; free 
from active disease. Of the remaining Dl cast's 150 
were males and 41 ft'inalcs and the dist'asc was slight 
in 25, moderately advanced in 38 and far advanced in 
128 i.e., in more than half of the patients. Majority 
of this latter class of patients showed, on admission, a 
range of tcni})eraturc from 90°F to 102^F and alitive. 
'I’he tubercle bacilli were presemt in 08.0% patients 
on admission and rt'mained present in 50.3% al discharge 
and this is found mostly in the far advanced cases. 

As regards the results of treatment, 30.3% of 
patients w'crc arrested, 12.5% much improved, 27.2% 
improved, 15 1%, statio.ncry, 13.08% w’orse and 1.6% 
dead. All with slight disease, 35 out of 38 of moderately 
advanced eases and 74 out of 128 of far advanced eases 
w'cre arrested or improved. 

Sanatorium routine treatment, Gold therapy, Arti- 
ficial pneumoLliorax and Fhrenie evulsion are the main 
methods of treatment adoptt'd in this Sanatorium along 
with X-Ray w'ork and laboratory examinations of 
sputum, blood, urine and foeces. 

Medical Article for September 

'riic following article on ‘ 'I’he Incurables ’ has 
been contributed by Rt.-Col. R. N. Chopra, Director, 
School of 'Propical Mc.Mdicine, Calcutta for our 
Medicine and Public Health ' section of the present 
issue of the journal. 
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The Incurables 

R. N. Chopra 

[jim'ior, SrliiMH of 'l'n>|iiiM] M«-iliriiii> Cii’iMiilii 

Troin llw earliest ilavs of history, life has iniposetl 
its stress ami strain n|)<jn inankiml. 'I'lie eontimial 
strife with the elements, tin* dreadful toils and dan*;ers 
a man has to iimlerf^m, hrin^r ahont ill health and disease 
whieh may end his imeertai?i existeiiee. Man is terribly 
afraid of death, and makes evtry etfort Id proloniriiiii 
lib- as iiiueh as possible. In order to aeeomjdish this. 
I he body slwndd b(‘ k(‘pt in fi;ood workin j*' co'der and 
if ill health siipervem-s, it should be etimbaled. I’li 
e.asiiif^ slru»7'le has tlierefore bei-n carried on a*rainst 
disease from I he earlit st days of man’s exisleme. (iods 
and j;-oddesses were created tt) protect him from exil, 
and deities in anj'-er or dtinons were propitiated by 
charms and amulets. After centuries of stru^^<*le. tin 
spirit of seieiiee dawmsl and with it the will to ^-o 
into tin* exact nature of the causation of disease, by 
ixperiinent ami research. 'Thus a mon* rational way 
ol lijrlitin^ disease was e\(dv(‘d. In this strui»-y;le. 
workers in ditlerent a^cs, found that they could eombal 
lertain diseas<*s with suee<‘ss, while against others they 
were* pow'erless. 'rhes«' w<’n‘ termed incurahir disrasrs. 
As s»‘ienee proj^ressed many incurable diseases wi re 
eompiered; what was ri'^arded as incurable in one a^-e, 
became amenable to treatment or j)rex'entabl‘’ in another. 
(>reat si-our^es such as plajjjue, cholera, small pox, 
h’prosy, etc., are all in the jxroeess of b<‘iii»’ s MH|uered. 
l)i‘velopmenl ol ])reventive methods and ad\,oiees in 
treatment, have succeeded in freeing people .u the 
N\( stern eoiintries from many of these |)ests, I ’nfor- 
lunately, because of our inijierfeet methods of dealinj; 
with them in India, they still take a lieax y toll of lib- 
and leave a trail of woe behind. 

Definitions and Types of Incurables 

Ordinarily spi^akin^, the term ‘ incurable ’ is 
•ipplieil to those unfortunate victims of diseasi*. in 
whom treatment with all its advances is ineffeeliM* 
•Old tlie rate of advent of death cannot be iiiHueiieed. 
‘‘^iieh dis(‘ases or conditions may be acute or chronic. 
All instance of the former is hydrophobia, an acute 
hifeetive disease produced by a virus whieh is 


eommiinii'aled to man by Ihe bite of a rabid do»;,, jackal 
or wolf. When once Hu- disease is established, there 
is no hope of reei-very, bill modern rest areh has made 
its oils*-! prexiiitable by |)r«iphy laetie Irealnu-nt. OtIuT 
diseas*‘s in this eatcL^ory are _i;all()pinu; phthisis, acute 
hukaeniias. a number of in feet ions diseases such as 
advanced ietanus. pneiimonie ])Ia^'iie. iulminatilif^ 
meningitis and aeule poliomyclil ies. In the ease 
of this tfroup inspile of all elforls on the ))art of 
seieiiec- the- advent of death eannot be prevented, and 
the sutferc-r is reliexed from his misery in a short time. 

In the- chnmie type of iiieiirable diseases, how- 
ever, ihe iintcvrtunatc* vietiin may ^o on siilferin^ and 
linj{;eriiu*- for jirolon^cd ])c*riods. 'riic-re are two main 
groups in this class. The first in whieh the disability 
produec-d is not markc-d in the early stasis, ami the 
individual alllieled may be abh- to carry on for many 
years without bein^ a burden to society. Such condi- 
tions are diabetes, kidmy and heart disease, epilepsy, 
early maii^nanl disease, cte. ( 'onsiderablc* advamr 
has been macle in the Irc almeiil of the se diseases durintJj 
re'c’eiit years i.nd they are rapidly beedinini*; preventable 
or durable by the- devilopmenl of it'ehiiiipie-s of early 
diagnosis. 'To the se-eond (rroiip belong' those who 
art’ permane-r.t ly iiu-apaeit;ileel from e;irnin»i; their liveli- 
hood. and need ae-live eare by the leimmuiiily. 
Advante-d phthisis, lubereiilar dise.ise of b.ones and 
joints, blood diseasj s such ;is liiekseiuia. nervous diseui.se.s, 
epilepsy, leprosy and others may be- imliide-il in this 
j^ronp. Se-ie-m-i- is making’ valiant e-IVorls to brin^ the*m 
under eontreel and siiee-e-ss has atlende-jl in several direC' 
tions. Ibit cMieer is a ilise-ase which has batlleel medical 
seie-nee. aiul the problem of causation of this dreadful 
disease is still unsolved inspite of the enormous amount 
of seie-ntitie research. .Ne»l onlv do we- not know what 
eaneer is. we do not even know to what category of 
diseases it bi'loni*;s, whe-lhe-r inierobie, melabolie or 
eleiiene-rative-. It is (he- stalkinjn* spectre amoii^ diseases 
anil it is surrounded with all the- horror whieh attaches 
to the ine-ompre-he-nsible-. Medie-al researeh has made 
a large* majority of eases of accessible- eam-er in early 
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stages, atiieiiabic to surgical, nJentgenie (eliaoiil and 
deep X ray) and radium treatment so eftVetively as to 
render reeurreiu-e unlikely. Hut unfortunately many 
eases are not seen early enough ami in many imirc the 
seal of the disease is not accessible and in such eases 
the end is inevitabh*. No one who studies the rapid 
progress which the nuslieal science is making can do(d)l 
that even this disease may heeome prevtiitable or 
curable. Cancer accounts for a large number of 
incurables in Hie West, but f(»rtunalely its ineidtiiee is 
lower in this country. 'riiosc afflicted with it sutfer 
intolerable pain and anguish, often for prolonged 
jicriod.s, bi fore (hath relievi's them of their misery. 

'i’he incurables belonging to the class of imbeciles, 
idiots, and those snfl'ering from mental disorders, have 
presented diffleulties so far as prevention and cure is 
eoneernetl, in fact, the last named class has showed a 
d(‘lbiitc. increase on account of nervous strain imposed 
by life in largi* towns. 'I’hese are adecpiately tleall 
with in most countries in asylums or mental hospitals, 
and seieiiec is e\(dving new inetlnuls of tn'atment for 
them. A visit to some of the institutions in this 
country will show what a large number of uiHortunalc 
])eople come into this category, who hav<‘ no hoj)c of 
being ever restored to health and who are a burden 
to themselves and to soeiity. 'I’hen there are the 
maimed and fiaralysed individuals who are the victims 
of congenital defects, nerve diseases, advanced leprosy, 
lathy rism, street accidents, venereal and rheumatic in- 
fections, /ilariasis, etc. A very large group in this 
eounlry are those afflii'ted with blindness, which is so 
often preveiit'jble. 'I’hese people have generally sutfer- 
iil from iliseases that have passed away but have left 
a terrible legacy behind. In many eases in this group 
the much iita-ded care by the eommunity is often not 
forthcoming and the sulferers are left to the mercy of 
eleimnts. 'rinse unfortunate individuals aecsiunt for 
lilt' large jiroportion of tlie beggar class in large towns 
in Jndia. 

Statistics 

This britf re\iew of the inciirablt* diseases, will 
give one some idea of the iinportaiiee of this problem 
and what medical sehnee is doing towards its solution. 
W Idle in many of the western countries adequate 
arrangements are provided to ameliorate the lot of these 
Siitterers. in India little attention has been paid to the 


)>roblera. Aeeording to the last eensus report (1031), 
tlicre are 120,301* insane, 230,805 deaf-mutes, 001,370 
blind and 11*7,011 lepers in India. A very large 
niiinber of the. population of this country suffer from 
various debilitating diseases wldeli not only eonsiderably 
reeliiee the working eapaeily of the people, but many 
are rendered totally ineapaeitated. 'riic Annual 
Report <if the Hospitals and Dispensaries under the 
CJoveriiinent of Bengal (1035) shows that there arc 
100,020 cases sulfcring freun vcii<*real diseases or their 
sequela*, 30,281 from tuberculosis of various forms, 
0,.'508 eases <»f elironie leprosy, 21*,810 of malignant 
tumours, ^,S21 of iilariasis causing definite disablement, 
and I.120 eases of mental diseast‘s, all of the incurable 
tyjJe. If this is the condition of one province in India, 
tlu* condition of the rest of the country may be easily 
imagined. Only a small fraelion of tins large group 
are hxjked after. A cursory (‘.\nmination of the Ixggar 
class of any of the big eities will eonvinee om* of this. 

It is to be greatly regretted that no orgard/ed eifort 
has been made so far to deal with the imjmrlant ])roblem 
of iiieiirahles in this eounlry. 'I’he puhlie interest 
shouht lu‘ roused, and sometidng should In* done to 
bring into ai’tion tlie diseoveries of medieal seienee to 
wards the pn'vention of ineurabilily and proper eare 
of the ineiirablcs. Illileraey and ignoranee among tlie 
mass(‘s are r(‘sponsible for the produelion of a large 
section of the ineiirahle class. Intensive educative 
propaganda is needed. One has only to st‘e what has 
been aeeomplisheil in some of the U'estern eounlries, 
and to know how nmeli can tu* done not only to diminish 
the Tiumher of ineiirahles, hut also to make the life 
of those who sulfer from ineiirahle affections less miser- 
able and more contented. The platform, the stage, 
films, radio and news})apers eombineil have changed the. 
whole aspect of Hie problem in Hie West. The sami* 
can be done in India. 

Remedies: Research, Treatment and Establishment 
of Institutions 

Tlu* causes leading to the creation of an iiieiirable 
class should be Hioroiighly investigateil and adequately 
dealt with. It lias been roughly estimated that 30 per 
cent, of iJie maimed beggars on the .streets of large 
towns sneli as (.'aleutta arc drawn from advanced typ<‘s 
of leprosy. Atlequate treatment in the early stages 
would almost entirely eliminate this factor. Then there 
are a fair number of mentally deficient individuals and 
morons in every eommunity and state, who can be easily 

SCIENCE A 

• C C L T V B £ 


186 



MEDICINE AND PUBUC HEALTH 

rfhabilitatiHl if proper care and allctilioii is bestowed 
on tliem. Honies like the “ Hodhana Saniiti " liave 
alreatly inacie j^oud progress in this eonneetioii. 
Lathyrism and elephantiasis could be stamped out if 
suitable i)rcventive measures indicated by nu'dieal 
researeli are taken. About 10 per cent of the t)eggars 
are, blind. Hlindness may be present from birth luit 
more often it is produced by small-pox, corneal uleera 
tion, venereal diseases and nutritional tlefeets, which are 
all prevt-ntabie in the light of modern di.sei)veries. It 
has been estimated that venereal diseases which are 
now preventable and curable are responsible for K) pir 
cent of blindness in children and (iO per cent in adults, 
'rin* institution of eye elinies and travelling eye dis 
ptuisaries will do much to reduet' this group. 

.Vs regards the measures whieh can be taken to 
make I he lot of incurables Jiappy, much has been 
accomplished in the West, but even the fringe of the 
probh'ui has not been touched in Imlia. To start with, 
no aeeiiralt' information is available with ri*gard to the 
number of persons sulfering from ehremie incurable 
iliseases. With the exee[)tion of a few homes for 
Kuropeans ami Anglo-Indians, there are few dis-jointetl 
organi/.atmns which interest themselves in this tjuestion. 
The llamkrishna Mission iT)S[)ital in lleiiares is one 
of th<‘ few institutions in India where ineurabhs are- 
eared lor, but the problem m'eds much wider attention. 
.Vpart from mental asylums there is a genuine need for 
public institutions for incurables who an* unable to look 
after themselves. 

llroadly speaking there are thre«' types of incurable 
persons: 

(1) Those who retpiire active medical aiil in a 
hosjiital or infirmary. 

(2) Those who need skilled nursing. 

(f't) 'riiose for whom custodial care by <'oinpetent 
attendants is necessary. 

W'elborganized homes and colonies should be start 
ed to <leal with all these three groujis. Apart from 
lunatic asylums a few such institutions exist for lepers, 
but all too ina(h‘(piate, and none for other grouj)s. 'I’he 
Taleiitta (kirporation has recently appointed a etun- 
mittec to go into the Heggar Problem whieh has a 
bearing on this problem of incurables. It has been 
cslimaled that there are more than 12,000 beggars in 
Calcutta alone. Many of them suffer from incurable 


disease. A projmsal has be(*n pul forward to start a 
more eomniodious ‘ refuge * where such peoph* can be 
looked after. In Ihmibay, a similar selieme is on foot 
and all other towns should follow this lead. Such 
places could eontribule substantially to tluir own u])- 
keep, if the inmates were taught a numluT of lucrative 
trades. A few institutions for the blind are alreadr 
in existeiiee and are doing exeelleiit work. It may be 
emjihasi/ed that the (iovenmient and munieipalities (‘an 
help by giving grants to siuh organizations but tlu'V 
cannot be expected to shoulder the entire burden. 'The 
]nd)lie should realize their responsibilities and conn* 
forward with donations as is done in western countries, 
to hel|) in the solution of the problem of the incurables 
by promoting medical research and ))alliative measures, 
'rile responsibility of the State and society is at least 
as great towards this class as towards the acute sntferi'r 
from disease. 

'riie migration of beggars to large cities and 
prosperous jdaees should be prevented and the able- 
bodied beggars should lu* madi* to earn their living. A 
Vagrancy Act suitable to the conditions in India may 
be enacted and di forced by tin* munieipalitits, disiriet 
boards, and ether such bodies. 

'rile industrial workers and others whose ('arning 
(‘apaeity is small could easily eontribule small amounts 
eoimmnsuraie with their means to a central organiza- 
tion, whieh would take (‘are of them and tlu‘ir familit'S 
in eas(‘ of p' rmam nt incapacity and disabh'inent. 'I'ln' 
(‘iiiployers, tlu* State and the public could make eontri- 
bufion.s. In the present state of medical relief in 
India, with large numbers of umpialitit'd practitioners 
of* indigenous medicine, the introduction of a H(‘ulth 
Insurance Av t may present diflieultii s, but, sooner or 
Ial(*r, it bound to come in some modified form and 
this will greatly help in tin* solution of this probh'm. 
'rile .National Health Insurance Act was imt on the 
Statute' Itook in Mngland in 11)21'. All em|)]oyed pi'r- 
sons of either s(‘x, (d' the age of l(i and upwards and 
certain voluntary contributors are entithd to the Ix'ne- 
fits in res])eet of health insurance and prevention of 
sickness. 'lint expenses are defrayt'd by contribution 
of (luployees and em])loyers, supplemented by moiU'V 
provided by Parliament. 'I’lie benefits conferred are 
iiudieal treatment and attc'iidanee, including the jirovi- 
sion of proper and sufficient medicines. Sickness and 
disablement benefits and maternity benefits are also 
provided. Something of this nature could bt‘ started 
in India. 
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“ Euthanasia ’’ or Painless Killing 

TIu* t)l htipflrss iiiciiraMfs wlio sufltT 

from inh-nsr pain lias lalrly luro ni^a^’iii^ llit- attriilioii 
•of ))coj)li‘ in I In* Wfsl. 'I’hr Kiitlianasia Lf^islation 
Socit'ly in l‘.iij»laiul lias sptin.sortd a hill for IIh‘ solu- 
tion of this prohh'in wliitli has ht-ro hotly drhatrd. Il 
has hfon propr.stSi (o |iut an end fo poopir snflorin^ 
fn)m t'xciMifial ini»’ pain i»l an inltilfrahh* and inoiirahlt* 
nalui't* siuli as tif carcinoina in a pairdcss and inorfiful 
inanncr ii thcv so dosin'd. Minors ami insant* pioph* 
wen* i'\(‘luth'd from lln* sotipf td this Hill. 'I’lif patient 
with the eonsont of his relatives wtJidd have to make 
a retjnest in wrilini*' on a presorihed form and to snhmil 
two indejiendent niedieal eertiHeates. 'I he '* referee 
would salisfv himself ahoul the ])resenee of any- ahnse. 
Knthanasia .is to he pt rforimal hy a lieensetl dt»el«ir at 
a snitahle occasion. The \'olnnlary Knthanasia Hill 
was introdiietd into the House (d lairtls hnl was not 
passeil. I'hc itlca has reeeixctl support from a section 
of the <‘ler^y hnl Ihe physicians tin inselves are divided 
ahout its advisaliility. Some <d* the nohle lairds pri‘- 
ferred the continuance of illegal < nthanasia to the rip:id 
])n)visions of the Knthanasia Hill. W'hile admitting 
ihe soniuiiiess of the principle td' euthanasia om* cannot 
helj) eonsidt rin^;' its ])raclical eifc<-ts. Hcsidcs the 
abuses whicli ma\ follow, the seiitiimuil is that no man 
has the ri^hl to lake the lib- of aimther wlit'lher he 
h(‘ deforimil. hlind. deaf and dninh or dyin^'. Snt‘h 
firaeticc may he rcpn^iiant to many nu'dical men -.vlio 
consider that their duty is ordy to cure and not It) kill. 
'I'here arc many remedies and much more eontiail of 
pain to day than formerly, and it is the duly and [iri 
vilc^e <d‘ the nndical man, if he is not alile to product* 
a cure, to tio what he can tti make the passant* hetween 
painful illnc-s anil the inevitatde eiul as i^eiitle ami 
comforliii!*' as jiossihle. 


of laborious re.searoh has paved the way for suppres- 
sion of epidemic diseases such a.s .small-pox, typhus, 
cholera, plaj^ne, enteric, t‘tc., which used to decimate 
countries and are now pavinjr the way for many others. 
Ilcscarch in ])rcventive medicine has hrmip;ht the 
prineiple.s of prevention into their true perspective. In 
the liuhl of recent advances the oceiirrenee of such 
diseasts in civilized countries is a matter of /2;reat re 
proac'h. M'liical research has shown the way and 
(‘Xprience has proved the truth of the results that have 
been obtained. 

in an editorial on medical research in India in the 
Aujfiist numbi'r of the Calcutta .Medical .loitrnal, the 
writer has clearly hrou#i:ht out the lack of pidilie interest 
in medical n search in this country. In countries like 
(ireat Hritain. lar^e sums are .set apart for medical 
research and investigation on otht‘r as])ects of medicine 
than the curative side. 'I'his does not sifi’iiify that 
<*uralive side is any the less important, hut the feeliii'*’ 
is gradually gaining ground among the medical seien 
fists in Kngiand, (fermany. I'rance and America that 
there are tremendous ])oti*ntialities in the field of 
niedieal research other than curative and that all the 
available resources should be harnessed to strengthen 
medical research in its rarious aspects. In India im 
fortunately the contribution towards medical research 
by the State is very small as (*om)uired with the size 
of the country. From the public munilieence the eontri- 
butions are conspicuous by their entire absence. 'Khe 
na.son for such. neglect is that the true meaning, aim 
and objects of research a..; not understood by the 
pidilie. Hecaiise nseareh does not immediately lead 
to epoch making discoveries and does not always bring 
sensational r» suits, the importance and value of medical 
res<*areh anti the necil for support by private individuals 
arc not suflicienily ajipreciated. Until this is ilone, the 
problem of incurables will remain unsolved in this 
eeiiiitry.* 


In .Oin liisinii. I wisli In s;i.v a few wor<l.s aboiil „„ „ (..n siali.m. 

the relationship of medical resear4'h to the jiroblem of Seroini lecture in “ I’rngress of Seieiiee Series” of the All- 
ineurables. The progress made through many decades India Kndio. 
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Urinary Choloslerol in Cancer 

The slrurlin‘;il n'hition of several pnteiit 
ean^iiioji'enie hydrea-arhons lu t yehipeiileimplK'iiaii 
tlirerie, vvliieli rnniis the eyelie |)(M‘t ioii of elioleslerol, 

aei<ls, and steroid Imrmoiies, has <^lven ris«‘ m 
reeeiil. years 1(» variojis speeidalions enneeriiiiiii the 
role wliieh elioleslerol and ollii-i* steroid dc'rivative.s 
may play in tiinior metaholism. 'riimonr tissin* is 
known to he riehei* in elioh‘sterol than any 
pareindiyniatoiis or^an, e\elnsive <n‘ the hrain st> 
that (‘holesterol is linked in some pecadiar iiiainier 
with tumor nudaholism. 

'I'lie eholestei'ol e\eretion llirouiili tlit‘ kidney is 
minute under normal eoiidilions, hut eonsiderahle 
amounts are found in the urine of ni‘phrit*n patitaits 
and in (‘hyloiis uriiu*. 

l*»loi*h ami Sohotka (7. Hiol. ('hnit. .>(»«, 
ItKkS) (‘xamiiUMl the urine of hospilal patients and | 
foinnl in the urine from cancer |>ati(nts an average 
of 4h() ni};’. per 100 liters as a.uainst an avi-raiie of 
oO m«'. of eholesterol per 100 litei’s of urine from 
normal individuals. 

The rise of urinary (diolesterol to more than 10 
limes the mu'iiial value may not he eharac-lerisln* 
for cancer urine hut a sympliuii common to any 
j^roup (d‘ caclu'ctit* patients. Theiad'ore, <*oiitrols 
were run on ui'ifie fi-om caialiac and emisumptive 
patients; thes»' ^ave figures of hO and *J0 m^. of 
cholesterol per 100 liters res])e( lively, tij^ures whieii 
correspond with the values for m»rmal suhje»*ts. 
The aiithoi’s attribute th(‘ hij^h cholesterol level in 
caneer urines to the continuous destruction of 
tumour tissue. 

The stiuly of uriius (M)llected from individual 
patients will throw lij»:ht on the question whether 
cholesterol urea is an expression of ahnornial 


choh‘slert»l metaholism or merely tif increased 
eatahidism cif elioleslerol rieh tissue. 

//. .V. li. 

( oinposilion of the Milk from the Breasts of 
Nevvly-horn Infants 

It is well known that most infants ttf both sexes 
s<( rete milk when newl\ hnrii. the s(‘cretion h(‘int»: 
termed Witches’ or Soret-rers’ milk. Tin* pheiio- 
m(‘non is ascriln'd to pinrpiiral involution in the 
mammary ••lamls of tlie newly hoi fi infants, and the 
seii-etion is emisi<ler(Ml to he imperfect milk loafled 
with hiicoevles. often (‘iidini* in ahsci'sses. 

t’ive s.imples of sindi secretions w'ere i*olleet0il 
from infants of both sexes hetw<*en 9 and 17 <lays 
old and submitted t<i analysis. Davies and 
^ionerieff 7. •/,/. llJ^'S, HhkS) ohtaine(l the 

milk by gentle s«piee/,in;4 of the milaryed breasts, 
the milk then hein^ sucked up by a pipette and 
traiisfn-red to small ^lass btUtles (MUitainin** a trace 
of formalin. 'I'he yields were variabh* but in no 
ease ed» d I’S Determinations wert* made of 
total sflids. iiilrimen distribution, su^ar atnl chlo- 
ride eonleiil ami e\i«lenee of the presence of 
pero\i«|a.se .-•ml phosphatase. Kat and mineral eon- 
t<*nt eguld not la* determined bh* watit <d’ material, 
blit all samples jippeared to contain fat since they 
sIiowimI i1u‘ ])ropmty of ei‘('amin«i on standing;. 
1 'Im' highest loial solids oi eurre«l arouinl the 9th 
<lay, pi*«»teiif account inj.! for most ( (I()-S()'\; ) of the 
solids. It is probable that the s(‘cr(‘tion is at first 
watery, rises in total .solids and protein content to 
the !Hh day, ami lln‘n de<*reases in solids slowly and 
in protein rapidly, due to res»»rption in the follow- 
injr days, 'fhe seendions bear some resemblance in 
compvisition to those from the lulilers of pref?nant 
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h(*ifcrs and diy ii<)ii-pi*o»ii;'nl cows an*l tends to 
i‘cs(Mnhl(^ coloslruiii in composition. 

N. li. 

The Proximate Analysis of the Organic 
Constituents of Soils 

J. M. Shcwaii \ J. A(/ri. Sd., ™^v, 
lias :m:;lysc<l llic or.i;aMi<* const ituents (»I‘ several 
pro/iles Trom noi*lli-casl Scollainl. He has used 
the system of analysis prop(»si*d hy S. Waksnian and 
K. Stt'vcns [Snil Nr/., .;o. 97-1 1(), 19:U)), hut has used 
varit)us moditicat ions in order to ohiain greater 
accuracy. Slu*w;iii |)oinls out that it is necessary in 
tin* ether exira<lioii i/T tlic oi’i'anic matter to <li»est 
the soil with ether for 24-dO hrs. instead (»!' l()-l(i 
hrs. as done hy Waksman /ind Stevens. Kor the 
determination u\' <m*IIuIos(‘ IVacdion Shewan has 
used >^t) sulphuri<' acid for 2\ hrs. at 12-14®(v 
I Waksman d«>cs not control the temperature). 
Several oilier imalilieat ions have lu'cm reeommeiided 
with respect to the determination oT reducing 
sugars produced 1‘rom the hy<lrolysis of hcmiccl- 
lulos(‘ and ccllnlosc. 'rin* m(‘tho<l which has been 
iinally adoptc<l tor the dcl/'rminat ion of reducing 
sugars is as hdlows: 

l()-2o c.c. ol‘ the acid hydro! ysat(‘ are neutralized, 
imnh* alkaline t<» hrom-cresol purple with 2.5”' 
Nat )H, allowed to stami Tor a L'ew hours with rr(‘<iuent 
shaking, after whieh the iron-niiinganese j)reeipilate 
is filtered and washed and the filtrate* made up to* 
100 c.c. (In some* case-s two t>i‘*’<‘*pdatious are 
necessary), h’diling’s .sedution is a<lded (Lane atnl 
Kyuon’s A ami l»), the mixture hoiled and a 
standard glucose solution is run in until an end' 
point is reache<l. using 0 <lrops of 1% methylene 


blue as indicator. The whole operation must be 
eompleted 5 minutes afiei* boiling coiiiiiiences. The 
standard soltition is treated in the same manner. 

The determination of the organic constituents 
of soil is very imporl/mt, hnt so far no method, 
incliuliiig that proposed by Waksnian and >Sl evens, 
has been found to be sat isfaetory. The modified 
proeedure proposed by Shewan seems promising 
and should be tried with ditlVi’eul types of soil. 

s. r. li. 

l-ysine Content of Foodstuff 

Osborne and Mendel deuumst rated eoneliisively 
that lysim* was an essential amino-aeid for nonmd 
growth and that ihe nutritive values of a nnmbc'r 
of proteins were closely related to tlieii* lysine 
eoiitent.s. Morris and Wi-iglil found that a d(‘fieiency 
of lysine or tryptophane in the rations t)f milking 
cows lead to a marked rednelion in milk yield. 
Kstimation of lysine hy tin* Van Slyke nitrogen 
(list rilnil ion method is very nnsat isfaetory. The 
isolation nndliod of Kossi*! and Kutelier as modi- 
fied l»y Viekery and Jje/ivenworth is better hut 
recpiires large amounts of material. This method, 
modified hy Uloek (»/. Jiiol. Vh(m. JOa, 457) may 
he applietl to small (|nanliti(‘s of protein hnt I his 
melliod is also unsuitable for impure [iroteins. 

C. A. Ayre (Hiovhvm. J. .hi. 1152, Um) has 
effected further nuxlificatioi^ in l^loek's method 
resulting in gain in time :ind saving of lalxAir. The 
method when applied to a food eonlaining a low 
percentage of lysim* (wheal gluten) was not sueeess- 
fnl due to tin* very high j/ereentage of proliiie in 
the stutf. 

— y/. N. li. 
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University and Academy News 


National Academy of Sciences, India 

An nrdiiniry luontlily iiu'ctin^ ci* the N;i1ion;il 
A(*inl(‘in.y nl* Sciences, liulin, wns heht on Ap" I li!), 
UKiS, in the Physics L(‘elnre Tliciitre, Mnir Uollej'e 
Pnildin^s, All}ih;il);nl, with PiMif. I). II. Ith;ill;ielijiry;i 
in the chair. 

Tlu* t'ollnwinji- ]>a])ers were taken as read: 

1. ‘‘ Stndi(‘S on tin* tremalo<le parasites <>1* 

tishes. A new tn'iiiatode Xh^mia 
II !/(h nih(ti/ni^ (Jen., Sj). fi’oiii tin* 

intesline ol! a tVesh wah‘r fish. 
Ophuiwphitlus pnnetatus,” hyd. Dayal, 
Ks(|., M.Se., Zoology I )epnrtun‘nt, 
liiieknow rniversily, Lucknow. 

2. “ Panstie Soda and Alnniina fi'oin Sail 

and Bauxite ”, (A new process of 
niaiiufaeture ), by W S. Dnliey, V. P. 
Varshney and K. S. Sharnia, Deparl- 
nient of (JIass Teehnolojiy, Itenares 
Hindu Pniversity, P>enarc's. 

d. “ Note's on the Mieros(*opie studies of the 
l‘»rieous lUn'ks of Hlei)iianla, Tre)mi)ay 
ainl Salsetle Islands and tin* Parnera 
Hill ”, by Prof. A. S. Kalapesi ami 
K. X. Sukheswala, St. Xavier’s (’ollejre, 
(huiehshank Koad, Bombay 1. 

•1-11. ” Stinlies on the effect of alcoln)! on the 

metabolism of j»reen leaves ”, Parts I 
to S, by Dr V . N. (Miatter.ji, I). Phil., 
National Academy of Sciences, Imlia, 
Allahabad, ((’ommunicatod by Dr S. 
Uanjan). 

12. “ (Chemical Examination linifedia Ketz.” 

Part I, by Messrs Maliadeb Prasad 
Clupta and S. B. Diitt-, (.’hemistry 


Departm(‘nl, Allababael I'niversity, 
Allahabad. 

Institution of Chemists (India) 

The followiim' ar(' the Members of Ihe (’ouneil 
for 19:{S.40. 

/VoN/./Md Mr. N. \. Sen Lnpla. 

Via -Tri s}(h nis — Di* K. \. Ba^ie-hi ; Dr Hilbert d. 
Powb‘r; Di* B. (\ Hnha ; Dr Ali Karim: Di- H. K. 
Sen; Dr E. Spem*er; and Dr T. S. Wheeler. 

Ilonif. Tratsunr -.Mr K. B. Smi. 

Ihnnj. Santariis Dr N. (Jhatak; and Mr S. N. 
Sinha. 

M(inf,irs Mr Uonald Ab*oek; Di (\ Ibirat ; Mi* J. 
K. H. Bartlet: Mr .\. K. Hbattc*rji; Mr P. K. Das 
(Jupla; .Mr P». B. Dhavale; Dr D. B. Dhin^*ra ; Mr D. 
S. .\aidu: .Mr \. Sen; and Mr 11. Kin^’. 

.\n ordinary met'linj^’ ed* tin* In.stitution of 
(Miemists (India) was hebl on Thursday, the I4lb 
duly, in the Chemical L(*e*tur«* Theatre*, University 
Collejre e)f Se'ie*ne*e*, Calcutta, with Mr. \. \. Sen 
(Jupla, M.Sc., .\.I.C., the* Pr(*si(b‘nt. in the* chair. 
’Phe foIle)win*i' pape*i* was ?-e*ael arul dise‘usse*e| ; 

** Studie*s eni main principle's am! e*b*e*t ro e*he*mi- 
cal e)b.se*rvat iems invoivcel in a elry ce'll ’’ by Mr P. 
B. Sarkar, M.Se. 

A visit e»f the nn*mbe*rs e)f the* lnstitutie)n of 
(’bemisls (Ineiia) te) the Cae*tt»r,y of .Me*ssrs. the* Bata 
Sln»e (.’o., Lt‘J., at Batana‘»ar, was arrarme'el on 
Tbursfbiy, the l«Sth August 1!K»S. 

• 

Dr (Jilbert d. Fowler, elelivered a b'clure eui 
“ llese*arch and Investi}^atie)n ” at an orelinary 
meetinj*: eif the Institutiem ed‘ Chemists ( India) on the 
2lsl Auj»ust, PddS. 
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UNIVERSITY AND ACADEMY NEWS 
Calcutta Medical Club 

The iimm-I ifiys were liehl iimler 

the auspices nl' tlie riiih Jiiriiiii Aiiuiisl lUoS. 

Kriday, August. I‘J, a1 7 d(l p.ui. 

Sflhjirh Inlesliiial ainehiasis : its eiiiiieal 
iiianir<*.sla1ioris. 

Sp(nl,tr: l>r Pi’claelli Kumai- liarierjee. 

I^’ri<lay, Aumisl l!h 1M:]S. at 7 .‘10 p.m. 

Suhjn f: l-’raelure spine and its Ireatnieid. 

S/)i(tl:(r: Dr I'mval Chandra Sanyal, M.l». 

( ( 'a I. i C.ICt ’.S. f Kny-. ) . 

h'riday, Auiiiisl :!(», lOdS. at 7-dl) p.m. 

Suhjn t : Mcmtal diseasi's in iLieneral pra<*tiee. 

/■: Dr Sndliindra \a!h Ciamndee, li.Se., 
M.IV K^il.) D.IMI. (lanidJ. 

The National Institute of Sciences, India: 

'Die \intli Dr<linary Ceiieral MeelinR of the 
National Institute «d‘ Seiene<'s (d‘ India, was held <ui 
Saturday, tli('lit)lh August, IJtdS at the Koval AsiaTn* 
Soeity of I’eiifial, Caleiitta. 

TIu' followifin pa|>ers were rea<l and diseusse<l : 

1. :\h)t<‘s on Vre<lejd)ur}iit(' iwith Devadito, 
arid on Si ta pa rite hy Sir L. li. Cermor. 

2. Th(‘ Kole of \it 1 * 0^011 <*ompoumls in the 
i’eniieutation of Fruit duiees hy N. Clmpra. • 

d. |Vio.<*hemi('al I nv<‘stij'alion of the Tidier 
(Illation of Water Pipes hy S. C. I*illai. 

4. On the Ionisation »)!' the C|)per Atmosphere 
hy M. x\. Saha and K. N. Kai. 

0 . Levi Civita ’s formulae for two hodies hy 
Sir S. Al. Sulaiman. 


At the Couneil Mi'etiuH: held on the 19lli 
Aujiust, the followius: were nominated to he 
Honorai'y Fellows of 1h<‘ Institute. 

1. Sir Ai'thur F<Min»ton, D.Se., LL.D., F.K.S., 
IMumian l*ri»fcssor of Astronomy and Kxiierimeiital 
Philosophy, Camhridjfe Ciii versity. 

A life-sheteli of Sir Arthur Fddinj»ton was 
puhlislied in S( iKNi i-: .xno Cn/n hk, »lanuary, 19dS. 
Keeeiitly he was been decorated with an Oraler of 
Merit. 

2. Prof. K. A. Fisher, Sc.D., F.U.S., Oalton 
Professor in tin* Cniversity of London. 

l*rof. Fisher was awarded the Weldon Medal of 
the Koval Sociidy in 1929. Ajiart for his yi’cat 
distinction as a scientist, his inituence has heen the 
most powi*rful in recent di'vi lopmeiits in connection 
with agricultural Meld trials in India. In fact the 
Fisherian ti‘(dmi(|ue has lisl to a »reat jii-ooress in 
Indian a^rit ult uia*. 

d. Prof. d. Perrin, Sorhonne, Paris. 

Prof. P(‘rrin is om* id‘ the most eminent l'h*eneh 
.scientists. wellUnown for his work on tin* simi of the 
eharv.<‘ of the (deitron, flS9.'>) and on lii’owiuan 
movement on which a \ohel priz(‘ was awarded. 

4. Sir dohn KusstdI. D.Se., F.K.S., Director*, 
Kothamsted Aj*rieultural FjX])( I'immital Station, 
Harptmdi*!!, Herts., Kurland 

Sir dohn Kiissell is an (miiiu'nt s(‘ientist and tin* 
leadiuu .soil .seieidisi in the Cnit(*d Kinjidom. He 
visited Indi.i for* about six months in 19d0-d7 at the 
re<pnstof the Imfierial Council of .X^rieultural 
Kesear<'h and furnisheil a most valuable report on 
the future (it veloiiment of Aj^n’ieultural Kesearch in 
India. 
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Book Review 


Hints on Miski’m Kiucation, hif J . i \ Hasah , 

pp. (ims). 

M is v(‘ry diniiMilt 1o rcvic'W i\ work whirh deals 
^vi1lI siib.jccls quiU‘ alien to what one would expert 
I'roiii its title; siudi uiiro]*tuna1(‘l,y is the ease with 
llie work under review, h’rom the title “ Hints on 
Miisenin Kdiieation ” one wonM expeit a ‘iiii«le for 
itiusenin aulln)riti(‘s, sueli as nmseiini eurators and 
others responsible for the manaj^cnient of mnsemns, 
rejiJU’dinj^- the nndliods to be adopted for making* 
miisennis servi' for the advaiK'enieiit of knowledute, 
hut this is exaetly what is wanting'. In an intro 
diietory chapter the author deals with the 
inijirrtanee of <‘du(‘at ional museiiins, but his method 
of treatment is vi-ry subjeetive, and so many 
subjects are mixeil up in the short lompass of 14 
jiau'es that the main issue bi'i'oines almost shrouded 
in details that have little to do with museum <mIu- 
catimi. In a secoinl chapter under the heading 
“ l*i‘eliminary Heniarks ’’ are dis<*ussed such diversi* 
subjects as the Spr(‘a«l of Musmnii Knowlediic, Tsc- 
ful rn'sn.s Ornamental Knowiedj.ie, \Vcil-direct«‘d 
Kdiieation, Memory not to be taxed lmprop<*rly. 
Instances of rsefiil Knowle<l”e, Study <d’ Arts and 
Sciences and Kxhibits of tlie Thire Kinj*donis, 
< General Knowledge of Teclinical Subjc<*ts with sub 
lM‘adin«is * l>otany ’ and ‘ Zoology Mental llyuiene 
and Ohild I*sy<4n)loj»y, Ourious or Wroni* Notions 
about Kdueational Museums, Mass lOihu'ation in the 
Indian States, Ohildreirs Museums, and Properties 
of Oliji'cts as ])erceiveil by the Five Sense Organs, 
rhe variety of subjects treaterl in tliis chapter 
makes one wonder what the author’s conception of 
the functions of a museum is. \o one denies tlie 
'^reat service rendered to education by eilucatic.nal 
■ tuiseums and exhibitions of industrial objects in 
a-ieuce museums, but the author devotes a pa^^e or 
<> to museum work ami several pajies to detective 
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curricula of educational institutions, instances of 
useful ru'sus useb'ss knowledge, the inijmrtance of 
the study of arts and sciences, etc. In fact the work 
appeal’s to be l»ased on such an ini])<'rfect aci|uain- 
tancc with thi‘ work of museums either in Kurope 
and .\merica oi* even in India that it is vm’v doubtful 
whcllim- his analysis ^^■nnlll serve any useful 
purpose. The majtir part of the book ( pp. ^7-270) 
is devoted to classification of exhibits under headinj*s 
like Fomls. Oi'dinary Drims, Medical Appliances, 
llous(‘s and Andiitcct nil*. Stamps and Coins. 
Meidianics and Machines, Arts and Manufactures, 
Physics, Klectriiity, Sonu* Mysterious Sciences, 
School Kxhibits, Pictures, Nativities. Horoseopes, 
r.seful and Intcristiim' Information. Mustuun 
Library, ('hildren’s .Museums, etc., arrarmed in 114 
chapters. These accounts ai*(‘ useful compmidia of 
a heterogeneous mass of information on very varied 
subjects, but tlunr utility for museum ediK’ation is 
verv doubtful. As an instance may b(‘ noteil the 
fa<‘t tha* wlnu’cas some IIS pajies are devoted to a 
description of tin* projiei’ties of onlinary foods and 
ilruus. less than half a pajjie d<‘als with <ibjects that 
shonbi be exhibited in the ^^Jod section, and not a 
word about Drue exhibits. In a final chapter under 
the heailine- Sueecstions for Uefoimiation the 
author dismisses certain recommendations of the 
representatives id' the Musmims .\s.sociat ion as laid 
down 111 tinir report on tin* “ Miisminis of India ” 
and offers suiiiiest ions for the ini))rovenient of the 
Indian museums, tbie of these is to transform the 
National museum of Imlia, the Indian Museum, 
(’abulia, into what he <tnisi<ler.s to be an urc’ent 
need of tin* country, ri.:., a sidcnce mnseiim, a 
technical museum, a public health museum, a 
children’s museum and every! hinc else in museum 
line all combined into one; such an octopus, the 
exact funtions of which tlie author has not set fortli, 
has not been possible either in Kurope or .America, 
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BOOK REVIEW 

Jiiul one (‘{iiiiiot im<lorstaii(l how siirh an institution 
could ever be estabilislied in India with the very 
nieajjre fiiiuls that are available for niuseunis in 
this country. Kven if es1ablishe<I, the incubus ot* 
such a jri} 4 :anlic institution is sure to stultify the 
main purposes vvhi<*h it is expected to serve. 

~H. P. 


iNOrsTlUAI. AND NkWS FiDITION OF THE Joi'llNAL OF THE 
I.vDiAN CiiEMicAi. SociETY, Super Pitiful tSvo. 
pp. price Ps for sin(/le issue. 

The present issue constitutes the joint first and 
se(ond numbers of tlu* ciuartiu-ly publications under 
tile joint auspices «)f the Indian Chemical Society 
ami the Institution of Chemists (India). 

It contains orifi-inal papers on (1) llleachinj^: of 
lac— from Indian Lac Research Institute, Ranchi; (2) 
Commercial possibilities of a new <leter^ent -from 
Indian Forest Research Institute, Dehra Dun; (2) 
A short note on photo-electric colorimeter for the 
eslimatioii of absor])tion of dye -from the Techiio- 
lo}»:ical Laboratory of the Indian (Vntral Cotton ('om- 
miltee, liombay; (4) The distinction between oxy- 
eellulose and hydrocellulose —from the Lalioralory of 
Chemical Teehnolojry of P>ombay Cniversity; (5) 
Indian Coals for the manufacture of white Portbuid 


cement — from the same laboratory; (6) Studies on 
linlian (\)als, Proximate composition and low 
temperature carbonisation — from the Technolo{?ical 
Laboratory of the University Collej^e of Scieiu?e, 
Calcutta; (7) By-products of Citrus fruits — from 
Covernment Industrial Laboratory, Lahore. In 
a<l<lilion to the seven orij^inal ccmtributioris. the 
issue contains fhouf^htful articles on “ Mineral 
element in Niilrition by Dr IT. P. Basil of Bcrifral 
Immiinity and “ Chemistry and Development of 
Industries in india ’’ liy Dr K. (L Naik, Covernmerit 
Industrial Chemist, Ibiroda. The inclusion of 
iridu.s1rial research notes collected from foreij^ri 
periodicals, notes of scientific interest and extracts 
from the Indian patent literature lias made the 
publication useful ami attractive. 

A publication of this typ(‘ will disseminate 
industrial and scientific news, and brinir about 
contact amon;; the chemists and the industrialists 
and will thus ^^o a f»rcat way in promotiiif*: chemical 
imlustries in India. It has thus rcmovc<l a loiif^- 
felt want. 

The orjianisers of this publication are to bo 
conjrratulated for this excellent specimen of the 
first number. The Rct up and print inj^ of the 
journal leaves nothinj; to be desired. It has been 
offered to the Fellows amt Subscribers of the 
Journal of the Indian (^hemical Society at a con- 
cession rate of Re I/- and Rs 2/- r(‘spectively. 

-a. n. 
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Letters to the Editor 


[Thv Kflitor is not rrsponsihtr 

EfTert of Light Rays on the Physical Pro|)eriies of 
Protein Solutions 

Proteins, as ii rule, are eliangod iiy tin* aelion of lit»lit. 
Tin* main function of tin* light is not only to bring alMuit 
a physical change in it but also to ufT4*<‘t therapi'iiti** pn>- 
perties of the protein solutions. In onler to stinly the 
reasons of g<‘l.f(»nnation ami gradual deterioration of anti* 
toxic serum in light, 4lifl*en*iit protein s<dutions \v<‘i‘e expos<*d 
to ditfiisejl light, open sun-light and ultra-violet light res- 
pectively. 

We have n«)ticed that in sera (anti toxic, anti hnct<*rial 
or normal horse serum) there is a gradual change in colour, 
relative vis<'osity and pH. Hut no such change was observ<‘d 
in toxiod solutions. In the dilTustHl light changes take place 
V(‘ry slowly, and the expos«‘d sun light of ,lune (containing 
maximum ultraviolet rays), the rale is a bit rapid, but the 
sharpest, changes were notice<l in unfiltered ultraviolet ray.s 
from a nwreury lamp. This gra4luHl change* of pll towards 
aci<l region is observed in all the sera but m»l in toxiod. The 
difTuse<I and open sun-light favours the formation of 
sediments in sera, while ultra-violet, rays cause gel f<»rmuti<»n 
due to the greater intensity of the aclinic rays. It is note 
worthy that, though the total protein before and after the 
exposure t<i light remains the same, still the amount of total 
globulin in the sera gradually in«‘reases at the cost of albumin 
portion of the .sera, so that the behaviour of sera, towards 
ammonium sulphate is erratic. The results of a typical ex 
p»‘riment arc given below: 

Original ►Serum Irradiated *Serum Sun -light ex 

pose^l S<*niiii. 

(I hr.) (8 hr.) 

Olobulin— 10.37Vr .. 1 1.1 7r .. 10.77 

Mbuniin — 3.87 .. 3.17' .. 3.S7 

It is interesting also that the fall of titre per c.c. was 
abrupt in anti toxic and anti-baeterial sera, but in cas4* (»f 
toxiod no change in tlo<M*ulalive unit was observed. Further 
work is in progiess and the paper will be c4mimunicated in due 
course. 

Ih'iigal Immunity Laboratory, N. K. Roy fliowdhury. 

<'alcultn. 


for the Heirs expresseil in the h tttrs.] 

Fiooda and Preillciion of Flood Levcla by -River Modela 

Now that we Iu*!ir ami i<*!id in newspapers every day 
tales of devastating floods in ^litTi'rent parts of the country 
it may be of more than s«'ienli(ic to know that it is 
possible to pretliet with a fair degree of accuracy the highest 
water levels that a river in spate j-an reach. It will at once 
he apparent that 4*vcn if this much «>f knowb'dge couhl be 
had about tlie seemingly erratic behaviour of alluvial rivers 
ill 11o4)d it will In* a gn-at gain. If it is possible to say to 
what level water in a river uill ii.se when a ecrtaiii flood will 
pass a cj-rtain point of the river, pi*ople in tin* m>iglibourliood 
might be given notice in time and much loss of life ami 
proj)erly may la* avoided. Apart from this if it is also 
po.ssible to train a river in such a way from experience 
gath4*red from inodt*! (*X|ieriments that the highest flood 
l<‘vcls may be redm-ed by a couple of feet or mon», it will 
mean, as 4‘very laaly who is engagi'd in flood rern‘f work 
knows, life or denth to Thousands of p4*ople. It is desired 
here to d4*scrila* some experiments that hav«* been reciTitly 
<'airie<l out by the author in conne»*fion with Emerson Harrage 
JVoject of the Punjab Irrigation. 

•When it was decided to build a barrage across the river 
(‘hciiab to divM'it from its main-eourse the waters of both the 
rivers Jheliini ami (’lienab o\4‘r a weir it was fean*il that the 
riv'er levels u[>slreain 4)f the bund will go up and consequently 
iniiiindate the villagt's in the Khadir of the rivers. Accor- 
dingly jirotective bunds bad to be iai.sed for mib*s and miles 
up.stieam of the weir i»n both sides of tin* rivers. It wa.s 
desired To know to what minimum loaghts these bunds should 
be raised so that the river may not spill ovit even in the 
highest tlood that has ever oceurreil in this river, Thi.s 
information was urg«*ntly reipiired as it -not only nmuiit the 
.saving of lives of thousands of imm ami of property but. it 
gave vabinlde inforinatjon during the period of con.st ruction. 
.Vs the period of construction generally takes two to three 
years and the w«*ir is built acro.ss one of the arms of the 
river through whi^i water flows in summer months a ring-buml 
is generally put rouml the area in whiidi tlie work of cons- 
truction goes on. It is v«‘ry important to know to what 
minimum height this ring bund should be put up so that 
the river may not spill ovt*r into the area en«‘losed by the 
bund. 

To gnin the.se points of information and also those about 
the shape and position of the guide bank.s, leading (‘uts 
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LEHERS TO THE EDITOR 

up'itn'arn and ilowiisttfaiii of I In* u<*ir, a rriodol of I la* rivor 
was inadi*. I)«*lails of this inodi'I an* •’* puhliration 

of tin* Puiijal) 1rrl;>ation l\rsi*an-li Inslituti*. Horo I shall 
not rofor to all tin* iaiportaiit infoniiatioii iihtainod from this 
inodol but oidv tiiriiliiMi those results that are of imiiK*di:i1«‘ 
intoresl. to us. 

A modol of tlu* riv(*r for a si retch <if 6 to 7 miles was 
built in .lime 1937 to suilabh* scales -this inc]ude<i about 
3 to 4 miles of the ii\(*r upstream (d’ the weir site and 
3 miles dow list reaiii of ilie same point. A seri«*s of preliminary 
experim(*nts w<*re necessary to fix the s<‘ah*s of the moilel so 
that tin* model i-oiihl b«* made to reproduce the conditions of 
the pndotype. Afti*r it was pi-ovr*d that the model could 
reproduce tin* known <‘oiiditions of the rivi'r it was ns(‘d to 
predict conditions that were* likely tt» o<‘i‘ur in future. Kor 
this purpose the river in tin* mmlel was surrounded by a riiij^- 
biiiid and disi-harcr* for the woist known year (1929) for 
this river was run monlh ]»y month. This reprodu«*e«l the 
conditions of tin* riv»*r that were likely to occur in 1938, if 
1929 Hou«ls rep«‘ated themselves. I\*i\er levi*ls wei-e t'orit inuoiisty 
reeor(h*d at many imporlaut points in the riv(‘r. 

Since tin* above experiment wjis <*oni|)let(‘d const ruction of 
the Kun*rsoii lisiritif'e has started. 'I’he riv(*r hsnl b»*en biindetl 
by a rinn bund and forced to tlow throuj;h its litihf hand 
channel only. Duriri}^' this p(*rit)d tin* following e-aiiers had 
been tdiserved at tin* Trimmii Hojit Hrid^i* (lauyr* Site. The 
follow inj^ table j.;iv»*s the discharges and ^•auj*es in the 
prototype iiml in the model. 

('tnniKirisioH of Trimntu <i(tu(f^.s for the h'lotnis of /9.38 on<l fhe 
('onu liisrharf/t n in tin Modd /or Hu 

Pit dirt r.stoa Huns. 

Tr irnmu (lanye. 


Ihite. 

Dischjirjie. 

Pndotype. 

Mmlel. 

8 7 38 

85,588 cii/sc 

486'2 ILL. 

485*6 ILI 

28 6 38 

1 3 3,433 „ 

48719 

4870 .. 

18-5 38 

l50.f/,5 „ 

4887 „ 

4880 „ 

17 6-38 

105,917 ., 

487-4 

487 5 

13 6 38 

187.809 „ 

488’4 „ 

488' 3 „ 

26-7-38 

300, (XIO „ 

489-5 „ 

4897 ,. 

Irri^^tition 

lii*sr*a rdi Laboratory, 


N. K. Host 


Lahore. 
20 8-1938. 


ThiM>re 1 ic*iil Intcrprotutioii of the Variation of Electrical 
ConNtantN of Soil with Moisture ('onteiit, TiMiiperatiircv 

and Krequeiicy • 

It has been found by ^arious inv«*sl i^rr tors 1.2.3, 4 (hat the 
dielectric constant and conductivity of the soil vary with the 
moisture content, the fretpiency of the impn*ssed waves amt 
the tempera lull*. The nature of the variation of the above 
constants with fre.|nency ! ..s be.*n explained by White'' bv 
applyiirtr Debyi-’s dipole theory but little has been said about 


the mode of tlie variation with moisture content and temper- 
ature. In this note the variation of the constants with 
moisture content, tempertitiire jitnl al.so frequency has been 
explained by a|»plyinj; the theory of Waj^ner" which is a 
inodilication of Maxwi'U's thetrry. Wat^ner-Maxwell model 
when the conducting parlicli*s are spheres sparsely distributed 
throuj^huiit a materisil of low rlielect ri«* loss has been ajrplieri 
in the ea.s«* of moist soil. The vjiriations of the above 
i'onstants have been found out experimentally al.so, ami it has 
been ob.served that tin* nature of variation a/;fees fairly 
idosely with that t>btaiiu‘il by this theory. 

The jri'iier'ali/eil rlielectric crmsttint for a couductinp; 
dielectric is i^iveti by the wellknown eipmtion with the usual 
notations 

/.-A''-;//' . . . . (1) 

and tin* equivah'iit a.c. conductivity is j^iven by 
H*//' 

It has been shown by Warner that the real component of the 


di<*h*(‘lric constant <*!in be 

oiv<*n by 


A' =A-a 

(.4 

. (d) 

ami tin* imacfinary component is oiveii by 


A" A 

htVT 

1 1 Ai -y- 

. (!•) 

= A'. 1^1 |. 

:tr(A-.. A,)! 

I'A-i 1 A-, J 



h £ 


and 


9rA', 
t A, 

2 /•’ I ! /i**> 


where /i' and K' an* tin* •lieh‘i*tric <*ouslants of the ilry soil 
and water n*spt*ctively, 

e the d.r*. r-ouiluct ivity o’* tin* nn*diutn in e.s.u., 

/• the moisture content by vrrluim*, 

It the ab.sorption constant, arnl 
T the relaxation time of the moist s(»il. 

Substituting the valm-s of K" in eqimtion (2) we obtain 

;r^r Aco/i 
" 1 1 rr-7'= “mi 


and substitut inj;- the valu(*s of A'qq and h in the 
etpiation we j*et 


ir-r 

•UI(2A', f As)'* 1 I ir-T- 



abo\o 


f(A -2 ] 


. (r>) 


Similarly by subst itutinj; the values of A'qq, /j, in the etiuatioii 
(3) we iivl 


A'» 


b 


fJJArf (A, A.) J)A.“ 

+ \ 1 \ h.,)(\ I fnr^) 

/ ‘ 27 A,“(A,“A 0 I 
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letters to the editor 

Equutions (5) am! (6) nIiow tin* imtiin* (if tiu* viiiiaf khjs 
of llu* (ondurtivity Jiiul llii* ili«*li*rtric rotislaiif n‘sprrliv»*lv 
with tin* moist un* roiitont, tvlaxalioii tinm, ami froqmMmy. 



moistwre content y* 

I'if,. I 


Till* (Mirvos ill tijjs. 1 ami 2 show tin* variation of tin* 

aliovi* (‘onstants as olitaiiiod <•xp<'l•iln^•ntally and also l»y tin* 

ahovi* tlii'ory. For the sako nf ronvonicm'i* tliri'o i*a<»‘s havi* 

liocii ronsidiTod, //r.. w — ^ 'I’ln* iMnitiiiii- 

ons in ti^', | liavi* Im'I'H drawn fioin ripiation (6) l»\ 

snltstitntln^: sirliitrary \alucs of tin- <-iin>lants /\,, I\ . ami 

r (nz.. A'— 2, A iidSO and 7’ ■ 10 ’ Sc*.) Tin* .uim-s I, II 

and 111 n'prcM'iit tin* valiios at tin* alioM* valin-s id’ ir 
ri'spoi't ivi'ly. In 2 fiirvos 1 had II |■l>jn•••>l■nt tin* xalnr?' 
of roiidni'l ivity I'ah'iilati'd from ripiation ( i ; l»y suhstitutin” 

tin* abovr coiistaiits at « ’ --oo - -J lospoi-tivrly. Tin* 

valin* of tin* rondiirtivity at will \anish. Tin* duttnl 

•■iirvrs in fi^s, | and 2 havr lirrn drawn fmin tin* l•\prriIm•n^al 
valurs obtainril at a trri|in*my of |(KX) Kr/Sr«'. (whii-li is 

in*arly tin* frripirnry as that of ) by ihr rrsonanrr 

mrtliod prr\ iously usrd by tin* antlior*. It ran br srrii that 

tin* naturr id tin* variations of tin* ronstants with tin* 

inoisturr I'Oiitrnt is tin* sann* as fliosr obtainrd from 
thr throry. If tin* ronstants involvrd in tin* two (*(p]atioiis br 
1‘valuatrd thr throrrlirnl nirvrs will arrrr morr rlosrly with 
tin* rxprrimrntul ours. It will br obsrrvril from tin* rimtiniioiis 


riirvrs that tin* rhanf;r of rondnrtivity and dirlrrtvin 

ronstant dm* to finpirnry is morr promninrrd at lii^hrr 

prrrrntai;r of iiioisliiir than at lowrr onr wliirh has brrn also 
prartii'aMy i»bs(*r\rd by Smiili h’oM*.' 

Thr natiiir of tin* variation of tin* i-lr.-tric ronstants of 
soil with iriiiprrat 11 rr i-an also br rxplainrd from npiations 
( S) and (b) as tin* rrlaxatnm tiiin* involvrd in tin* npiations 
will \arv with Irinpriatiirr as has br<‘n shown by Wliitrhrad.' 

As rrj»;ards tin* rhan^;r of Ihr roiistaids with fri*fpn*nrv 

arronliiij; to this tln-ory it is fonml that tin* variation is of 

tin* samr fiirm as ol)iaim‘d by Whili** and tin* ^;lriatioll with 
triii|trral art* irsi'iiihlrs thr form obtainrd by thr author shown 
in a prr\ioiis roinmnnirat ion.* 



movsiure content % . 

Fio. n 


'fin* antloti has rjoat j*l«*asnr«‘ in tliankinn l‘r«d‘. 1*. Ibitt, 
M.A., rfantalti ainl Mr S. S. lianrrjn* for tlirir kind intrrrst 
ami snnf;rs| i'Mi'' diiiiiir- (hr proj^rrss (»f tin* work. 

I’hysirs ihpartmrnt, IJ. 1)^ doshi. 

Itrnairs Hindu I'lfurrsity 
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LETTERS TO THE EDITOR 

DeBtruction of the Neurotoxln of Cobra (Na>a Naja) and 
Dabola (Vijura Hus.srUi) Venom by variouH Reducing 
AgcntM 

Till* Hcfiori (if solutidiis of cystoino und sodium bisiilpliile 
on tin* mMirol(»xiii of Nojo tijivri vononi lius boon recently 
invest ij^si tod l»y Miohool oml <'u Axorkors'. Thov have found 
that sodium bisiil|»liili‘ dostruys llu* toxioity of voiioin. 

liorontly Mirln-rl ii(id ro wolkors havo obsorvod that 
sodium liisiilpliilo doslioys llo' noui'otoxih |ir(‘soiit in the 


bisulphite can also be explained by assuming that it forms 
an additive (‘onipoiiiul with the aldehyde or ketonic groups 
which might be present in tlie neurotoxin investigated. The 
effei't of a number of reducing agents «>n the venoms of 
cobra and Kussell’s viper was trieil and the results are 
recjirdexl in table I. 

It may })e noticeil from the data recorded in table T 
that the neurotoxiii of Kussell’s viper venom is far more suscep- 
tible than the neurotoxiii of cobra venom to flie action of all 
the redmdng agents used. If may be mentioned that control 
experiments with solutions of eolira or llussell ’s viper venom 
showed no a|>pi'e4‘iahle loss in aetivily. The sodium bisulphite 


TATlf.K I 


b’eagents used. 


Destrucliou of the nenrotoxin t»f Destruction of the 

cobra venom. muirotoxiii of 

Kussell ’s viper 

Crude. rurifieji. venom. 


Sodium IVisulplMtc: 

1. 2 times the \\1. of viMiom pH 5’3 .. 

2. 2d liou's Hie xxl. of v«Miom pH 50 .. 

Cvsti'ine: 

1. 20 times tlu* wt. of venom pH 7‘6 .. 

2. 200 times Hie xxl. of vi'iiom pH 7*6 .. 

As<‘orbi4' .\<*id: 

t. 20 film's IIm' xvt. of xi'iiom pH 7*6 .. 

2. 200 times (he xxl. of venom pH 7*6 .. 

Sulphuretted Hydrogen ; 
I’asM'il for 15 mins. .. 

Sodium Sul]>hite: 

2 (lme.s pH 8*0 
Ilyilrochloriile ,\cid & Zii; 


BtVf in 5 lirs. 94'/ in 5 hrs. 

85'^ in 5 hrs. 


7Vf '» 24 hrs. 


fift'/f in 5 hrs. 


30'/e 


Nil 72% in 5 hrs. 

W/t in 24 hr.s. 


Nil 


Ml 85% in 15 min. 


10% in 24 hrs 77Vr in 5 hrs. 

38% in 24 hrs. 40%. in 24 hrs. 


ermle as xxidl as in llu' purifii-d v«Miom in a few hours. They 
haxe alst) f«mnd that cx^teim* even in lar^j* 4'xeess can destroy 
only 25%. ‘d‘ the neurotoxiii present in thi* puritie<l venom. 
The neurotoxiii in the crude vi'iiom is not appreciably afTected 
by cysteiMc. Sloila ami eo worloM.s- ( 1938J have trie<l the 
effect of cysiciiie, sodium bisulphite on the venoms of 
e.rotalns t tiTi ilirms aiid Hothrops jararaca and have iiotice*! 
very marked ili'.stfuelioa of tlu'ir toxii'ity by these reageiil.s. 
Micheel (t ol assumes that a thiolai tone ring is present in 
the nenrotoxin and sodium bisulpliite causes in activation by 
breaking down the thiolactone rln.g. Slotta and co-workers 
on the olluT hand think that the nenrotoxin contains 
cystine in its molceiih' ami iiundivalion is eause«l by 
the sodium bisulphite by ai^ai'king the S-S linkage and 
breaking it into a thiol ami lliio-siilfdionic acid. We would 
like to point out in this connection that the action of sodium 


xvhen added in small (piantities to the .solution of Ku.s.seli’s 
viper venom was foiiinl to attack and destroy the neurotoxiii 
first. This suggests a method of obtaining the blood coagu- 
lating principle in a condition free from the neurotoxin, 
further work is in progress. 

Applitul Chemistry Depart men I, H. N. (Ihosh, 

riliversity (’ollege of S. S. De, 

fcjc.ienee & Techmdogy, 1). N. (’howdhury. 

Calcutta. 
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'Micheel, Zf^itschrift fvr r/ii/sinloffiscfir Chrmu: 249, p. 157. 
’Slotta, Ker., //, p. 264. 
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On a National Scheme of Education 


A (’rnNKsK |)liil()snplu‘r, (1i ’i-( Mi <l(*finrs 

ill v(‘ry poiritcd I<mii«>h}io<. t|n» of (mIucji- 

lion }is follows: “ KdiK'jition is llic iiicniis hy 
wlii('l) flic sliih* mn*tui*<*s its own kiinl of ]m‘o|)]«‘, 
W(‘l(liny IIkmii together ;is ;i wIioU* lh;il they mny 
Im‘ independent nnd strno»Ie to strive in thv worM 
wIk'IT vietoiw j>(»es to the /it, niid defejit to the 
U)iH! We iiniy jiidjic from this point of view 
the Wiirdlni Seheim* of |wiiiifiry ednejilion ;i short 
.•leeoiinl of whieh is mivim in this jonriml hy 
l*rof. Nripeiidni (Mijindr;i Ihirierji. at «»ne time 
I»rofessor of Knylisli Literature in the IVesideney 
< olle^e, l)(Mi‘»al. and who now as a (’onyress 
worker has ae(|iiire<l an intimate knowledge (»f 
tlie village* as well as of the city. A perusal 
nt I*rof. Ikinerji’s review will slniw that tlie 
Si)eit‘t,y wliieli the n<*w system of e<lueati(jn seeks 
le ereale is one of peasants and small artisans who 
will he inspired hy the folstoyaii i«leal of serviee 
ami of (Miristian virtues. 'Fhe e<lnealion will \w 
imparted thron^h hasie erafl.v- sin'nniny and Khadi 
-ami with the aid of day to day ex])erienee of life. 
Ike adoption of a eommon Mindusthani lanifuam* 
as the seeond laimnaf»e will further eiiahte people 
ol ditlfei‘(Mit rejiions to understand each other (pn<*k- 
ly and without diffieulty. 

The basic principles of ediieatitni whieh the 


Li>n‘»i‘ess follows has heeii formulated loim’ a;io by 
.John Dewey, tin* (‘dneational ])hilos»)])her of 
America, and applied with remai-kahle suee»‘ss in 
the remodelliiij^ of tin* Ami rieaii systmn of primary 
and seeondai’y edneation. Ihit while l)(‘wey*s 
system aims at ereatiim a society in whieh the 
averajLO‘ imlivi<lual will he <*nahled to he familiar 
with tlu‘ l('ehniealif ies of the pi'csent systcmi of 
im'ehanieal eivilisatitni. ami at adult life will Hud 
himself perfectly at home witli its ways whieh 
ai)pears so hewilderinn to indiau lea«lers, the 
.Mahatmaji who inspires tin* m*w selnmn' will have 
uothine to do with the demon of Machine. After 
assurin_L»- tin* eonntry’ nf the emerjicme of a peud’eet 
so<*iety and <‘veryone of a liviiii* waues. and the 
riyhl to freedom, the Maliatmaji expresses himself 
against tlie maidiim' and tlie soeiiUy proilm'cd liy the 
maehiiie in no uiieertaiii laimuajic: 

“.\ml all Ihi.'f would he aeeoiiiplisherl without 
the hoi'rors of a hloody class war or a colossal 
<*apital ex])enditure such as would he involved in tin* 
me<*hauisation of a vast i-ontinent lik(‘ India. Nor 
would it (“iitail a heljiless dependence on foreign 
importeil machimn-y or technical skill. Lastly, by 
obviating the necessity for highly si)eeialis<'d talent, 
it woulil plan* the destiny of the mas.ses, as it were, 
in their own hands.” 



ON A NATIONAI. SCHEME OF EDUCATION 

Kvcn i\\\ nrticrit ihlmiiTr jumI the 

lik<* VvoW IkiiM'rji fiinls it <lirtic*ult to 
sunport him in liis ilriiimci;it ion «)!' tin* nmchinr, and 
of tin* machine a^’c; it* we apply the t(‘st ot Ihc 
Chinese philoso|)her. the system ot* ('diication advoeat- 
ed hy the (*ommitl«‘e will not mak«‘ Indians fit tor 
the [>res<'nt a^e. 

To NS, sc'iefjl ists, it a|)pears that the 
Mahatma’s system lacks in progressive^ vision, i./., 
it <loes md say how village's a?‘e to lie linked to the 
cities, and liow tin' industries which are indis])ens 
a}>le ior fh(‘ Nation’s life and for th(‘ l)ody politic 
(those ('oiineeted with transp(U’t, communication, 
j)ow(M’, essential elumiicals etc.) are ever to he 
managed l)y Indians for the heiiefit of the Indian 
population. ^Vpart from ado])lin‘*' a policy ol* laisstz 
fairc to these urgent problems, his whole attitude 
towai'ds the machine and the niodeuai city-civilisa- 
tion is «»ne of difniHsm. He looks at its evils, hut 
does not try to undcu'stand its mechanism ol* work 
and he starts with the inner conviction that the 
machine civilisation must, he intrinsically evil. I>ut 
may we suhmil that it is a wronji' readin**' of history 
to say that tin* mechanisation of a vast continent 
like India would necessarily entail a bloody class 
war, or colossal (‘Xpenditure, foreijiii experts, or 
foreijrn imndtincry. 

It is true that the Industrial H(‘volution in 
Europe caused }»:r(‘at social flislocatiou and ])olitical 
unrest, hut this was due to that tact that the dis- 
coveries ot* science wei'c first utilized hy capitalists, 
for the sake (»t‘ private jiain, and stat(‘snu‘n and 
leaders of thoiij’lit wtTc slow to realize their repur- 


cussion oti society and at first ado])ted a policy of 
laissfz fairv towards them just as the Mahatmaji 
proposes to <io now and ext)ressed itself in class w'ar 
and sometimes i)o])ular discontent. When the p7*o- 
hlems could no lonjicr he avoided and they had to 
introduce henetieient hut <*ontentious lej^islation in 
order to achieve social welfare. Hut it is the test of 
state.smanshi]> to learn from les.sons of history; there 
is the example t>f Europe’s a])! pupil, dapan, which 
has inlrt><luce<l the Imlustrial Revolution mthont ihi 
horrors of a rhiss iror* or trithoul hariuff to 
horrotr forrif/n tech nirious to’ forcujn ra pilot. What 
has been achieved hy dat)an can also he 
achieved in India povided the Nation iviti so. 
It would he a ha])py day for India if the 
Malialma can overcome his altitude of dt‘featism to 
wards the Machine, devote a little time to the masteiy 
of the techni(pie of motlern civilisation, and then 
makes up Ids mind. \\v are <pnte sure that he will 
fiinl that the machine, instead of hein»‘ man’s master 
can also he nmde his slave, and that it is ])ossihle to 
utilize the machiiu‘ for promoting- smdal welfar<‘ 
much more efficiently than with the system advo<‘at 
(*d hy him. He catt Hum lt‘a<l the Nation to the 
rijfht track with his usual etUM’jiy of conviction and 
<lrivinj»: power. Otherwise we f(‘el, that hy divert - 
iiif?: the attentimi id* the Nation from tlie only ])ath 
which holds out t)rospects of ?’(‘li(‘f against the 
])resent problems of poverty, inuMuployment and 
ilefencelessness, he will he commit tinj»‘ what we may 
describe by the oft (pioled phrase as a “ Himalayan 
Hlunder.” 


* (hir apprivinliori of the arhieveiiienis of .lupun tins 
nothing to <1») with her a^J>•^e^^.sive ])oliey fowanlH (’hina wliii-h 
wo unreservedly 'ondeiiin. 
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A Review of the Wardha Scheme of 
Primary Education 

Nripeiidra Chandra Banerji 


The of the Wiirdlui hMuealimi Cnn- 

tVrciK'i' su|)])lcin(Mit(Ml l),y lilt* Zakir Husain 
( ’oinniitlt’i* Ucporl and tlu* syllalnis and |)rt‘t‘a<‘t*d 
l).y Malialma (iandlii’s arlicU-s in IIk* fftirijau on llu‘ 
hasit* princijilrs of Hit* Xt‘\v Kdiicalit)!! art* vory 
int(*r(*stin‘*’ roadinv:. 

hi tilt* words (d‘ S.j. Kishorilal Maslirnwala, 
lorn* of tlio in(*inl)(‘rs of Zakir Husain ( 'omniitirt* 
whirli liavt* (‘laboratctl with a pret-ision anti assi- 
duity wortliy of all jiraist* llio details id' this N<‘W 
Kduealion) the St'^ami Metluid ( ttr the Wardha 
M<*tht)d) is the application of tlie law tif non- 
viol en(*e in the Ira ini n**' td* the ctiild as a 
prospetdive eili/(‘n of the world; furtht*!*, the eenlre 
of the Metliod lii‘s in a ])ro<lu(‘tiv(‘ industry; and 
yet further: the nieUiod may be shortly sumnietl 
up in lilt* phrase. “ From tin* hand anti senses to 
the brain and the heart, and frtnn the selnud tt» the 
sticiefy anti (loti.” The stmrees of kiiowletljit* in 
this nielhtitl are “ wttrk, tdiservation, experience, 
cxperiinenl, st*rviet‘ aiul love ” aiitl mere literacy 
ithat is inftirniatitni on varituis matters through 
reatliny anti writiiiju) is not tt)nsitlert‘fl knttwletli^e 
or (*ven the metlium ttf knttwletljie. 

In the worths t)f Sj. Maslirnwala ‘ The Hasic 
Ftnirse shtniltl inclutle a s»t)t)tl kimwItMlj't* t)f the 
mt)th(*r-ttnif^ue, a fair act(uaintant't* with its 
liti'rature, a workin»- kimwletl^e td' the milional 
lan«ua»e t»f Intlia, a general kimwletl^c of such 
subjects as niathematies, liisltiry, ‘ieoai’aphy, physi 
t'al aiitl stifial stueiiees, drawing', music, tlrill, spt»rts, 
^^ymnastics etc., as well as of a vocal it)n tt) a tlej»ree 
which shtiulfl enable an average stutlent to start a 
motlest career anti a zeahms anti bright slutlen., 
if he will, tt) take up a ctuirsc of hi^ht*r ‘>t*neral or 
vt)catit)nal training. ^ It shtuild cxleiitl It) imt less 
than seven years. 

The iiuthotl has been worketl t)Ut mmnhj for 
flir liusic Eihu'iiiinn ihromjh ihv Kliadi imludnj. 


which is the ordy imlustry in Intlia in^ whidi the 
state ct)ultl t‘mplt)y praclit-ally an iinlimitetl number 
t)f wtirkers withtuit htss to itself anti pay them the 
minimum wa^e nett'ssary for healthy subsistaiicc 
( md less than o/n tt/nm jx r hnur for work at the 
average speetl); the stditxils untlt*r tin* system are 
t‘Xpecietl. tt) ])rt)vitlc a major i)art t)f the runnin.»' 
t‘X])eiises by tin* sale t)f st*ht)t)l prt)ducts taken in 
hand by the state itself. 

Tt) tpiole Mahatma Hantlhi himself:— “ .My itlun 
to impart Erimorif Edurnfion fliratti/h tht 
of rilfatfv hondirrafts like spinninjr ami cartlin^-, etc., 
is etiriceivt'd as the sixnrhutd of o sihuf sorud 
rrrohdifiH fnnKjhi irifh Hu niosi forrmchinff 
(‘in\s( (fH( mvs (tin* italics arc tnirs). It will prtivitlc 
a healthy anti mt)ral basis t)r rclat itinship between 
the city ami the villa^t* ami thus ut) a lonj»' way 
towartls eratlical in^’ stiinc ol tin* wttrst t‘vils of the 
[)rescnt sticial iust*curity ami pt)isom‘t| rt‘lalit»nship 
betwt‘cn tin* classes. It will cht‘ck tin* prttj'ressi vc 

tiet'av t)f our \'illa^t‘s ami bn* tin* foumlatit)n t>f a 

• • 

juster social tinier in which there is no unnatural 
tlivisitui between the ‘ haves ’ ami tin* ‘ bavt*-nols ’ 
ami cnrfihfHh/ is nssnr(d of a lirimf nutffr oud ihc 
ri(fhf Iff frridtnx (tin* italics ai'c ajiain ours). Anti 
all this woultl be aceomplishetl witimut the horrtuv; 
t)f a blt)t)tly class war or a colo.ssal capital expendi- 
ture such as wtndd b(‘ involved in tht* mt'tdianisalitui 
of a vast ct)ntim*nt likt* Imlia. Nor wouhl it entail 
a ht*lpless tlepemlt*ncc tm foreign imporletl mac]iiner\ 
tu* teclndt'al skill. Lastly, by obviatitiy- the nect‘s.sity 
ft))* highly specialjst'd laletit, it wt)ultl place the 
tlestiny of tin* masses, as it were, in their tiwn 
hands.” * 

Tt) tjut)1e (with slight atlaptat itins ) from the 
bt)tly tif the reptii't itst'lf; 

(u) Ktliicatitin shtiuhl be impartetl thnnujh 
some vrofi or \n'odn('iivi worh irhich 
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in’orifh flu umhus nj all (ttfur 
inshin firni ni’oviilcd in tin* s(*honl. 

(/)) is iiol sM|K*rfi<'i;il lilriVK'V hilt “I hi* 

litcr.-icv nf tlu‘ whnU* iM‘rson;ilily 
“ tin* im|M»rtHnt r!i|>ii(Ml.y »»!' iisinj*- 
Iwiim! .•in»l inlclIi.mMiM' 1‘nr smiu* t*i>n 
slrin*liv(‘ piirpnsr.” 

if) Sociiilly sill'll iMjiK'atiini “will Irinl !(» 
hrciik down llir ixisliii'i hjin'icrs of 
|)i*rjiidi<’(' l)i‘lw(‘(‘ii Mi<inu;il ;in<l intidloi' 
tuiil workers, Ininnrnl nliki* for 
hotli. ” 

[(/ ] Ki'ononiicaily tin* siduMiit* “ will iiu'i'east* 
11 m‘ i)ro<liic1ivi‘ rji])ai'ity of our workers 
and will also (Miahle tlirni to utilise 
llirir leisure advantageously.” 

(( ) From till' strii'tly eilui'at ional point ol‘ 
view, “ knowledge will thus he<*oni(“ 
related to lile, and its various aspeets 
will he eorrelateil with one another.” 

(/) The (dijeet is nnl primarily the 
produet ion of erartsmeii aide to 
practise some ei'al't “ nii I'hanieally ” 
hut rather the exjiloitat ion lor educa- 
tive purp()ses of the resources implicit 
in craft work. 

{(j) There is an ideal of ('iti/.eiiship inherent 
in the scheme- the provision of a 
minimum of education “ for tin* intelli- 
gent exercise of the rights and duties 
of I'ilizens ” and for the production of 
‘workers’ and memhei's of “a co-opera- 
tive eommunity in which the motive of 
social service will dominate all the 
activities of children durinj; the 
plastic years of childhood and youth.” 

(/it •* There is an (d)vious daiifici* that in the 
working of this scheme! which is ex- 
pected to cover the major portion of 
its runniu »4 expenses by the work of 
the jiupils, tin* ei'onomii* aspi'ct may be 
stressed at the sacrifice of the 
I'Ultural and educational objec- 


tives. Teachers may be tempted to 
devote most of their attention and 
enerjry to extract in«- the maximum 
amount of labour from children ” while 
nejilectinj^ the intellectual, social and 
‘moral as])eets id' eraft traiuinj*'. 

'riie main outlines of the seven years’ course 
of Itasie Kducation are ‘•iveu in the Report as: - 

ill Thi ltdsif Siiinnin^ and 

weaving-, ih) (’arpentry, (ci Aji’riculture, (d) Fruit 
and vejretable jirirdeuin**. iM Leather work, and 
(f) other craft “ regional in character ” and 
suitable for const riii't i\e I'dui'at ion. 

(2) Moth( rfnHfiiii (which will not oidy devidoj) 
the capacity to wrili* legibly, correctly and with 
speed, and to deseribi' in wi'itin*^- i'Vi*ry day ]ia|)pen- 
intis, reports of meeting's in the villajic etc., to 
write ’personal and busini'ss letters, but insist on 
an acquaintanci' with and interest in the writings of 
standard authors). 

(d) Miilht tmtlifs (('ajiacily to soh e speedilN 
the ordinary numbei’ and ^(‘omet ric'al problems 
arisiii”’ in I'onneition with the craft and with home 
and community life; also a knowb'djic of business 
practice and book-kei'pinj.*' ). 

(4) Stifidl shuiits la I'oui'se in histoi'y, 
oeouraphy, civics and ('urrent events: a simple 
outline ot Indian history; the history of the Indian 
national awakmiinu-: c'< lebrations of national festi- 
vals and of the ‘ .National week ’ in the schoid, 
accpiaintance with the public utility sm’vices, tin- 
working of the Fanehayet and the ( ’o operat i\ e 
Society, the •'•rowth and significance of rejiresmta- 
tive institutions, duties of public servants etc., a 
stuily of woi'ld ticojiraphy in outlini* with a fuller 
knowled»:e of linlia and its relation with other' 
lands). 

(bi (nninil Sfioict: [<i) Nature study; 
(h) liotany; (e) /oolo»y; {(I) Fhysiolo^y; 
(/ ) Hyjiimie; (/) Physical (’ultui'c (c/) Fhemisti'y 
“of air, water, acids, alkalis and salts”, (/i) A 
knovvleil^e of the stars ” showing’ dii'ci'tion and 
time at nij»ht.” (i) Stories of j»reat scientists and 
exi)lorei's. 

(li) Dvuwiiuj. 

(7) Musk (st)ecial emphasis on ‘•roup or 
choral sinyinf»-, a>:d 
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(8) liihdusllnnii ( to nisiiro that all srluu)! 
cliildnMi may havo a ivas<»nal)l(* ao(|naintanco with 
a ('omiiion ‘lingua tVaiioa).’ 

And Inr I Ik* «*rfici(*iit vvnrkiiij*- of llu* sidicmc 
llu'iv should 1)0 

[(() Till' propor TruiHUHi of Tniilurs. 'fhoy 
should havo an undorstandinj*- of tlio now (nluoalional 
and sooial ideolouy inspiring- the soIkmiio comMiiod 
with an (‘iithusiasm for woi'kiny it out. 'Dio traininj* 
should iiK'liulo a roasonahh' thoroKffh mosh rif of ilu 
l}rot‘( s.'i( s uml l(vhni(iu< o/ ctrioin basic (rafis. 
'riicy should 1)0 traiiK'd to “ link up lift*, loarnin» 
ami aolivity.” 

(h) Sa i)( rrisiou : It should imt ho moro iiispoo 
lion, it should moan \>t‘rsonal oo opt'ratiou and holp 
olTorod hy mou “ ahlo to t)lay tho rt»lo of h*adors 
and •^‘uidos in Ilu* (sliK'al iona I oxp(*rimont 

|rl IHrannual ious : Tiioro should ho a lioarcl of 
Kdiioation who sliouhl Judjit* th<‘ oftiiMonoy of its 
schools hy samph* a<‘hiovomout tests, hy tho 
oflioionoy «»f tlu* pu])ils in tho hasit handi<*rafl ami 
hy tho sp(*oiti(' oontrihutituis made hy toat'hors ami 
pupils lo the improvomoiit of tiio iLiom'ral life of tlu* 
oommunity aroiiml. am! laslfy 

(fl) Tho formation td' an I n<h jo uth ut Xoa-oiJicitti 
i'mh'td tiislilah of Indian ItIdacaHon to sorvt* as 
an a^lvisoi'v hotly on and orjianiso rosoaroh on pro 
hh'Mis and policy and ])rat'rioo td' otluoation. 

'riio ahovo is a short summary oi' tlu* theory 
and jiraotioo of tho Now Ktluoation which has oomo 
1<» ho known as tho Wartlha Sohomo <d’ National 
Ktiuoation (mostly in tho woi'ds of tho ori<iinatt»rs 
ami of the lountain source, Maliatma (iandhi). 

Now th(* socioUajical aha of a sltdi hastd on 
absohfh non-rioh net whore tlioro is no nootl for oven 
a dofonsivo national army, navy amt air foi-oo, 
wlioro internal order and international order will 
ho kept ])y loving' persuasion ami kimlly oompro- 
miso, hy tin* sanotious of moral force ami tho lover 
OKo of a eulturod intt‘lli^onoo only is an ontranoiny 
idea; it is (lamlhism at its a() 0 N. lntolh*otuaI India 
admires the Ideal hut with very ‘»reat mental 
I’eservHtious. 


Alsi> the economic idea of soci(disafion frif ha kintf 
India lo a handicraft cirilisaiion and huidni/ 
imlaslrialisalion at arm's hnfilh to ho shunnotl as 
somothinu- esstntially unludy and ravenous is 
amdhor of those itloas which is hoiii^ iuoroasiii»ly 
rojoototl hy Imlian intolh‘otuals. sa\ants and 
soionlists. 

Wo hohl tti non violonoo as a hoauti fully 
|■omantio ami t‘ssentially praotiral toohnitpio of 
political stru^jilo hy an unarmotl nation of slaves 
against a fully armed polii'o state; wo do not (‘on- 
sidor it as a foasihlr and ]>raotical basis foi* a full 
.urown, imh’pomlont state. 

Wo holiovo in the iiooessity, nay tho urjieuey, 
of rovivin**- and rovitalizin«i. our ohl villa“(‘ indus 
tri(‘s. hy now modes (d' hai’nossin*^ of power and 
♦•hotri'dty in an imroasiny moasun* and w}u‘i*i‘Vor 
mc«‘ssary. Wo have, however. m» <lroad of tho 
modoim machine \v Im‘U it is used for sneial and 
(MMistructivi* ends (d' pro<lu(dion and dist rihiit ion. 
Tin* ma< hino is a human prodmd and a human 
product hecomos <‘vil o?dy when it is oNilly used. 
w’c do not holiovi* India can «*vor hoooiiu' a fii’st- 
class stall* without planned and s])oody I'roalion and 
socialisation of key imiustrios, 

Inspilo of tiu'so holiofs, wo are dofiniti'ly of 
opinion that tho Wardlia scheme of Kducation is 
a very useful, intorost ini: and ofliciont sidu'iiio, 
which if proin rljf launched, after a ijrojt, r Irainintj 
of a hirjio body of inteHiyent, sidfh'ss and patriotic 
teachers, with ifn/ja r funds supplied hy the state 
ys well as hy private* ajioncies, will after a de*eade 
or two, yive us an entirely novel count ry-sii|<*. 
huzziii}: with hope, hlazin;: with social service, lit 
up ))y coH)|)(‘iative* (-oust met ive orjianisations. It 
will make* the youn^- children virile, alert and 
active; it will rebuild a new rural India. The edu- 
cation will he ail eehu'atioii lor }i mode-st living:', for 
e'itizeu service*, for moral and physie-al uplift. All 
honeuir to timse \v;he) rally to this lU'w revolutionary 
banner (it is re*volut ionary in the* he*st sense* of the* 
term for the* ide*a and the me’thoel are* strikinjily 
ne*w and ada])teel te) the* he*t te*rment of our sl(*epy, 
inert, starve'd vilhi}:’e*s, whie*h are* 7 lacs in number). 

Hut at the same time*, the ne*e*<l.s of pure* endturo 
ami training:- in the* arts and scienee*s ami indust rie*s 
must not he* forj^otteii: the*re must he* aimtliej* 
sedienu* eeiually reiveilutionary to link up the villajjjc 
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lilV with the (‘ily life, to link iij) Inindii'rarts with 
k<‘y irnlustrius, to coiiin'i't the thuiitiht, tiu* I'osfaivh, 
the i)oi*tr,y, tlu* phllosoptiy, llu* srifiu'i* (»t* liulia 
with tlu* worhl as a wlioir a srluMiic wliich will 
])n)vi(lr lor skilKd t^rhiiiriaiis, first-class scientists 
and thinkers and poets, able to pull their wei«»:ht 
in (he arts of ulVeiice and di'l'ence, in the sphere 
of Kconoiiiics, Science and Letters. Korit is a utopian 


Electric Power Supply 

N. N. Godbole 

n<'|i:irl iiii'iit (il I luliist rj,i I eiinniKl rv . IIiikIu I Miv<-iNit,\, Itt-ii.it')*-. 

Area and Population of Japan 

The total area of tin* plapan(‘S(' Knipire (excludinj* 
the recent acipiisition in Lhina, sitnu* july lUdT) 
aiiiounts to (>SLl274, S(|. Knis. and thot of Japan 
proper aiiiounts to .‘{So, ()()() S<|. Kins, The total 
f)opulation of th<‘ Japanese Kinpir(‘ (excluding' the 
r<‘cent (Miinese coinpiest siro'c July I9.‘{7) amounts 
to about 10 crores and that <d Japan proper amouiijs 
to 7 (rores, as on llu- Jlst Dec. 10J7. The fijiures, 
siatistics and data ^'iven below are all I'oncerninj*- 
the cities ami tt»wns of Japan proper. 'Phe ])opula- 
tion of Ja))an pro|)er is only r)'\, of the worhl p<»pu- 
lation and the art'a of Japan pro[)er is about O.b'.. 
<»f the w<irhrs total land area! 

The density of the population of Jaj)an pro 
per Is ISl to flu‘ S(j. Kins, bein^' only next to r>el»ium, 
Holland and Kn‘»land in the ordm* of the cony:estion 
of i»opii!alion, although in point of total po])ulation, 
Japan stands lifth, the first four, beiiifi’ (in order 
of their popiilal ion, i Lliina, India, Sovi^-t Uussia and 
I . S. ,\. Only I7'\, of th<‘ land in Jai)an is ai'abh*. 
Thus Japan jiroix-r tops tin* li.st in point of conjres- 
tion with li7t) souls per Sq. Km. of the total farm- 
lands. Tin* annual increase (d' the po])iilation of 
Japan is 10 lakhs whicti is, roimhly speakinjr, twice 
as much as those of (ireat Hritain, (lerniany and 


dream to think of shuntinj? India away from the 
hij»:hways of nnniern endeavour back to the ruts of 
the peaceful, contented villajic commune, |)roilue.- 
in^ its food and dothin^ and other sim])le needs 
and falling: eventually a i)rey (as of old) to raven- 
in**: Powers armed to the teeth with the death- 
dealiin^' weai)ons of war, and equi])i)ed with the 
modern industrial and economic orjianisatious 
helped by money-]>ower and propaj>:anda. With 
these resei'vations, we commend the Wardha scheme 
of Kducalioii to the ‘»en(*i'al public. 


in Japan 1887-1938 


Prance, three (Jreat Powers, all put tojicther. Kvmi 
such a vast and rich country as the V, S. A. shows 
an annual increase of po])ulation amounting- to only 
MV], of the annual increasi* in Jai)an. All tln-se 
facts serve to demonstrate the tr(‘mendous pi-essure 
on the Japanese soil and the need for expansion, 
lconqm‘st!) elsewhere. Ifein^- a thickly iiopulalcd 
country and beiny’ highly industrialized, the vilh*mcs 
are gradually mernin^*' into towns and cities. 
Stretches of land extending to almut ‘20 and JO 
miles, as between Kobe ami (ksaka, Osaka and Kyolo, 
<M- Tokyo ami Voki)hama are ]>ractically like one 
continuous stn‘et, thanks l.o the nelwoi’k of (*lectric 
tramways and railways. Out of the 11, (iOO cities 
and towns of Japan, less than ‘ibO villajies i.r., le.ss 
than 21 remain without electric transmi.ssioii. 
Most of these are groups of small hamlets too far 
out of the way or located in .some farway isb‘ts, in 
the inland sea. 

Out of the 12,000,000 residential households 
and indn.strial buildings as many as 11,4000,000 are 
wired for electric purposes, at)art from the iiinume- 
rable advertisements of the neon lamps which even 
tlie ordinary barl)ers are iisiny;. This makes an 
averafje of 91% for the whole country. Kven in an 
industrially advanced country like the ITnited 
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StHt(\s only 70% of such Iniihlifij's {irc wii-tMl. The 
iiuiiihcr of electric })ull)s ii.se<l in Japiin ;il the nnl 
of the year 19:1") aniounUMl t(» 42.0 millions, that 
is, an averajic of (il hulhs per luindnMl of the 
ptjpulalion. l! is interestinj*- to note in this 
connection tJiat the manufacture of eleciric hulhs 
has heen a «reat industry in .Japan and at the end 
ot the year I9d4, 2() million luilhs valued at 20 
million yens were produced in dapan of which Ih 
million hull) were ex])orted for the value of T.li 
millions, (j.c., the export rat<' was 2.1 ilo/.s. per yen 
and It), millioii dozs. were sold in the country for 
12.4 millions, (i.c., the sah* pri(‘i‘ in the country was 
().(S dozs. per Yen). This is an instance why the 
prices of arlichs in .Japan ai‘e much hiuher than 
those that ai‘e sold ontsiile. 


.Japanese houses heiipv usually made of \\o(m 1 
(and pa])cr, »rass and hamhoo!) can he wire^l with 
v(‘ry little c«)st and tronhle. In addition to this the 
congestion of the irdiahitants cans(d hy (ho crowdeii 
localities within nai'row areas has faeili1a1»‘d easy 
dislrihntitni of the <nrrent. In the l’Mite<l States, 
with its vast area, nearly 20 ' of the houses are not 
yet wired. 

Development of the Electric Industry in Japan 

Tlie hejiinnin** »)f the eleetric industi'y in .Japan 
is supposc<l to dale fi'om 1S7S. hut from a comimM*- 
eial point of view, (he foiuidalion of the 'fokyo 
Denlo Kahushiki Kaisha (Tokyo (electric Lii»:ht 
(\).,) in 18(S:h forms the first landmark in its history. 
Apart from the 1t‘le»i‘aph, thi‘ first use of electricity 
in .Japan was in ISS.'i in which year a cotlj)n mill 
in Osaka and the Hui’eau of the oflicial “azette in 
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Year. 




No. of u ire«l iioiiies 

No. of l;i..lps 

No, of Iniiips 

(’andle-power 





ill iiiillioiis. 

ill millions. 

[uu' oont of popiilat ion. 

ill millions. 

IS87 



• 


only 7;‘5,lamps 



190;4 




:J0,000 homes oidy 




1910 





l.i).5 millions 



i9ia 




2.2 iiiillioii.s 

;>.() „ 


52.0 millions 

1911 





(4.99 

I-. 9 ;,, 


1919 




— 

1 1.2 



1921 




7.0 millions 

IS.J 



192.3 





21.7 

• :45.9 ’ , 

:i:41.I million.s 

192(4 




10.2 millions 

:i0.2 


51S.0 

19:41 




11.1 

;4r.i 

• 

7«2.:4 

UKia 




11.(4 

:4S.1 

51.9;, 

SIO.O 

19:41 





10.5 

59.0" 


19:45 



• 


12.5 

(41.0\, 
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Tokyo <i(lo|)1(‘(l ii Mioill systcMii for 

j>\vM use. Ill 1SS7, llu* Tokyo Klu<*lii<‘ (’o., uiulrr- 
took to <‘onimci'ci;ill\' s(*\<*nl.y five 

hiiMps nsiri^' a lioiiir-Mia<lu ”(*iin-atoi- installfil at tin* 
first ('OMiMUM*(*ial plant in Nihonhasti, Toky«i ami 
capitalize**! at ^ Ity llic end of 1ln‘rc 

wen* |] (‘lc<*tiic cnt*Tpriscs with a nominal 

capital of ‘J.oOO.OOO, power general ion hein^ 
ni(‘an1 only for liuhtin^ pnriM»s<‘s was from steam 
p»)wer alom*. 

Tin* first liyilro t*N*(‘t ri*- plant in da|>an was 
starteel in in einineetion with the Lake Itiwa 

Lanai works at Kyedo hy the Kyoto Munieipalit\ . 
In IS*).-). Kyoto Kleetrie Kail way (\). was starteal tor 
running e*h*etri(* railways. iJy ISOS, this was in- 
creased to 2,000 11.1*. hy the same miini(*i])alit.y. In 
IS!)S. tin* \ayoya Kh-etrie* l\‘ailway Lo. was start e<l 
for rnnnin**- e'leeti'ie railways. In ISOO, the first lon**:- 
elistance transmi.ssiem (*oneern was started hy the 
Koriyama Kenshi L»ose‘ki Kaislia ( Koriyama Silk 
Spinning' Lo., Ltd.) whiedi sneeee<le*l in transmif- 
tiny lf),f)00 volts ov<‘r a distance* ed* lo miles. At 
the emi *»f the* Sirm-da panese War (ISOti), the 
numher of e-ompanies incre'ased to 47. The nnmher 
of houses to which electric current was siitiplied in 
1S07 amoiinteel to 00,000 oid.y, 

Lefore the Kusso Japane*.sc War, electric 
])owe*r in Japan was (diie*lly j»eneratee| fremi 
st(*am- plaids thou”h the* water peiwer was alsei 
used on a small scale. .\s the* price of ceial lieya’n 
to rise* and the* e-onijiany’s predits *17*11, hyelree 
e*h*e*lric p<»we*r sedie-mes we*re* me»re* and more* taken 
Uj). Kvery war that Jajian lias fought is a land- 
mark in its industrial develeipment. In the year 
lOOO, the* tedal ele*ctrie* peiwcr installeel was 44,000 
kW. of which 01,000 was frenn ce>al ami 10,000 
kW. fremi v»ater. I>etw(*e*n the years 1!)04 to UlOH, 
nearly 120 new e'emipanies were* e*sfahIislM*d. The 
nnmhe*r (d‘ lights use-el in I90S was three times the 
nnmla r nse*l in 1000 and the power use*d fe»r elect I’ic 
imdors incr«asee| fourfedd in the nn'antinie. The 
capital ed' the e*ompanie*s fhiateel elui’in^^ tliat |)(*rie>d 
of five or six ye*ars fi|i'ur(*el at V. 227,042,000 in lOOK, 
which was the laiiiest sum invest <*(• in any sinj*:le 
imliistry in Japan at t’ at time. In 1907, tlu* Tokyei 
Kleetrie* Lijiht ( o., construcli'il a long elistance line 
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I'rom Katsuragawa ami a peiwer station of 22,7300 
II. 1\ (water veilnme 700 cii. fl. ami height eif 
waterfjiil Olo feet) at Kemiahiislii a distance of 
7)0 miles fremi Teikye), ami power was transmitteel 
at a pressure eif 7)0,000 volts. The el(*ctric light 
generateel by water jieiwer was supplied 00-10' , 
(•heai)er than steam i‘le(*trie*ily and on top of it was 
pe)inte*el eiut that, it was easy to make a ])re)fil 
20-27)’^/,.^ a ^ve*ar. This marke^el a new era for the 
Hydel .scheme*. 

rAoij*: No. 2 

LKNtiTll or 'I’llA NSMlSSlON luNKS 



(In 1 .000 

Kilometre 

s.) 


Low Voltage . 

1007 

S 

101 1 

t(> 

i92.S 

:n>2 

19d2 

;t7i 

High Voltage*. 

0 

09 

ion 

M2 

Special High 
Voltage 

2 

21- 

I2.S 

I as 

Totai. 

19 

laj) 

S!)() 

921 


A',/>. — 'I’he* 'iystein of hitfh h nsimi wires Itus s|irc!ul like ;i 
s|)ide*r’s wch in <'t*nlrnl Tin* liiglii*>l Noltsijne Irnnsmis 

sion ill .l.'ipati at Ok* |»ieseiit lime is 154.000 veils and Mir 
longest dislatK'e is |50 miles of Mie I njiua^liire llv. Klee. (’oy. 

Afte*!* 1904, the temporary lnve*stigation l>iire*au of 
llydro-IOIee*tric l'owe*r was e*stablisheel uneb‘r the* 
*lir(*el snpe*rvisie)n of the Ministe*r of Lommunica 
t ions and inve‘stigat ions regarding tin* available 
water power were made throughout the (*onntry 
The offici* was abolished on tlie occasion of the 
administrative* ri'adjust ment in 1912 but tin* work 
carried out up to that time is believed to have 
practically aseertaine*! the wat(‘r power resources 
W'orkable. Out of the Ibjfi places judged to admit 
of being utilized, at first Sf)!) wert* subji'cted to 
investigation. The horse power available was ascei*- 
taineil to la* 2,297),22J i*xclusive of projf*cts already 
under .sanction whicli represent e<l J,277),2()l Il.T. 
The exploration and inv(*stiga1ion I'ost the (lovern- 
menl Y. 700, OOf) (al)out 10 lakhs of rupe(*s) out of 
the original estimate of V. I7),U00,000 spread over 
live years. The office which was abolished in 191J 
was resusciab'i) in 19 IS to comiuct further re- 
.searches on the subject. Ify 1921, it was shown that 
m‘arly i.SdO.OOO I!. I*, or moi*e c<)uld lx* generated. 
As a result of the inve.stigation and encouragenM‘nt 
from the llureau, the liyilro-elect ric power ipiickly 
developed and, in 1912, had incrc'a.seil to 2JJ,000 kW. 
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F.LECTRIC POWER SUPPLY IN JAPAN 
( 1887 - 1938 ) 

whorens Iho thermal power amoimted to ‘224, oOO U\V. 
only. 

r»y 1912 production l),y water power had aln ady 
exceeded pi'odiK't ion hy thermal power. Steam and 
w; ter I'viwer *»cnerat ion;; wei'e maMa.yid imlepi ndmPlx 
and not as at present when steam power is employed 
hy larfi'c com])anies as seasonal and supplementary 
power. The (Jreat War ol' 1914-lS «»ave a new 
stimulus like other previous wars to the prodinlion 
of power and this not oidy increased private pi‘o- 
diK'tion J)Ut t]K‘ (Jovernment dire<*tly eiieoui'a^ul an 
expansion pi’o^ramme of private (-ompanies hy the 
exploitation and investi^ati«)n of othei* water ])ower 
resources. In this manner, the (h)V<‘rnment never 
lost an opportunity of ilireetly and indirect ly en 
eourauin^' jirivate capital to How into this industry. 

Tin' heaviest rainfall in Japan is in tin> months 
(»f Jniu' ami July and also in Septemln'r. The 
avera;.>'e rainfall is above the averat^M* annual normal 


rAHLK No. 

Ki.Kcnoe P<i\vkh (iKNF.»ATi<:n roa iNnesTioAU Ih kcosks 

in K.W. 


Year. 

Hy<ln)- Klcft i i<*. 'ricrmal. 

(In Kilo-watts) 

’r«ital. 

I9();i . 

i;i,00() 

H 1 ,000 

1 1,000 

l‘K)7 . 

;t8,<>22 

70,288 

11 1.010 

lUFJ . 

2;i;i,;i;m 

228, S() 1- 

102,20.{ 

itna . 

. 222.000 

2 7 7) .000 

7>07.nSt> 

ini7 . 

. 7)11,000 

;ioi<,i-7 1- 

877),.50;t 

in IS . 

. 7)07, 121 

a 8 (5, 8 1-2 

.ns.'t.oot: 

ini!) . 

710,020 

F22,:il 1 

1,155.2 15 

U)21 . 

. 015,000 

012,000 

1.7)27,000 

in‘>:t . 

. I,a07.700 

77)5.070 

2.002,787) 

F)2() . 

. 1,005,070 

1,250,011 

5.202,01 1 

M»;i() . 

. 2,708,000 

1,002,000 

1,500,000 

F>a2 . 

. :i, 100,000 

1,827.000 

1.055,000 

inai. . 

. :i,208,8ai 

2,22;m i;i 

7). 10 1,0 17 

. 

. ;iyl()7,007 

2,0;i8,572 

0,0 10,7)00 
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of the \vo'*ld. The averajic rainfall in Jat)an is 17(K) 
mm. a year whereas the avii-at^e rainfall of the world 
is S0()-90() mm. Uut Japan is unfortunate in one 
rc'spect, and that is liki' its eartln|uakes whi<*h liaxt* 
('aiisiMl her hut^ie dama^i*, tin* sudden out hursts of 
rainfall in the months of July are so violent that 
they wash off hriiljics, ti*ani and railway lines, 
xillaiics and cities. This yt'ar’s severe ainl unex- 
pected outhui'st of I'ain lias not oidy taken a heavy 
loll of life hut has cost Kobe ( ll/o^o lh*ef(*clurc ) 
alone V. lOtMMMMMM). The total loss in Kobe, 
Osaka, Tokyo, »*te.. has cost tin* Japanese (lox'ern- 
ment in July 19JS over r)r)().(M)(),0()l) yens. Tin* 
month of S(*ptt*mher is also note<l foi* its destrindive 
lyphtums. 'fin* typhoons of the year I!) J4 not only 
eaus(d ;i se\(*re loss to the powt*i‘ s1ati«uis in Ky»)to 
and Os.aka hut also totallx (hanji-ed tin* outhnik of 
the nature of the «*slahlishments for the production 
of electricity. The ret mit tyiihoon of Jlst .August 
l9oS has (‘aiiserl a tiamauc <tf 10 millions. 

Stri'ams fall off in u inter w lu'ii I'onsumption 
increases and rise hiyli in sumnn*!* when ('onsump- 
titm decreases. 1‘onds, reserv<>ii's and otln*r |U'ovi- 
sions art* math* for I’c^ulat ion of watt*r-i‘e.sources. 
( '•fin pfN'Hl nifh rtf In r loinit rit s, the cost of elettrical 
t*neroy in Japan is < ompai’at ivi*l,y hiyh h(*acausi* the 
earlit*r units (built up tt> 191 1 1 are desi^n(*t| ftir 
illuminating*- purposes without reo-aial to tin* cost of 
the unit of currt'iil To-<lay, Ihiims art* 

thano<‘tl so min'h that the eh*etro chemical 
industries arc supplying themseivt's with ehctrical 
tiierov (and st(*am alst»i both hy thermal power 
at low t'ost in spile t»f the hij^h priet* of coal. 

d’he iHstrihution of (*h*ttric power is primarily 
in the hainls of five* hi^- t'ompanics (‘ommonly known 
as the “ r»i^ Five (I) Tokyo Dtoiki, i ‘2 ) Ditlo 
Town*!*, (J) Tt»ln» Fower, (4) Nippon Fower ami 
(o) rji»awa F«)wt*r which havi* control t)vei‘ all tin* 
important water rt*st)nrces and the principal ptJW’er- 
eonsumiim* tlist riels. .\ larj»t* numht r t»f tin* smaller 
companies are conrn%‘ted direetly or iinlirectly with 
tin* ahovt* mentioni*tl combine, 'flit* pr«>{its of the 
“ F»i^- Fivt* ” hjivt* been ‘•ratlually increasinji; yt*ar 
hy year. Frofits repr(*sent above S !r ' of the paid- 
up capital. It slnudd he nott'tl that tpiite a numht*r 
t»f ctimpanits have nt)t th‘clart*tl any tlivideinl anti 
some have* worked at a h)ss for years toj't'fher. It 
slnudtl imt he sujiptised that every clecti'ic company 
in Ja))an has w'orkt*d at a pi'ofit. 
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ELECTRIC POWER SUPPLY IN JAPAN 
(1887-1938) 

TAIil.K No. t 

CoMl’ANir.S ('uASSn iKD »Y PKIlCKNTAliK Ol* 

TIIKIH DIVIDKNIIS 

(from \\)V2 to liVJO) 

No. of 


\’rHr. 

()\rr 

Ovi- 

I2S 

1 ()\<>i 

1 I'inliM' 

y/f 

No 

DiviiiciKls 

< 

I iO.'^S. 

V»iii|>ano‘s 

iiitu 

areouiit 

1912 

. 9 

32 

140 

13 

32 

12 

2«) 

1913 

7 

73 

172 

20 

45 

20 

338 

1914 

(l 

92 

m 

29 

48 

21 

394 

1915 

. 11 

lOfi 

197 

33 

00 

18 

423 

1916 

. H 

121 

219 

20 

65 

18 

436 

1917 

. 13 

118 

237 

9 

46 

20 

463 

1918 

. 40 

129 

228 

10 

50 

21 

478 

1919 

. 18 

130 

230 

9 

47 

26 

m 

1920 

. 49 

122 

232 

23 

62 

39 

327 

.\(‘cor(l 

moUK sum . 

liiij^ to the statislies 
.f V. 5,190,000,000 is 

for 1933, the eiior- 
Invested in eleetrieal 


fiitoi-prises iridiulinn' lifjhtiiiK* power, eleetrie rail- 
ways and allied industries. At the end of 1935, the 
paid-up capital of the “ JUj»‘ Five ” stood at 
V. 951,044,000 while fixed assets amounted to 
V. 1,547,952,000. 

The Toky») Li^htiim- (\>. heads the list of power 
firms with a paid-up capital of Y 429,564,000 and 
fixe<l assets valued at V 769,184,000. 

A reference to the table showinji; the jfrowth of 
eleetrie power would show that the demand foi* 
electric power iiureased alonj*’ with the economic 
expansion hut it also indicates the rate of incr(*ase 
varied very widely accordin^^ to business conditions. 
During: the period from the (Ireat War to 1928, the 
economic conditions in .Japan were comparatively 
stabilized and this was clearly reflectid in tlu' 
amount of electric ])ower consumed, tin* annual 
percentajic increase ran»inj»' from 10 to 2()"/„. 

However, the pcrcentafie increase fell drastical 
ly followiiii; the temporary return to o-old standard 
which broujiht a deflationary inlluence to bear on 
finances and dcprcsK(‘d business in general. Pow<‘r 
consumption showed an increase of 15.3% in 1929 
but rejfistered a trifiinj^: j»ain of only 1.4% in 1930, 
when the ‘•old embargo was lifted. It was that 
year also in which all the (‘lectric, j>ower companies 
faced the probl(*m of heavy surplus of }»eneratirm' 
capacity and ri'sorted to rt‘ckless competition. As 
a consecpience. in yPo'% nctr Icffislation of vontrol 


TABLK No. 5 

HkVKNCK, KaCKNOITI KK. and PkOFIT.S ok Kj.KCTHK l.NDCSTHY 
(1887 to urn) 



I'a'al-iip-i'apital 

Floveiim* 

Kxpen<litii re 

Profit 

Rale of profit 

Diviih-nd 

Year. 

( in million 

(in million 

(in million 

(in million 

per eenl paid up 

of rat<‘ 


^'ens). 

Yens). 

Yens). 

Yens). 

eapital. 

per cent. 

1887 

. (only 200,000) 

Heg:i lining 





1892 

2.5 

Nominal value 





1908 

• 

22.0 

12.0 

10.0 

9.2 

7.5 

1922 


489.0 

251.0 

188.0 

12.5 

7.0 

192() 

2,454 • 



280.0 

11.0 


1930 

8,181 

897.0 

041.0 

250.0 

8.0 

7.2 

19;3;3 

8,494 

921.0 

738.0 

188.0 

5.2 

8.2 

1985 

4,125 



22(1.0 

5.5 


Out 

uf tlu* total iii'-oine of.Y. 921,00.000, 

m ineome of Y. 

277 million was < 

ileriveU from the 

supply of eurrent iiuide 


for eleetrie lights only. 


.308 
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ELECTRIC POWER SUPPLY IN JAPAN 
( 1887 - 1938 ) 


'I'AIU.K No. (i 

OK PoWK.R CiKNKHATKI) AT ( iF.N KH ATI \ i; Pi, ANTS 


(in KOOO kWn units) 


Year. 

.Maxiiiiimi averaj^e. 

.\nuiial perfcuiai^e 



iiii'rrasi*. 

1 ‘»2;i 

1,1.52 

21.2 


1 ,897 

21.1 

19*25 

1,580 

18.1 

192(! 

• 

1 ,882 

15.9 

1927 

2,090 

14.1 

1928 

2,3 tl- 

12.1 

1 929 

2,.513 

7.2 

1 9;u) 

2, .''Oil 

1.9* 

1981 

2,78.5 

0.8 

1982 

8,073 

I2.lt 

1!)88 

8,82 !• 

8.1 

1981< 

8,(U9 

9.8 


Oold emlmryo was lifti'd. 



1 J^Uspeusinu uf lh<* j;old staudanl. 


■|'AHI,I’, No, 7 



'I’hFNOS in PcMVKIl (’ONSI’M 1‘TION 


(ill 1,000 k\V units) 


^'»•a r. 

(Vuisumplinu. 

.\iiiiua] puna'll 1 a 



iuurea.si*. 

1921- 

0,. 572,280 

.82.1 

192,5 

7,708,113 

18.1 

1920 

9,320,390 

20. 1 

1927 

1 0,599, . 501- 

18.4 

1928 

ll,9It,0Hi 

12.1. 

1929 

13,739,3.50 

1 5.8 

1930 

18,980,188 

1.4* 

1931 

14,144,930 

1 .5* 

1932 

15,051,210 

lO.Ot 

1933 

17,l-03,.520 

11.3 

1934 

19,078,032 

9.0 


^.liipau’s ivUirn to flu* Imsis, ainl tlic ihmiIo ororioiiiir 
•iisfrpss of tht* nation. In 1931, there was an avemjfe .Mirpltis 
'•f 620,000 kw. 


Ke- imposition of the j^ohl export (‘inbur^fo. 


under a compcteyif minister was arganized tnj the 
(iorert nmet and the faraiafimi of tin Ehetriv 
Pow< r Assueiafion hif the Hig Fin uudn' (lonrn- 
meat sv p( rvision sfahitizni all inftrnal unnpt lilitin. 
These e<»tMliti(ms iiinlerweiil a complete ehaiij’c after 
the second snspeiision of the ^old stamlard and with 
the general husiness revival due to the depreciation 
of the Yen, power consumption increased sulistan- 
tially. 

TAMLK No. S 


P«)’.3 KU 

(’o.XSr.M PTION Koa* I.IJ.IITIM, AM) 

1*0 WE a 


(in 

1,000 k\V 

units ) 



191 1 

1928 

1930 

1982* 

IJiChlina; . 

159 

797 

8SS 

979 





( ) 

Power 

. 823 

2,:)IS 

8,5.83 

3,812 

( 8()‘': ) 


182 

3,7 to 

l-,t21 

l.,791* 


la 19J2, only 80, (XX) ku.s. (».(. 2* 'r » ‘>f the eh*rlrieily were 
lor •Vj'iienliarMl purposes. 

la 1933, mily 1000 k\V. 

Total eoKsuaiptioa, 5,(XX),000 k\V. of whieh Hy«lro ele<'tne 
was 62.0V/ ainl oils ami eoal was The amount of eoa' 

ase<l for the }^i-aeralioa of eleetric'ity was ahoiil 5Vf of the 
i|oim‘stie output of (’oal in .lapaa. 

• In niTt, th(* totid consumption amount(‘d to 
1H,()(,(),()0(),()()1), kWtI. of which 4,()()() million 
kAVH. were used for li^htinti jiurposes and 11,700 
millioti kWll. were used ft>r industrial use. 
Duriim: the yetir there were SIS ent<‘r)M'ises jiroduc- 
ini»: i)o\ver in 71 lo different tihints. Amon«»st these 
were 114 municipalities in urban and rurtil ilistriets 
l>rodn(Mn>:r |)oW(>r and manai.!:ini> .‘Uid i'unnin<> theii' 
own tramwa>s. The tot;il income was \ . t)*JI millions, 
of which V. 277 millions were obtained from supjtly 
of electricity for. domestic i>urposes t liuhtin*'). 
The total installed power .■imonnted to roughly b 
million kW. of whif'h 02;', i.n, 2.1 million kW. 
were landed by wjitei’ power and 2S'/;^, 1.0 

million kW. was ycin rated by steam iiower. The 
total investim‘n1 was ;ibout 4,()()0 million yens jitkI 
the workin }4 statV {imoiinteil to 170,000 souls. In 
1922, flajitin occu])it‘d tin* third place in the worbl .n 
respect of production, beiim oidy next to the V. S. A. 
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ELECTRIC POWER SUPPLY IN JAPAN 

(1887-1938) 

(854,000 niillinn kWM) jiinl (Junnnny (25,500 
kWH.). In tin* volniMc (»!' oU'ctricity proihu'iMl 
hy wall*!* i)o\v(‘r, Japan is Jinly snri>assiMl hy Iho 
U. S. A., (’aiwnla ami Maly. IVtwccn 1912 ami 19o4. 
tlu* <l<*vcl(»pmcnt was sn rcmarkahU' that Ihc uk<‘ 
m" Inilhs Innl im*rra.sr«| seven I'oM, the ele<‘1rie rail- 
way mileay liaJ V'nne up seven -I'nhl, the prodiietion 
of elect rieity liad la-aehed S.5 times as much and 
the capital invested had j'isen to 12 !iim‘s as much. 

TAMId'. Nn. !) 

Craiti NT <n TCI t or 'riiK Lkadim. ('orNTiiiKs 

or TIIK W'OIIM) 

in million Kilo watts 


Coimlrv. 

liCJU 

i9a;i 

.lapnn 


18,100 

r.s. A. . 

.OO.OSl- 

82, a 7!) 

(fcrmaiiy 

!().;]!) I 

1 l<,0.“>v') 

Kiigland . 

lo.toi 

18,880 

Fran«‘e 

1 i<.;n9 

1 4,905 

Maly 

9,815 

11,181 

Canada 

I7,9d:i 

I7,aa9 

Switi/erland 

a, 509 

a,880 

Melgiuin . 

1 ,708 

1 ,80 1 

Flolland . 

1 ,00 t 

2,08a 


TAHI.K No. 10 

('nniM.NT OI’TITT HY (’OI NTHIKS 

(in milliards of kWH.) 

Coimlry. 

I!)a 2 

i.oaa 

Japan 

12.50 

I(i.90 

1’. S. A. . 

.99.04 

loa.oa 

fh'nnany 

2a. Mi 

25..50 

llrilain 

18.71 

20 ..ao 

Canada 

lo.SCi 

1 7.55 

France 

ia.70 

1 I..85 

iMissia (C.S.S.H.) la.ao , 

1 5.80 

Maly 

1 0 . 2 a 

1 1 .2‘.‘ 

Norway 

9. 1 5 


Switzerland 

1-.79 

1.9a 

.Sweden 

kJK) 

5.a5 

Mclgium . 

l-.ll 

4.20 


The ptr capita consumption of electricity has 
been as follows: — 

172 kWH. in 1927. 

208 kWH. in Um. 

:no kWH. in 19:U. 

In Kiij’land, at the same period the per capita 
consumption was saiil to he tiOO kWH. (all j>ro- 
duced hy thermal power) and in Norway, it was 
said to he 1700 kWII. 

Rates charged for Electricity Supplied 
for various purposes 

Many of tlie municipalities in >Japati have* 
a<Iot)ted a special type of street lij»htinji- which 
de.serves to he studied. The front lij»ht on the 
main door outsiile evc'ry house in several villajjii's 
and citic's is (Mnin(‘cte<l hy a special wire line and 
the main connection of this line in not connected 
with any imdrc* hut is directly under tin* manage- 
ment of till' muniei)>ality. The lam]) (IS C.P.) is 
switched on and off from snn.set to suni'is(> and a 
charjic of about 50 S(‘n (Six annas and a half in 
Indian money) is made monthly and is to he paid 
hy the ownm* of tlu* house. The hulhs are also 
coloured to indicate the profession of the owner, 
e.f/.. a red hull) in the case of doctors, nursi‘s etc. 
This sy.steii saves an immense amount for the 
municipality in sti‘e(‘t liyhtiim-, hesi«les heiim a 
source (d’ r(‘;'nlar income. 

Cost of the Unit 

Kor House lam]>s — ( \i\ (M\) p(*r hull) per house 
Sen 50-()0 per montli. 

In certain factories, for the lahourei*s durin}^ 
the nii»ht, in the dormitories only Sen. 15 are 
ehar^etl p<*.‘ hull) (about two annas) ])er month. 

For factory use ‘tenerally, the price ran}»es p(‘r 
unit, lad ween Sen 2 to Sen 0 jier unit (one pice to 
three ])ice). 

For very larjie cleetro-chemical industries the 
j)rice ranj»es, for la^‘f*e scale consumption, between 
(l.() Sen to 1.5 Sen per unit (A pice to -jpicc*). 

There are special lines for supply of current 
ill small houses where only a few lamps are recpiir- 
ed and they are charged per bulb per month. 
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ELECTRIC POWER SUPPIT IN JAPAN 
( 1887 - 1938 ) 

Tlu* supply is cul niV aulomfil i(‘;ill,y t‘arly 
in tlu* nioniiiiLi- and is rtsumi'd in llu- ovniin^. 

la) Cliarjies in llaiislnn Dislriid iKohi*) jttr 
tamp })< r inoufh air as foilows: 

10 Walts or I) (^iiullr power oo Simi. 

( Uoimhly 1 pice* liSe'iil.at present. 

20 Wattsor 10 ('ainlli* pe»w<‘r . . (id Sen. 

dO Watts or 24 „ 7d Sen. 

(nine* annas). 

40Wattse>rd2 „ !H) Sin. 

((*le*ve‘n aniiasi. 

{()) (diar.‘«e*s in ()saka /ur lunij) jh r immlh are* 
as rolleews:- 

S ( ’andle* powe'i* . . 4(i Se*n. 

Hi „ do Sen. 

27) ,, ,, 07 Se*n. 

40 „ OO Sen. 

do „ „ .. l.Od Sen. 

(I loose*!! As Id). 

SO ,, ,, l.dd Sen. 

100 ( 'anelle* pnwel* .. 1.7d Se*!!. 

IdO „ „ .. 2.4d Se*n. 

200 .. d.ld Sen. 

Ke)!* such hniise* liyliliii'i. !i() e*lia!'»e' is !nae|e‘ lo!* 
the* niete*!* as none a!’c i*e'(p!ii’e‘d. ddie voltage nsesl 
Tor Inline lij hts is 100 A.(\ in Osaka and 110 A.O. 
in llansliin ( Kohe ai'e'a ). 

hi elistant Jireas, Toi' Imiiie* use*, the* price* ol 
the* euri'e*nt }>en*s up to II Se'ii per kW. ed‘ e*nrrenl 
consunn*d. 

A rolhifjf of 22i) .1.0. is ronsidi n d da)i(p rous^ 
e*sp(*e4ally wlie*n the at niosplie*re* is hiniiiel ami is 
thererenr iitlize*d einly t'oi* pom r Htus. Tlu Alhr 
nntihp Cvrnid KM) tei 110 veiltayr has l)(^e*ii adopt- 
e*d eleliberately feu* demu'stie use* in oreler to aveiiel 
aeeielents. It is feiund sale and suitable* I’nr lijrht- 
int»’ anel either donie'stic purjioses. 

Kl(*ctrie* ])e)we‘]‘ sup]>lie*e| by the elee'tric pow<*i‘ 
stations of the State Ihiilwjiys feir the ye*a!- Ifldd d4 
amounteel tei 109,197.271 4^WH. bir which 

V. l.d(K),22d were spent. The jiet expenses per 
kWH. were a little nieire than O.J) Sen i 0.009) 
?.e., in Lnelian ino!u*y ,] a piee eii' one* eijihlh ol* an 
aiina. 


TAHl.K .Vo. 11 

Ki.kctioc Railways \mi rK\MW\\s in .) m*an 
Klh(Tiih Ram, wavs: 

190d ..... 70 miles 

101 a !)00 

lOa 1 .... over. 

Ki.Ke Tine' 'ruAMW ays: 

19.‘JI- .... over l.OOO miles 

Total Power Capacity 

Tile total hyd!*o-e‘]e*clric powe*i* ?•(*.se*rv^*s in 

Japan amount to I l.d million If.lV (.Normal fleiw) 
of which only d.4 miHioii 11.1*. are* al!'e*aely harne*ss- 
e*d. 'Fhis make*s an avera^i* of 99 H.l*. to the Sep 
mile* as aj»:rm.st only 20 11.1*. in tin* rnite*il States. 

'i'he* teital iiisl.allcd pi;int (‘apacity of Japan is 

at pre'se lit in I In* ratio of IJ of watcr-powci* to 4 

of fne*l. In prae*tice*, ne*ai*ly 90 , ed’ tin* tediii 

cu’*re‘nt output ie be'lii**’ i*e*ni*i‘ale*d by wate*r peiwe*!'. 
harjie* scjde e*nte‘rprise*s, such as pajie*!', caustic soda, 
etc., «ene‘i*ally i)pe*ra1e‘ the*ii* own auxiliary the*rmal 
stations e*quippe<l on an e*xte*nsi\e* scale*. 

In the* (i(*ld ed‘ hydro-ele‘ct rienty, the*n* still 
remains a a<>uel deal of U!ideve*lope‘d walei' powe*r 
which w ill be e*xploiteeI j»i‘aeluall,y. Ihit, em I he 
other haiiel, tin* ste*am tui-bine* which has b(*e‘n 
uieatly im]>roved in Knrope* sine-e* the We»rld Wai* 
is playing, an important reile* in ••eneratiniJr elee*trie* 
peiwer, ste*am-])ri*ssure*, forme*rly in the* nei“:hbe)ur- 
hoeiel ed* 120 pounds has ^i‘a<lually been raise‘<l ami 
has rce'e*ntly re'aehe'ei 1200 pounds. Kle*e'l I’ie ity e*an 
thus be ^e*ne*rate*d tei elay meii'e* i‘e*eine)mie‘ally at a 
ste‘am plant than in a llyele*! plant. .\ pape*i‘ 
mill, fell* example*, which ne*ce|s e*le*ctrie* peiwe*!* 
fell* making paper pul]) has te> use* .ste*am 
feir elryin?» p.‘i|)e*r. If elect rie*ity is j'e*!ie*ral(‘<l 
at a leiw e'eist by hiffh pi*e*.ssure* ste*am. the 
ste*am left eivei’ e-an be useel advanlaj^e'ously at le)W(*r 
pre's.sure feu- elryinjr ])ape*r. Ihdh ste*am anel eleedri- 
city are alsei re*epiii’ee| at jilants where el.ye stuffs a!iel 
cheniie*al fert ir!/.e*rs are* maele. The same* is true 
for the manufaedure eif seiela carbeinate* by the 
Amnieinia Sedvay I’reicess. The Teiyei Seida Kojryo, 
K.K. eif Japan which manufaedures beith soela 


Vol. IV No. 4 
OCVOBBR 1988 


111 



ELECTRIC POWER SUPPLY IN JAPAN 
( 1887 - 1938 ) 

ami caustii' soda claims that the cost ot‘ 
the elect rieil.v wliich it produce's in its own 
])owcr ;?encra1in»: plant is e»nc of the' lowest in »lapan. 
Electricity can to day la* ‘icnci-atcd at a low cost 
even wlu'ii ceial is hiiili in |)ri(c. As it becomes 
nrc(‘ssary to j*’o de‘( |)cr into the* mountains for water- 
power, the construction of liydro-clccti*ic plants he*- 
(*onu‘ more costly than In'Tore. Water-power at 
one time, usi'd to he clu'ap and a coal-hurniii^ plant 
was only an auxiliary. iiiit comlitions have 
chang'd, and to-day clc<*tricity is «:(‘neratcd at some* 
places hy <‘(*al at much h'ss cost than water power. 

In Jiiptin, instcael of throwing awjiy sur])lus 
jM»w<‘r available in liydro c'lcctric s('ln‘mcs in tht*. rainy 
season when tin* su])i)ly of ])owcr is the maximum 
available, it is customary to use this power 
for chemical industries which <lo not have 
to de'pend upon steady power. The latest practice 
is to oj)crate a water power plant at the full capacity 
when there is abundant su])ply of water and to have 
a steam plant as an auxiliary to operate in tin* low 
water season. This is one of the r(*asons why 
electri(*al enti'fprises have recently increased and 
hav<* become pnditable in Japan. 

liejiardinji: small imiustries ami their success, 
the abumlance of chea)) electric jmwer las also 
(Inap <*oal yas) enables small enter])ris(*s to obtain 
an ad(‘(juate supply of motive power at low rates. 
Even lar*»e factories which formerly depended on 
steam power and later utili/.ed the method of j^roui) 
drive by means of elect ro-mot(U's have recently 
a<lopted indivi«lual drive extensively. 

The electrii* industry in Japan was orij^inally 
])lanm*d only for rmlitiii*^- purposes irrespective of 
the cost of prodmUiou |)er unit. Its use was then 
extended to electric tramways many of which were 
taken up by municipalities like those of Kyoto and 
Nat»oya. The munici])alities also <ook the control of 
street -lij>:htina in their own hands and did not leave 
it to forei»u private companies to exploit the ready- 
nunle market. Power develo])inent for industries 
soon followed and the wars wa^ed by Japan j^ave an 
impetus and opportunity to expand the industries 
which were beiu}*’ systematically subsidized and 
fostered by the stale. The recent munition and 
electro-chemical imiustries, involving? the production 


TABLE No. 12 

Watkh Powkh or the; Woiu.i) iiy Locnthiks in 


(ill 1,000 H.l*. units) 



'rotal jioleiilial juiwer ihirinj; 



low waler .season. Developed. 

.lapaii Proper . 

1). 100 

1>,100 

r.s.A. . 

as.ooo 

1 i.,ssr> 

('aiiada 

IS. 000 

0,125 

Italy 

.‘l.SOO 



(.'),S.'57 (hirinji^ hijj;h water 



.s(‘aNon ) 

LStO 

Eraru'c 

.l.UH) 

2, .*100 

(icrmany . 

2,000 (highest d(*\'elop- 



ed powi r ) 

2.000 

Norway 

P.oOOO 

1 .‘)00 

Sweden 

0,000 

1 075 

Spain 

t,000 

1 .000 

.Viislria 

l,()()0 

700 

Brazil 

15,100 

01-0 

r.s.s.R. . 

1(1,12.5 

100 

.Me.xieo 

0,000 

Id) !• 

England . 

sr>() 

1-00 

Others 

a 1 1 ,.'ior> 

2,5 1-5 

'foTAI. 

t to, 000 

to, 1-00 


of aluminium, ammonium sidphate, alkalies, iron 
and steel, etc. have yivcii an enormous imp(*tus to 
the JaiiancM* trade, and with the d(‘pr<*ciati‘d yen 
which is worth half its ])re war value in fort'if^ii 
currencies, Ja.] -in hopes to turn her divirivnl r<- 
somres (with Jajianese raw materials who.se prices 
have jrone up only slightly) into Ihv farm o/ jhnshvd 
mtarhandisc, and have a wide market abroad. 

The typhoons ami Hoods of September 19J4 
cau.sed a heavy loss to the industriali.sts of Kyoto 
and O.snka. The heat pow'er stations located within 
a small and limited area, were one ami all ])ut out 
of action by the Hoods. None of these stations was 
in a position to operate for days together in ])lace 
of the water-pow'er stations which had been badly 
damaged. The present trend is to in.stall Diesels 
witliin individual workshops to become self- 
.siipporting. 


Slf 
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TABI.K No. 13 

PflU KH (’ONSl'M I'TION Ol' InDTSTHIKS 
(ill kilowatts) 



hiduHtries 

1931 

1934 

1935 

1. 

(’hcinicals . 


77:3,000 

S‘25,000 

2. 

Textiles 

olO.lSS 

.55*2,000 

571- .000 

:i. 

.Mining 

;3()t),278 

.‘302,000 

aaa.ooo 

L 

Pootl-stiirt'.s . 

•291, ‘217 

.*31 1,000 

:3‘20,000 

5. 

.Metal Products . 

•258,718 

501,000 

070.000 

(). 

Ccraniic Prodia ts 

170. 1-78 

•2 1 1 ,000 

2 12,000 

7. 

Knginceriiig 

1 1-7,11 H 

•20:3 ,000 

•229,000 

S. 

Lmiihcr and M'oo.l 





Products 

1:35,1-97 

1 15,000 

1.5 1,000 

n. 

Printing, Book- 
binding and 
Agricullun* 




10. 

Others 

7.‘;r),()()9 

(170,000 

i 

177,000 




ini' 1,000 

01-5,000 


Total 

:3,255,7;35 

;3,8 18,000 

LI 78,000 


Laws Relating to State Management ot 
Electric Power Industry 

liOgisliition on tin* eleetrie ])o\v<‘r in(liislr.y has 
its basis from the viewpoint of national iletenee ami 
as motive power for imliistry in General. A 
previous (lovernment <lnifte<l a bill to enl'orer 
striet offieial eontrol of the generation and trans- 
mission eijuipment whieh woiihl have re<]noed the 
existing private eompanies to mere distriliuting 
agencies as their principal ]>lants v\<‘re to be com- 
pulsorily taken over by a (Joverriment com])any. 
The ])lan was perhaps too drastic to be passed 
through the Diet without serious amendments. 


The mitional emergency has again indmetl the 
present (Jovernment to come forward with a bill 
on the same problem. In view of the eomplieatcd 
and controversial character of the snb.ji-el, a special 
committee was first formed to piapart* the material 
for drawing up tin* bill. The ultimate plan was 
based on the majority o])inion of the above com 
mitlee. its idiaraeteristie being the exclusion of the 
already <leveloped water power from com|)ulsory 
investment, vviiich a<‘cording “ to the previous 
Tamm ti plan was incimled together with steam 
power and transmission systems. The fundamental 
idea of the bill was explained by the .Minister as 
follows: Hecau.se of the basic natun* of the in- 

dustr^v and its monopolistic charm ter, exploitation 
of «‘lectric ])ower r(‘sources should not be left to 
<l(‘cisions liased on mere profit-making or private 
economy 

In the l)i(‘t, tin* bill was subjecti'd to ])oignant 
«*rili<*ism. <loubls being ex]»re.ssed «*oncerning the 
efficacy of gtoernmenl-managed c'omi»any and the 
<MHistilutionality of compulsory investment. Diffi- 
culties were also emMmutered in the valuation and 
compensation probh'm of investments by private 
<‘ompani(*s and how to dispose* (d‘ bonds issu(*d in 
foreign curre'iicies. The* bill was, hoW(‘ver, finally 
passed with amendments agreeil upon by j<»int 
conference of both Houses of Harlianu‘nt. 

Legislation comprises the following four Laws: 

(1) Hleciric Power (‘ontrol Law. 

(2) Japan Klectric (lenci’atiou and Trans- 

mission Company Law. 

(2) L'e'benture Disjaisal laiw in Conneeliou 
witli State Management ed‘ Klectricity. 

(4) .Amendment to Kleidric Power Kilter- 
prise Law. 

Electric Power Control Law 

1’he fnndann‘ntal objectives of tlie national 
electric power policy is r(‘vealed at tin* commence- 
ment of this law: “ The (Jovermm'Ut is authorized 
lo manage tin* generation ; ml transmi.ssioii of 
electric ])ower. in ordc'r to lower the cost of 
electricity, ensure an adequate supply of ])ower and 
to promote a wider range of its u.s<‘ (Art. 1) 
The practical management of the ])lant.s, however, 
is conferred upon the Japan Klectric (icneration 
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iiiid Trjmsiiiissinti coinpaiiy (Ai-1. 2). A 
calliMl “ KUm‘ 1 y Uiircau ” will In* iu‘vvl^v 
ustaMislu'd In su jx'fvisi* lli<‘ nrw miiifainy, an 1 
uikIci* lliis Inii’i'aii. pracMir-al plans t‘oi‘ lliu (ivclinn 
of plants will he drciilrtl (Art. ‘Ii. An advisory 
cuunril will hr 4'slahlislird li» assist tlir aln)vr hurian 
in dts'ldiiij^ pow’rr rates and ntlirr important 
prohltmis (Art. 5). 

Japan Electric Power (ieneration and Transmission 
Company Law 

T!ir flapaii Klrrtrit* Powri* ^leiirration ami 
Transmission ('ompany will he estaolislied to take 
over all major new water and steam power ecpiip 
iinml and all the main transmission systems. As a 
jreneral principle, however, exist inti water-pi»wer 
(‘(liiipim'iit will he left as at present, hnt tin* power 
tteiKMVited will he eonvey(*d tlironjrh the trans- 
mission system controlled hy tin* m‘W company. 

As re; 4 ai'<ls the valuation ol* the plants taken 
over, half of the total value of eonstnietion <'Osts 
and profit will he eonsid(*r(d as share of the jirivate 
(‘om])ani(*s. ( \mstrnetion <‘ost is defined as the eo.st 

actually paid out for eonstnietion, re<luee<l hy the 
amount for depreciation. The profit value will he 
<leeided in eonsi<lei‘ation of the averaj»e profit rate 
for the past ten years (Art. 9). The emit ri hut iin.*- 
eompanies will he paid in shares of the new 
power ((Miipany (Art. II). In ease a e«nit rihnt in»: 
company cannot continue husiness whth the ])lant 
h‘ft in its po.sses.sion, it may reipiesi (he m*w company 
to acipiire the whole plant ontriylit (Art. 14.). 

The contrihutin'*- companies may request the 
new com])any to exchange the shares ^iven to them 
into ('ash or e(mipany lionds at fan* value (Art. ir)). 

The management of the ne\v ])ower company 
will he exercised hy a President, V'i('e-!*r(‘si(lent, 
fiv(* diri'ctors, and tliree auditors (Art. IS). Tin* 
Pr(*sid(‘nt and the \’ic(‘ I’resident will •he appointed 


hy the (Government amonjr 10 candidates elected hy 
the neneral meetinj*- <Art. 20). Kx-oflticials who 
have h(*en supervising- the company cannot hecome 
dircidors for five years after their resignation from 
(Jovernment service (Art. 22). 

The new ('ompany will he jn-evileycd to increase 
its eai)ital even before callin'*- up tin* nn-|)aid capital, 
to the extent of three times its paid-up ca])ital. 
The (Governiiu'iit j*narantees a minimum dividend 
of 4", for ten years after the estahlishment of the 
(•oni])any (Art. .42). 

Debenture Disposal Law in Connection with 
State Management of Electricity 

With the eiiforet'iiK'nt of the ahov(‘-menl ioned 
laws, a dirticult prohlem may arise as r(‘»ards tin* 
dehentnres of private ('(mipanies issiu'd on the 
security of thidr assc'ts. This is espei'ially true in 
coniux'tion witli funded forci^in horrowinjis. The 
law a4'c<irdin‘»ly re^iulates tliat (*(piipmi‘nt on the 
.security of which honds are issued, will remain 
unaiTt'cted. e\(‘n after the ((piipment is liande*! over 
to the new company (Art. 1). To protect tin* hond. 
holdirs’ interests, tlx' m‘w company shall jiuarc.ntee 
both tin* priii(‘i)»al and int(‘ri*st, in ease ohiiuations 
an* not met hy the cont rihiit in,i»- (*ompanies (Art. )>). 
In cas<* ail or a larj*(*r part of tin* mort.i*a.i*»'(l (‘cpiip 
ment is taken over hy the new company, tin* (ioV(‘rn 
meld is authoi‘is(‘d to transfer the burden of the 
debt to tin* new company (Art. 4). In such case, 
tin* company will reject r<*pa,yment hefon* maturity 
(Art. 7), whilst the (lovernment will «iuarant(*e 
both the principal and intere.st (Art. S). 

Amendment Electric Power Enterprise Law 

( Jov('i'nnn*nt conti'ol will also In* stren‘.»th(*ned 
as rei*ards the retail .serviei* of electricity. Oovern- 
ment .sup(‘rvision over tin* disposal of profits, 
depreciation and extension of service area is added 
to the original law (Art. 22,). Tin* (Government is 
authoriz(*d to order private companies to tak(* ovet* 
or to exchange c(*rtain ar(*as to [lermil lowi*r charges 
(Art. 24, 2h). 
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Bioluminescence 


Baidyaiiutli Ghosh 

I ir|i.ii 1 1111^11 III A|i|ilif-I ( '111 mi -I i x . I ili-nti.i riii\iT-ii \ . 

Uy ‘ ’ is mc;int tlir pi-niliuMion 

of by livin;*- ort'aiiisiiis, ul! wITk-Ii tin* lin*- 

llios ar(‘ tin.* Wfll-Uiiown (‘xainplfs. Tlio prniluc- 
lioii ()]■ by llioso orj^anisiiis atlrarltMl 

tli(‘ altcMiliori oT p(Mt))lo Tor a loii^' tiiiK'. Il was also 
Uriowii lo Ihc.jii that moist ma* is a maTssary <*ornli- 
lioii Tor the lumiiu'SciMicc bean**- visible. 'rhou'»li 
this subject of animal luminos^'cnee allraettMl the 
attention of ehemists like Kobcu't lioyle in the 
seventeenth eetitury, nothinj»: eouhl bt‘ ebairly 
state<l about the nieehaJiism of tfie pnaluetion of 
li“ht until ISHf) when Dubois suiij^ested tiu‘ cause 
to be the enzyinie oxiilation whi('h is oeiMirrin**- 
within the cells of these animals. In recent years 
llav(‘ry, Kumla ami others made a systeiiiat i<‘ study 
«»f th(‘ subject. Thus to-day it is known tlmt this 
lioht pnaluetion is a pcxMiliar phenomenon of 
enzymic oxidation in pr(‘S(MnM‘ of a spi'cial substrate 
within tin* eell. 

rile ])henomenon of lumineseeiiee has been 
observ<‘(l amono' tire Hies, ^low-worms, eruslaeea, 
mollusea, and amiuio' 10 diffiMaait oi'dm's of animals 
as well as of numerous bacteria ami fun^i. Thus 
the phos[)horesenee of the sea, the ^hoslly appear 
ama* <»f rott<‘n tre(* slumps ami the j;low of meat 
and fish in the dark are all due to one or another 
bioliimineseent organisms undei'^oin^ oxidation. 

Tlie luminous material is almost universally 
manufaeturecl by the living cells as yi-anules uirn-h 
undei-o(> oxidati<ui within the cell. H’here are two 
different kinds of this oxidation (a) int ra eellidar 
lumiuescM'uee, as is the ease with tire llies. (/>) 
extra-eellular lumineseeiiee. ij,, where luminous 
slimes ov seeretions aia* <‘xtrml<Ml. (diietly aim»n.L;- 
astroeod, erustaeea, etc. 

Whatever may the process of oxidation the 
actual mode of lij^ht production is due, as has 
already been state<l, to enzymic oxidation. Thus, 
insi<le the cell there are both the enzyme and the 
subslrat(‘, in tin* form of or-niules; both are distinii- 


}iuishable under the miei'oseope, on(‘ lari»e and 
y»‘llow' and the other small and colourless. The 
enzyme is known as luciferase and the substrate as 
luciferin. The enz.ymes, lucifei'ases, of ditl'ereiit 
species <»f animals are different and different shades 
of lumineset* are pi-odmM*il wtuMi they act on luci- 
ferin of closely allied forms. \o li^ht-produetion 
is ])ossiblt‘ if luciferin of diffmamt species are 

US(‘d. 

liUcifeiase and lucifi-i-in <‘an be prepared from 
liviin^: animals but the dried orjianisms sei've as a 
better source. Dryiim the organisms quickly in a 
vacuum desiecatoi* o\er calcium chloride is best, as 
the ilritMi matei-ial retains its activity for lo years 
producing lij^ht whenever moistened. Thus the 
dried material iMUilains both Imiferase and 
Imiferin in an unharmed condition and the 
phenomenon of luminescence is not a ‘ vital * pro- 
cess in the '‘Mme stmse as nervi' eoruluction oi* mnselo 
contraction. 

h’lom the drii'd material lucifei*ase can be 
sV])aiated by simpb* cohl water extraction, since 
contact with water and oxygen of tlu* atmosphevt* 
•brings about complete oxi«lation <d' the substrate 
luciferin. H’he j)i’o«*ess of oxiilation may be hasteii- 
e«l either by aeratimi or by ad«lin^ substances of the 
lypi* chloi'oform. Tin' substrati' luciferin is like- 
wise pri jiared by the destruilion of the enz^yme. 
Simple hot water treatment is <|uite sufticient to 
destroy the enzymic aitivity without allowing' time 
to oxidize luciferin. 

Luciferase is mm dialysable. and destroyed by 
trypsin. It is insoluble in alcohol and in all fat 
solvents. Tin* enzyme can be |)recipitated by 
])rotein jU'ccipitatin}; reagents like phos])hot iinjist ie 
acid, etc. ohi'mieally, lueifei'ase behaves as an 
albumin, but its chemical nature is yet unknown. 
Luciferin behavi's like pi'otein and I'emains stable 
in absence of oxyi^en. 
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BIOLUMINESCENCE 

The inccliaiiisiii ot* luiiiiiicst'ciice has been the 
siibjeel of iiiiicli diseiission, siiiee oxygen, ratlier 
than moisture, is a neeessary aecoiiipanimeiit of the 
(Mizymie oxidation. Oxidizing- a^ients like jiotassium 
ferri-eya!ii<l<* in abseiiee of oxygen failed to proiliiee 
llimineseeiiee. Thm'efore, liieiferin, lueiferase ainl 
free oxygen form a lrio<| makiiifi' up the hiolumities- 
eent system. Tin* mzyme lueiferase aetin«: ill a 
like manner as enzymes of the tyjx* oxiedases. The 
ehemieal ])roeess iiii<lerlyiii«»: the produetioii of lij*ht 
in acpieous media ma.y be repr(‘sented as 

lueiferin l lueifc'rase ! 

- > oxy lueiferin hll-t 1 I lijrht 

Thus lueiferin is oxidize<l to oxy-lueiferin. This 
jiroduet seems lo repr(‘senl a very sli;»ht elian**!* in 
the moleeiile sine(* it <*an be redueed to lueiferin 
atjain jirovided oxygen is absent duriiiji the prt)e(‘ss 
of j’eduelion. Nv) lumineseenee ae<'omi)aiiies re- 
duet ion. SiiKH* nasi'ent hydriiinen is a } 4 <»od redueer 
and other methods of reduetioii t^hy<lroj»en and IM, 
or IM, IliS, Na.jSd), ete. ) involve the taking* ui) of 
hydrogen, we may represent the elianjie to oeeiir in 
the followiii”- manner 

oxy lueiferin lueiferin (LH-.) 

Thus th(‘ jiroeess of oxiilatioii can be r(‘presented as 
lilla 1 lueiferase 1 J/ziy . — L {-lid) 

Siiiee biolumines<M*iiee is undoubtedly ^iii 
example of eliemilumineseenee,-- a lumineseenee 
produeed by the ilinud result <d‘ the <‘ner<»’y of a 
ehemieal reaetion and (piite distiind from lluores- 
eenee or phosphoreseenee. where the eneruj' for 
lifrht produetioii eomes from ineideiit radiation. 
(Jhemieal lumineseenee may be of two kinds eorres- 
pondin^jf to two varieties of i>hoto-ehemieal reaetions. 


(i) the direct photo-chemical process in which 
molecules absorbing radiation (excited moleculo.s) 
undergo photo-chemical change and (ii) the 
sensitized photo-chemical reactions in which the 
photo-sensitizer absorbs the energy of radiation, 
later transfering it by collision to other molecules, 
which undergo photo chemical change. Thus, in 
tlu' first type of chemiluminescence, the energy of 
reaction remains with the reaetion product and 
may be emittial as light whereas in the second type 
menlione<I, the excited molecule resulting from the 
reaction transfer by collision their excess of 
energy to other molecules, exciting them to lumines- 
cence. Thus lueiferin -oxyliicifcrin lueiferase 
system is the ideal case of the latter typo cd* 
chcmi!iimines( (Mice. Thus lueiferase is the source 
of liiminesc (‘lice, since the energy prodiu'cd by tin.' 
oxidation of lucifiu'in to oxyluidfi'rin exeitc's luei- 
feras<‘ molecules which lumini‘sc(‘ on being returned 
to their normal slate. Thus the reaction is re- 
presented as follows. 

(1) Lueiferin fO Oxylucifm'in' lHd> 
[lueiferase 

l2) Oxyliicifcrin' 1 iciferase Oxyluci 

ferin I lueiferase' 

Li . lueiferase Hnd ' ) 

The pr(>cess of oxidative reaction is calalys(Ml 
by the enzyme present and the product of oxidation 
carries a (pianluni of i*nergy indicated in il) by 
dash. This (|uantum of em rgy is transferred to the 
enzyme in (2). The enzyme lueiferase loses its 
(|uaiitum of energy as a (luantum of light (Arj 
pnMiucing the phenomenon (d‘ luminescence (2)* 

ut the CiiU'iitta llnivorsity Chemical Cluh on 
Ai.ril 12. 1938. 
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The Semi-Centenary of the Lick 
Observatory 


'I'liK Lick ()l)scrvatory, CaliforFiia, c(‘lcl>ral<M| 
last Juiu* its semi-ccnteiiary. At one fiiiio it raiiko<l 
as the premier ()})sei‘vat(>ry in th(‘ wnrhi, Imt within 
eom]){iratively recent tiines it has betMi eelips(‘fl hy 
other observatories, like the Mount Wilson amt the 
|)ominifc)n Astrophysieal Observatory, Victoria. 
Canada. Hut the Lick Observatory has got a splen- 
did record of work to its credit. 

The history <»f its foundation will prove 
i tit eldest in»- to readers of S( iknck .anmj (‘ri.TeuK. 
The founder, .James Lick, w'as by profession a 
meehanie from Pennsylvania and of Dutch slock 
and had very little lilieral education. He mie:rated 
to Peru as a maker of pianos ami made st)me 
modest fortune there. LatiT he miurated to Cali- 
forniti and invt'sted his savings in real estate. 
Thoii»:h California was known to the world as the 
lOldorado, the land of tJjold, the actual discovery of 
^ndd was made in 1849 in a rather romantic way 
accounts of which <*ati be nad in ‘ .1/ra o?k/ Milals \ 
'Phe story of the discovery of ^^ol<l caused a larue 
influx of adventurers from all parts of America and 
Knrojie to this ])art of the* country, wliiidi was 
still then mostly uninhabiteil. People who had 
already settled tliere atid itiveste<l in real estate 
suddenly foutid themselves pos.ses.sed of hu^n* 
fortunes and l)y 1875 James Lii'k, a fairly old man, 
fotind himself possessed of millions of dollars and 
did not know what to do with them. At one time 
he thought tliat he would inve.st his fortune in 
makinji: a larjje bronze statue of himself and his wife, 
overlookinj^ the Sanfrancisco Htiy after the manner 
of the classical Colossus of Rhodes. But he luuT 
.joined a club of learned men some of whom came 
to know of this project and wanted to dis.suadc him 
from it. But James Lick had a mind of his own 
and he ehanjjed his opinion only when somebody 
pointed out that the projeeted statue would be at 
a very exposed place and that the Russians miy:ht 
come some day and bombard it to atoms. Some- 
how he was persuaded to the idea that a lar^e 


leleseope would be the proper thinj»- lo invest his 
millions in. He jfot a number of advisors and 
formed a ]n*ojeet which after a ^ood deal of 
vicissitudes j»revv iiit(» the Lick Observatory. The 
lolal donation t4i tin* Observatory wtis about 700,000 
d»dlai*s hut the benefaction was not sufiieient l(» 
leave a .surplus for tin* ruimiii}; expenses. This is 
‘•etiereusly iiud by the rniversity of ( ‘aliforniti. 

Kdward Sintrleton Holden, then director of the 
Washburn Observatory of the Cniversity of 
Wisconsin, was ap])ointe(l the first Director of the 
Lick Observatory, at the reeommmnlation of Simon 
Xeweomb, whose assistant he had been til the U. S. 
Nautical Almanac Oftiei*. He resinned iti 1897, 
relirittn to private liL*, and was sueee(‘d(*tl by his 
pupil, James KdwanI Keeler. 1'he next director 
of the Observatory was W. \V. Oanipbell, best-know'ii 
for his apjilieation of the speetronnipii to the study 
of .stellar motions, a field in wliieli he was n pioneer. 
K. fl. Aitkeii, well known for his work on double 
.stai's, followed .\itken /is direi-lor, retirinn in 19J5, 
vvh^n be was sueet'iMled by Wrinht. 

\ word .about llie splendnl seieiitifie work e/irried 
oul by the Lick Observ/itory. \\v ;dl know th/it of the 
nine .satellites of Jupiter four were km/wn to (Jalileo; 
and four moi'e were discovered hen*. The discovery 
of about 4, 000 visual double stars and 400 spectro- 
scopic binaries also “oes to the credit of the Ijick 
Observ/itory. Amongst its otln*r /lehievemerits, wu* 
m/iy mention the ex/iel measurements of celestial 
spectra hy KccIcr. the epochal observations' of 
double stars by Burnluim, tiiid the discovery of the 
dense companion to Procyon whose existence was 
suspected by lie.ssel some 75 years earlier, and of 

comets. Besides, the members of the staff of 
the liiek Observatory have participated in many 
eclipse expeditions. A party was sent to Tndia to 
observe the eelijise of January 22, 1898 and it was 
then that the movinjr-plale technique of Dampbcll 
was introduced. 
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A Geologist in Russia 
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(t is rii*(M‘ss;i ry In s;iy iHiiiiy nt ns wcnl 

to thf r.S.S.R. in <-(>niUM‘l ion with tho Inlcrnntionnl 
(loolonical ('(»n»rcss rr;mUI,y s(*(*])ti(*;il of all tho 
claims wc i‘oa<l ahoiit the llnssian (Jcolo«»isls. and 
some of ns maintained a polite (lishelief of thes(‘ 
claims until they were demonstrated dnrinjr actual 
field studies and otlier visits. The most convinein'r 
proof to me, after findinjj: the Soviet ‘^eoloj'ists to 
be as thoronii'ldy k(“en and efficient as the be.st 
amonj^ onrs<'Ives, was their complete S(‘lf satisfac 
tion. There was <*learly close .scrutiny amonj^ 
themselves (»f (sn*h other’s work, and it was evident 
that no .serious ermi- of Jndfiinent or faulty deduc- 
tion, on a fumlamental matter, could escape iioti(‘e. 
Their efficiemey had j;ain(‘d for them the complete 
confidence of the Soviet t Jovernnumt, who have 
made j^real demands for supplies (d' mineral raw 
materials and had s<» far obtained their re<jnire- 
ments ])y tln‘ usefulness of their (leolo^ical Survey. 

As reyanls travel details, the Soviet frontier 
formalities are now well known. Kvei*y baj*' and 
b(jx is literally emptii’d, every handkerchief ‘is 
shaken out, every book is scrutini/(M| and news^ 
papers usually contiscated, and then after this- 
exhaust iim bnsifiess they seem to bn'»j;et to <'ollect 
revenue on obvicmsly dutiable arti(*les as toba<‘co 
and ])randy. IVy this stajie tlie lani»'ua}i'(‘ difficulty 
has probably imluced friendliness and you may be 
conduct (‘d to your train l)y a ])orter who will 
(icrtainly r<‘fuse a clumsily t»*mlei‘ed tij). It is true 
that it is not po.ssible to buy, ill the T.S.S.Ii., a 
first class railway ticket for travid on Kuropean 
railways outsi<le tin* Soviet I'nion. ’rids shows 
that there is .smm* <lifference, but the Kussian first 
class or tourist class is <piitc as eomfortabb* as t>ne 
desires in the conditions previlinj; in the T.S.S.H. 
Tl.e same remarks apply to hotel aecommodat ion 
except ])erha])s in the newest Moscow Hotel in the 
capital, which is very jrood. The greatest trial is 
tiie delay over meals in any hotel, until exi)erience 


t<‘aches the tourist to •’o to meals at olT hours or 
to a table where the waiter values a tactfully placed 
tip yes, even bO kopeks which represent half a 
rouble. The present exchanj»e is rou;»hly 2.") roubles 
to the t or say a rouble equal to - 9/- annas, but 
in buying’ Russian beer at lU rouldcs or Russian 
cigarettes at G roubles for bO we fouml the valiu* 
of the rouble nearer dd., and so, exptmsivc*. 

Accordin^^ to the Soviet ct)nstitution ev(‘ry 
citizem is (‘ntill(‘d to work and is ])aid accordinjf 
to ability, skill and responsibility. ’riiey have a 
Rest Day afl(‘r evmw five days’ woj-k when they 
w<u*k roipildy S hours a day. They are entitled to 
full i)ay leav(‘, to free medical attendance, to free 
e<lucatioji for their children, and to (dd ajit* pension 
lu'sides otiun* allowan<*es. In the Hammer and 
Sickle Steel Works near Mosc'ow whei*e an annual 
output (d‘ 2b0,()()0 tons of steel i)roduels sheets, 
bars. imkIs and wire is maintained, the unskille<l 
workmen }»et 200 to 400 roubles a month, the 
furnac<* foremen may earn 1,000 roubjes a mojitb, 
the metallurgical chemist i>' much as 2,000 roubles 
a month, and the j»en(‘ral maiiaycn* has a salary of 
2,0(i0 njubles plus a bonus on out]>ut. Women have 
e(|ual rij^hts with the men, which mi‘ans of course 
that they have more. We saw women at work on 
rail road ballastinjjr and track work, as worktu’s 
under ground in coal miiM‘s, as tram conductoi-s and 
<lriver.s. operatinj^ machines in various types of 
works ami iiivariably as clerks and ac'countants. 
All hotel and railway bookinj^ and ompiiry offices 
are stalTed with women, ami almost without (‘xcep- 
tion the f>uides and interpreters on si^ht-soeinji' 
tours are neatly dre.s.sed youn^i: ladies. When a 
particularly well dressed lady was introduced to us 
we knew instinctively that we were about to be 
aske<l for our impn^ssioii and opinions by the 
journalist of some inqmrtant Soviet Fiewspaper. 
Women of cour.s(* take an active part in educational 
work and as investigators in scientific research, but. 
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\vc were siif|)ris(Ml 1o fiiul st^vcral womori oii flie 
Kussiaii ( Jeulof^ical Survey \vlu» earrit'd (Mil the 
anluous duties of field work and weleiMiied our 
scrutiny id* their inai)s and d(‘duet ions. Hoiii(‘ life, 
as we knovv it, is fast disappeai'in^ as the tendency 
is to live in rooms or suites and have nns-ds in 
restaurants and hotels. I was very astonished at 
the almost eiitiiT ahsenee of do.u:s in Al«»seow and 
most of the eilies we visited. 

From a inetallurKieal point (d' view the new 
.steel works at IMa“nitoji‘orsk in the South Frals 
and Kuznetsk in Siberia have pride of plae<‘. They 
are over 1,000 miles apart and each is said t(» be 
more titan twiee as bij; as the Tala Works at 
damshedpur and to have betni erected in a slmrter 
p(‘riod in wild and usel(‘ss e<Mintry. Instc'ad «»f each 
woi'k beiny a <*i‘n1i*e lor tlie a.sseinbly of i*aw 
material iron ore, eoal and linn^stone lUM'essitat- 
inj' the return of em])ty wagons to the mines and 
(piarries, tlu'se two jijreat works are liid<ed. Ma^ni 
to^orsk has been erected near the iron on* mines 
while Kuzmdsk is the coalfield so that tin* wagons 
lakinj^ eokino- coal to Ma^nitooorsk ndurn to 
Kuznetsk with iron and thus haulaj^e (d* empty 
wafi'ons is avoided. Shortage of railway wati’oiis 
and the extent of the Itu.ssian railway has made it 
essential for the Soviet (lovernment to devise means 
of avoidin{.r unnecessary rail haul. With this object 
in view it is beeiMidny; the ])racti<M* in S(Miic colliery 
ccfdres to conv(‘rt larm* (piantities of ciad into uas 
and to pip(' this uas to power sfatimis whi<'h previ 
oiisly used coal. ^riius lar^c uas ])rodncei-s havt- 
been erected at Tula for the Mipi)ly of j^as for 
boibn* firinj*: and other purposes in .Moscow nearly 
100 miles away. Th<*re is thus not only a savinji 
in the haulage of raw coal but in the avoidance 
of smoke in the city and the absence (d‘ any ash 
to handle in the jxjvvei* stations. 

In the west Frals collieries have betm opene(| 
at Kizel to w’ork a coal not exce(‘din»: 12 f(‘et thick, 
in strata tilted at a steep auKle iMO’ to dtF), and 
averaji’ino’ 21 per cent, ash with 5 per cent, .sulphur. 
We would forget about .such a coal almost anywhere 
in India, and yet it is bein*;' raised at 4,000 tons 
a day in a colliery which is equi])t)ed in a manner 
superior to anything: seen in India. The coal is 
<‘okod and the surplus gases used for boiler firing; 
in a great central electrical station which sui>plies 


j electricity to the colliery and the villages round 
and for the electrification of the railway for 400 
ndles. The high sulphur cok(‘, which is usele.ss for 
inui ore smelting, is utilizisi in an adjacent area 
for c(»pper or(* smelting. 

The S(»vii'l claim that restn-ves of (Mt]>pt‘r ore 
estiniatisi to (‘oiitain IT million tons (»f metalli(* 
copper, nnighly Ifi pi*r cent, of the W(H’ld total, have 
been establislusl in Kussia, is still eonsid(‘red as 
‘ not proven ' I was Tiot abb* to vikit the Kounrad 
dei>(»sits in Kazakhstan, but it is c(‘rliiin that the 
large co])per smelting woi’ks on Lake Ihdkash are 
t(» be .supt)lied with the Kouni-ad ores and the pro- 
du(‘tion of metallic cofipt*?* at these smellers is 
estimated at 100,000 tons a year at full capacity. 
On looking into didails, however. I was astonished 
to discover that the Kounrad ores averaged under 
1.5 per c(>nl. of copper, which is appreciably below 
the fanuMis low grade < opper ores of (/hiu|uieamata 
in (Miili which average over 2.0 per cent. co])per 
and has tin* tinest snn'lting works in Siuith America. 
Our Indian coppt‘r on^s of Singhbhum normally 
contain over 2.0 per ('cnt. of co))p(‘r although some- 
what inferior ores are treated by the skill of the 
f>re.sent management. 1 was gi\eu to understand 
that the Soviet metallurgists aimed at tr(‘ating 
suipbidi* copper ori's with as low as 0.75 p(‘r emit, 
copper. 

.\ Uussiaii (’laim whieli 1 am pb‘ased to (xm- 
(iriii w.MS that of producing eommereial (piantities 
of oil fr<MM strata of Falaco/oic .\gc a snbj(‘et 
someuliat paiid'ul to those engaged in the search for 
oil ill hhiglaiid. At the Stcriilaniak isIdmliacN'o 
ojrficld in Ik’ishkiria the annual production of oil 
from iMiiiiertMis deep wells was «d' the oialcr id' a 
million tons, .and there was no doldit at all that 
the oil was coming from rocks not younger than 
the Lower Fermian e(iual in agi* to the Lower 
loMidwaiia (‘oal of India, h’nriher, the geology of 
the trails \'oIga region showe»l tfial the same rocks 
w’ere ])resenl furtlier iiortli, and borings bad ])roved 
two areas, east and w (*.sl (d* Perm, in the Kama 
basin, wbieh were potential oilfields. 

Tin* ]>o1aslf sail deposits, estimated at 15,000 
million tons of potash, in tin* Solikamsk ari'a w'as 
to my mind the bi*sl example of Soviet geological 
and mining ent(*rprise. I’hey claimed de]iosits of 
])otash .salt greatei* than those of Stassfiirt in 
(lermany and, hacked by the Soviet (bivermnent, 
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were producinj^ over 1,500,000 Ions of polash a year. 
The equipment of these mines, whieh W(‘ (lescemled, 
is absolutely up-lo^dale and iiieindes an under- 
ground workshop for all repairs. The shaft is 
eiiuipped with two winding engines one for hoist- 
ing skips and tin* other o])erating doubh*-deeked 
eages IVom a depth of 750 feid and raising 5,000 
tons of p<»lash .salts daily. 

There is to my mind no finer example of 
seientifie skill. sn|)ported by State funds, than the 
d(*v('lo()metit of the Russian aluminium industry. 
Aluminium ore had been found at Tikhvin in 188^1 
and re-diseovered in 1910, but when earefully 
examined in 1925 this bauxite was eonsidered un- 
attraetive for aluminium produet ion. However, 

when the Volkhov hydro-eleetrie station was* opened 
in 1920 the Soviet ehemists set to work to discover 
a means of utilizing the Tikhvin bauxite ami devis- 
ed a eommereial i)roeess by 1929. Meanwhile the 
Soviet geologists had found rich alunite deposits in 
Azerbaijan in the Caueasus, and immense quantities 
of phonolite in the Khibin of the Kola Peninsula. 
Means were also devised for ymeparing alumina 
from these raw materials, and sjieeial su<*ee.s.s 
attenderl the recovery of alumina from the idiono- 
lite. The Soviet riovernnient sanctioned an 
aluminium works at Volkhov in 1929 and when this 
was completed and produ<*ed 800 tons of aluminium 
in 1992, another large aluminium works was begun 
at Dneipropetrovsk near the huge hydro electric 
station. Those who know the complicated details 
of bauxite purification and the metallurgy of 
aluminium will know what T mean wlien 1 .say the 
Rus.sian aluminium industry was based on abnormal 
lines and was consequently economically unsound. 
However the production of aluminium had ri.sen to 
4,000 tons in 1939 and the Soviet chemists had 
secured an enormous experience in establishing a 
domestic aluminium industry. Then suddenly in 
1933 good bauxite was discovered in the Urals in 
sufficient qtiantities to be workable on a large scale. 
A new reduction works was immediately begun at 
Kamensk near Sverdlovsk and was 'to have been 
operating at the elose of 1937. The production of 
aluminium from the two older works had mean- 
while ri.sen as folh)ws; 14,(U)() tons in 1934, 24,000 
tons in 1935, and 3fi,000 tons in 1930. It is estimat- 


ed that 72,000 tons will be produced in 1938 when 
the Kamensk plant is working. A fourth plant is 
now under construction in the north and there is 
little doubt that the Russian aluminium industry 
will shortly lead the world. 

It seemed wonderful that the present great 
Soviet organisation for geol(»gieal surveys and 
mineral developemeiit has grown from the old 
Ku.ssian (leological Survey, which in 1913 had a 
cadre of 30 geologists and a hudget grant of about 
4 lakhs of rupees and w'as considered as a sort of 
scientific luxury. It is not too much to say that 
the existing fleological Survey of the Soviet 
Government is by far the liiggest organisation of 
its kind and holds an uniiiue position ainoirg simi- 
lar institutions in other countries. Elaborately 
staffed and equipped, ahuudaiitly furnished with 
means, and loaded with heavy responsibilities the 
Russian (Icologieal Surv(‘y has the com])lete eonfi 
dence of the Soviet Government. Its Central Geo- 
logical Administration has been made rcs])onsible 
for all geological work — re.search and surveys, as 
well as prospecting, development and W'orking of 
mineral dejmsits throughout the IT.S.S.R. In 
addition to the normal duties of advising the 
Soviet engineers in regard to the .selection of new 
railway routes, canals, building sites, ])roposed 
tunnels and the foundations of dams, the Soviet 
geologi.st is consulted on all problems of road and 
building stone, cement making materials, and brick 
clays. Questions of underground water and 
surface watcu* supplies, boih for town .supplies and 
for irrigation pnrposi*s, are specially referred to 
him, as well as other irrigation prohlem.s relating 
to .soils ainl silt. Urdess the Soviet geologi.sts had 
abundantly proved their useful ne.ss to a Govern 
ment, w'ho seem bent on developing their mineral 
resources so as to disp(‘nse with im])orts of such 
materials, they eouhl not have been expanded and 
financed as they have been. They have, to some 
extent, been fortunate in that the mineral produc- 
tion has been entirely under State control for State 
purposes, so that no commercial competition of a 
serious nature has existed. However, notwith- 
standing some nnoeononiical features, the geologist 
in Ru.ssia has proved that the successful Soviet 
industrialization, whieh we saw, could not have 
been carried out witliin so short a time as 20 years 
without a properly equipped Geological Survey. 
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rut: (Jcjvcrnnicnl, in .liiiit' f»;issr<| 

;i (Move ( Piircliase nnd Kxporliilion ) Deerei* ;in<l 
or^'fiiiised iin association callnl the “ (Move 
(irowtM’s* Assoeialioii " with wi<le powei*s «vi* inler- 
IVreiiee with tree trade in eloves. MMiis Deeree 
])ra(dieally resulted in s(pieezin«>; out indiati 
Miereharits Trom lawful pursuits in tin* /anzihar 
Protect Ara to, ainl it formed the subject of miieh <*om- 
ineiit and criticism both in India ami in Zanzibar. 
Organised boycott ol! Zanzibar cloves was carried 
out in India on a wide scale. MMie (i<»vernmen( of 
linlia took up a sympathetic attitude towards the 
cause of the Zanzibar Indians. MMie Zanzibar 
(Jovernment Innl ultimately to yield to the Indian 
clove trad(‘rs in res]a‘<*t oT al)out jif their 

demands. It app»‘ars however that tin* Zanzibar 
Adminislrati»)n is more anxious ])ro(eet tin* 
interest of tin* (Move (ir<jwers’ .\sso(Malion than tin* 
le''ilimat(* inter<*sts of the trade and of the Indian 
traders. It is thei'efore, in tin* film*ss of thinys (hat 
attempts sliould be made to «]*ow this commodity 
on Indian soil not only to secure tin? proper reeojini 
ti(m of the rights of the linlia n trailers in the 
worhl’s clove market, but alsi> (o maUi* tliis country 
independ(*nt <»f forei^ii supjily. 

In May 19117, the Imperial (.Nuiin'il of Afiricul 
Ini'al K(*search accoi'dini*ly started an impiiry on 
the present state of clove cultivation in India. 
Mr. A. K. Vayiia Narayan Aiyer, n*tired Directo’- 
of Aj^ricuhure, Mysore, was ai)poiute<l special in- 
vest i gat iiij? ofticer for this purpose for a period of 
six. months. He inspecte<l as many clove growing 
localities iu Southern India and in (Vylou as 
possible with particular reference to the conditions 
of soil and climate and the general features of the 
cultivation, growth conditions, yields, diseases etc. 
Also, through the help of available published 
literature and from information gatheretl through 
correspondence, he collected considerable data on 
the conditions of cultivation in other elove-growing 
countries, notably in the Zanzibar Piotcctorate and 
in Madagascar. The report <if this investigation 


has rec'cntly been piiblish(*d by tin* I. (\ A. K. 
{Misvi Ihmcims HnUctin So. 'Mdu* report des- 

cribes in detail the various factors which lead to 
a g(M)d yield of clove* in dilferent parts of the globe; 
and .Mr Aiyer ex])resses the view that the growth 
of clove trees in Nilgris, Tinnevally aJid M’ravancore 
States have the same general characteristics as 
elsewhere. 

(Move tre(*s are found to tlmirish within the 
tro[»ieal z»>ne between the M’ropie of Caiieer ami the 
M’ropie of ( aprieon. vSo far as India is eoncerned, 
the whole of Southern India falls well within this 
geographieal bell. MMie most serious diflieiilty for 
tin* pi'oper growth and Iruiling <d‘ elove trees under 
Indian conditions seems to be that althougb the total 
annual rainfall in these traets will more than 
salisfN the reiiuin'iueiits of the tr(*es, tin* monthly 
distribution is not by any nu*ans satisfactory. 
.Mr Aiyer points out lioweviT (bat “ with suitable 
shade and, if at all [mssibb*, wilb some arrange- 
ment for sonn* band-watering of tlie young 
seedlings, the tirst two years ean be weathered 
successfully. lud(‘(‘d with suitable methods of 
plaTilat intis, we may, without undue optimistii, 
expect to bring into exislein'O some live lakhs of 
I fees in the I'oiirse of the m‘xt liflcen yt'ars ”. 

MMh* clove industry suiters seriously from the 
Immlicap that very little is known regarding the 
.striking differi'iiees which are often observed as 
regards the bearing eapaeity of trees. MMie ordinary 
yiebls of eight to ten pounds of dry (doves per tree 
are often Jargc'ly exceeded. Yields of fifty or sixty 
pounds p(*r li’(*e tirt not rare, and there is (*ven a 
record of the ph(*nomenal yield of ‘inU lbs, per tree. 
An accurate scientific stud}' of these high yielding 
varieti(*s is imi^iediately necessary. MMie soil and 
moisture cnnditiims which favour smdi high yields 
need also cjircful investigation. 

M'lien again, the qimlity of cloves is regulated 
by the traditional opinion of the trade where colour, 
shape and size are the deciding fjictors. Zanzibar 
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(jujility with n cniitcril (»f 17}., sells at 

l^s. S' 17 per 2;') lbs. while 1h(‘ first ‘»r;ule 
qiicMlity witli .‘III nil (‘niitciil of 12.7' I'elelies a price* 
iii’ Ks. 20/- per 27) ll»s. The oil content is thererore* 
no indication of tin- i|iialily as .jinly<*d by tin* tr.-ide. 
If clo\c pl;intafions w«‘re to be snec(*ssrnlly (*xlend 
c<l in India, the plaiitei's should have ae'cnrati* 
knowledue of tfie st.'ilidards ;ieeordin;.»- to whie-h the* 
epiality of their jiroelnce* will be jinl.ii'eel. The* 
Mi;irke‘t iii.n section of the Imperial ('oiinedl of A^ri 
.‘iiltni’al lb‘sean*h should be in a ])osition to re'iide*!* 
ne‘((‘ssary he-l]) in the* matte*!*. 

Mr Aiye*r has rij^htly laid stre‘ss ein settin**- up 
of <•() ()p(*r;if ive* pl;intini»‘ exi)e‘rime‘nts to be* Ie)e*ate*il 
in .M;ujr;is, Trav.-inceire anel Mysore* whiedi may be* 
carrie-d out by the l)ire‘ete)rs of A«»riculture eif the‘se 
pl;ie*es with the* lmpe*ri;d Cemneil eif Agriculture* 
Kt*se*ai‘ch as the* co oi-elinatinj* a^e*ne*v. 

(dove has be*t*n known in India fremi Jineient 
time's as a spice ;ind a me*<lieinal artieb* anel its 
e-ultividiein in many parts of soiithe*rn Imlia is e*ve*n 


ne)w not extinct. In (‘ompe^titiein with (fof(*e anel lea 
heiwever, the'se plantations have Ix'cn sadly ncfileet- 
e‘el. (dove is in inele*speiisable article of consuinp- 
tieni in Inelia anel the home consiimpt iein is rapielly 
incre*;isin». Kvery e*ffort sheiidel there*fen*e be maele* 
tei extenel its e*ultivalion jind tei make* liieiia self- 
support ini*- sei far as this article* is e'once*rne'el. The* 
epiantity etf clove* e'onsumed in ln<ii;i amounte‘d on 
.‘III ave-ra^e, to 72>.r>0() cwts. i)e‘r ye'ar during- the 
last te*n years. 

The* numb(*r eif Ix'arinj*' tree*s leepiireel to ])ro 
eluce this amount e.an be* reckoneel jit about 9^ 
l.akhs. This numbe‘r is imt sei lar^e as it may lexik, 
be‘e*ause if we suppeise th;it the*y are rais(*el as pure 
pl;iiitations. only the* thenis.-inel aeres of suitwble* laiiel 
will be* nee*e*ssary. How sm;dl, from the* point eif 
e‘\tent this is, can be* re*alise*d whe*n one* looks into 
the* ae*re*a»e*s eif the various plantation e-reips sueh as 
le*a, e'oflVe*, ami rubbe*r. ddie e|ue*stie)n whe*ther the* 
clove* esin be i*rown in India on a jirotitidile* basis 
has bee'U answere*el in this re*]»e»rt in an e'm])hat ie* 
afli'rmative* ; ami it now re*mains for the* jiublie* ;im] 
the* I)(*partme‘nts of Ajiriendture* in Seuithe'rn India 
le) brin**' the* seh(*iiu*s of clove* e-ultivation to fruition. 


Riddle of Plant Growth Substances 


Dr William (} ('oope*i* of the* I’nite'el States 
I )(*partme‘nt of .\^ri<*ult ure* I'e'ports ;i se*rie*s of exjie'ri- 
me*nts which throw ne-w liiilit on the* proe*e*ss of 
in('re*;ise*<l ^ireiwth of plants tre*,‘ited with plant 
horiimnes. Me imlic;ite*s that the* re‘al root feu’iiiiiiy- 
substam*es are* alreaely in the plant :tml not in the* 
tre*atment . 

Sev(*ral e'heniieals are* known to jiremieite reMdiii**:. 
(dmper iiseel imlole* 2 iicetie* aciel, one* of the* first 
che*mi<*;ds ieb'iitilieel as a jireiwth substane'c. He* 
treate’d lemon cuttings -seiakino the* base t>f eaedi 
e'ultiii}.*' in a solutiem of the ehe*mi(*al - plante*el ]>art 
of them, ami »t)t the ant iedpateel re*spe)nse more* ami 
stroii^e*!* reu)ts th;in from untre*ate‘d cut tint's. Dart 
oi his e'uttin^s he* elid not plant. Inste'ael he* cut 
eitl the* tre*ate*el base* se'ctions ami ayain tri*ate*el the* 
she)rt(*ne*d e‘uttin»s. The* se*e'one| tre*alnie‘nt eliel not 
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stimulate m*arly so iiimdi roeit feirmation as the* first 
tre*atme*nl. 

|)oe*lor Deieipe*!* says that the* prob.-ible* e*xplana 
tieui eif the*se eoullie-t iii^' re*sults is that the* e*he*mical 
tre*atment e*ause*s the* downwarel tninsport ol 
naturally ex-currinj* roeit-formin**- substance*s whie*h 
are alreaely in the plant ami whiedi are ne*e'e*ssary 
lor re)e)t format ieui. For e*onveni(*n(*e in the elis 
cussieui eif the*.se substance's, the'V have be*e*n name'd 
rhi/eiealine*. 

Cooper’s experinietits with varieius other plants 
inelie*ate that iilants whiedi do not reiot iraelily whe-n 
t related- -delicious apple* cuttinj's, for example- are* 
laekiujj: iu rbizocalirie. Tlie* chemie*al nature* oi 
rhizeie'aline has iieit b(*e*n eliscov(*reel. 

— Sridirr 
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On the Script of Mohenjo-daro 

In ail article on tlie “Numeral Signs ’’ iif tin* 
Ntoheitju-daru script published as a memoir of the 
Archaeological Survey of India, Prof. S. ('. Rtvss, of 
the Leeds University, has made a study of the mono 
graph of all the so-called numeral signs, which consist 
of a group of short and long strokes numbering from 
one to twelve. An analysis has been made by him 
also of the sign combinations. According to a newly 
accepted method for the analysis of sign combinations 
in uiideeiphercd .scripts, the so callcil nmnerals, it is 
sh.own, may not have stood for actual numlx rs, but most 
jirobably indicated a sylbilblc of the spokui numeral 
of the base language used at Mohenjo daro. Thr 
suggestion is accordingly made that in the language 
of Mohenjo-daro, numbers were pi'rhaps expressed 
somewhat in the same way as in Knglish in that the 
decimal sy.stem was used an<l a simple compounded 
word for each of the numbers from " one ’ to “ ten ” 
as also a specific word for twelve (like dozen) existed. 
'L'he general character aiul particularly the numerals 
of the alternative families of languages, such as the 
Dravidian, Munda or liurushaki, etc., ha\e also been 
(‘xamined, and the conclusion is reached that the actual 
character of the signs in Molnmjo daro agrei-s with the 
hypotheses that the language was an old form i»f tin 
Indonesian family, which now includes Malay and 
•lavancse, etc. The idea that .script might have been 
Indoaryan i.s considered as entirely out of the (jnestion. 

Recent Advances in South African Pre-history 

'rweiity years ago very little was known about 
African pre-Iii.story. 'Fhe researches of the last Iwj> 
decades, how'ever have revealed, to .some extent, the story 
of man’s past in this continent “though even to-day much 
of the continent is still unexplored. We have learnt 
enough to realize that this great laiul-mass has played 


an important jiarl in the st«»ry of the human race, and 
iiuh'cd, has had its etfeets upon ancient Kurope,” writes 
Prof. .1. II. (joodwin, t)f the University of Cape 
'I’own, who excavated the Oakhurst roek-sheltcr, near 
(i(‘orgc‘, in Southernmost Africa, in an interesting article 
on “Recent Advances in South African Pre-history" 
ill S(iKNTi\ Recently eonsiderahle advance 

has heeri made of in our knowledge* of jirehistorie 
Africa in all the* Ihrci* major periods, i.e,, the 
Karlicr, the* Middle* and Later Sterne* Ages. First, both 
in imjiorlancc and in tunc, is the* re*e*e*nt survey of the 
Vaal River gravels iiiuhrlakeTi by the Bureau of 
.\rehae*ology. See*oiid, is the diseovery of a Xeander- 
llialoid skull at Florishad in the centre of the Orange 
Five* State*, hy Preif. 'P. F. Dre Vi*r. l''inally, there are 
the aulhoi’s own exeavatieins at the Oakhurst rock- 
slu'lter. These thre*e* factors constitute the major 

advan(*e*me*iit.s in our knowledge; of South .Vfrie'an pre- 
history during the jiasl few years. In his article two 
iinportniit inalerial facts lonlrasting with Kuropean 
e*onditions, have hee-n brought out. 'Phese arc • the 
ahseiiet; of glaeial jduneiiiieiia, and the* lae*k of flint 

e>ver the gTe*att r part of Africa. 

Practice of Pharmacy in India 

Pharmacy is e ssentially a system of public scrvic*o. 
’Pile* slate* of ])harmae*y, however, in Inelia can only 
he* dcscrihcel as ihaotic. “ If the present net'ds of the 
(*ounlry in the matter of an effieie-nl puhlie* health 

.servie*e are to he aete*(piale*ly met anel if the trt*me‘ndous 
iineIe-veIope*el elnig resoure*es of the eeuiiilry are to be 
iiti1i/.e*d, it is esse-nlial that the training of the 

pharinacists should he inijirovcd. Secondly, it is im- 
portant that a correct conception of the nature of the 
profession and its funelions and importance .should be 
appreeiateel hy the* puhlie*. For this purpo.se an 
active educational propaganda has to be carried out." 
'Plins observed Bt-Clol. H. N. C’liopra, I.M.S., pre.siding 
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over the third annual session of the Hen^a! rharmaeeu- 
tical Association at Calcutta. He next referred to the 
appointment of the Drugs Fiiuiuiry (-ommiltee which 
suggested in its report the enactment of a legislation 
to control both the adulteration of drugs and to 
organize and superintend the training of persons who 
practise pharmacy. In these directions the Hengal 
Pharmaceutical As.«o< iation has been doing ustdul work 
since its fountlation about three years ago. Hut it is 
regrettable that since April ly.'il, when the report by 
the Drugs Enquiry Committee, was submitted, no 
progress as outlined by the Committee has been found 
to be possible by the Government of India excepting 
that an iiiiperfeet piece of legislation under the name 
of " Import of Drugs Hill ” was introduced in the 
Central Legislative Assembly which went to the Select 
('ommittee stage in October last, This Select 

Committee was later adjourned sine die after expressing 
that the proposed bill be siibstituttul by a more com- 
prehensive legislation on the recommendation of the 
Drugs Enquiry Committee. The only work that stands 
to the credit of the Central Government in this direction 
is the establishment of a nucleus of a Central Drugs 
Control Laboratory in the creation of the Hiochemical 
Standardization Laboratory at the All-India Institute 
of Hygiene and Hujblic Health which also began its 
work so late as in 1987. Hut unless suitable legislation 
is in force the work at this laboratory will be of no 
practical use. 

British Admiralty Research Ship 

Under the superintendence of Sir Staidey Goodall, 
Director of Naval Construction, the Royal Research 
Ship Hcscarcli is under construction for the admiralty 
by Messrs Philip k Son limited at Sand Quay, 
Dartmouth. 'I'lie ship is meant for investigations into 
terrestrial magnetism and atmospheric electricity in 
dilTerent ocean areas. This work was carried out till 
1929 by the American Research Yacht Carnegie upto 
the time of her loss by fire. 

'file liesearch would be 142 ft. (5 in., in length on 
the water line, breadth 84 ft., maximum draught 18 ft. 
2. in., and loaded displacement 770 tons. It will mainly 
work under sail. On account of the nature of work 
for which she has been designed and the delicate 
instruments w'hich she will carry on board, the use of 
magnetic material has been avoided as far as possible. 
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The hull of the ship is of teak plank on brass frame, 
copper sheathing is fitted throughout and 80 tons of 
lead ha.« been used as ballast, anchors, cables, wire- 
rigging are of aluminium bronze and drinking water 
tanks are of tcak-w'ood. The Diesel Engine which is to 
be used as the propelling machinery is practically 
designed to be made out of bronze alloy and the crank 
shaft is of non-magnetic steel. 'I'licre would be dynamos, 
refrigerators, air compressor, fitted up for different 
purposes and each one is of .special design. Even the 
ship’s typewriter and the nails in the packing cases are 
non-magnctic. The ship would have a complement of 
(i officers anil 22 crew'S and staff of 4 scientific obsiTvcrs. 
The ve.sscl is expected to be launched in February 1939. 
She will proceed first to the Carnegie Institute, 
Washington and then to South America and will make 
a circuit of the Inilian Ocean and return back to home 
waters in 1940. 

The ship is to demonstrate the es.scntial truth of 
the aphori.sm that “ science knows no frontiers ” even 
by the Hriti.sh admiralty with her complement of 
dreadn aught. s and submarines. 

What should be your Radio Set? 

It is .sometimes believed by the radio subscriber 
that the value of a radio .set depeiufs on the number of 
valves in it. It is total sensitivity and quality of re- 
production that matters not the valves. Mr F. C. 
Ramsell, speaking at the Calcutta Rotary Club on 
September 0 , 1988, advi.scd the radio set buyer with 
a limited sum of money to spend, to jnirchase a plain 
.set, i.e., one which had no subsidiary circuits and one 
which u.scd its four or five valves solely for the purpose 
of signal amplification. 

As for the person who had a fair amount of money 
to spend on a radio set, he advi.scd him to make sure 
whether he considered high fidelity reproduction or 
long-distance reception of j^aramount importance. If 
it was high fidelity, the set should have a large loud 
speaker, and it should be fitted with a push-pull 
arrangement of output valves. If it was long-distance 
reception which was required, then the .set should 
po.ssess two stages of I. F. amplification, even if high 
fidelity circuits had to be sacrificed. 

Proceeding, Mr Ramsell said that if the owner 
of a radio set wanted good reception — as free as 
|>ossible from interference caused by fans, refrigerators, 
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motor-cars, trams, etc., it was imperative that \he aerial 
should be erected at least 30 feet above all possible 
sources of radiation of the unwanted noises. It should 
also be at right angles to the chief source of inter 
ference, and, having once got the aerial reasonably 
clear of man-made statics, it was equally impcralivc 
that no unwanted impulses be picked up on ihe down- 
lead (which conveys the signal from the aerial to the 
set). This, he said, could only be accomi)lishcd by 
using a shielded wire, or the hoisted flex of Dipole 
aerijil. Regarding interferences caused by nature, 
such as electrical storms, there was litth* which could 
be done to eliminate, them. Many systems had been 
invente(? but none had been able to entirely eliminate 
these noises. 

The New Vice-Chancellor of the Calcutta University 

'I’he Hon’ble Mr A/.i/.ul Haqiie, at present l*resi 
dent of the Rengal I.igislativc Assembly, and formerly 
Kducation Minister, has been appointed Viec rhanecll<»r 
of the Calcutta University in place of Mr Syama 
Prosa<l ]Mookerjec, whose term exj)ired on the 22nd 
August last. He posso.s.ses wide experience in educa- 
tional matters of this Province, and, as such, is <ininent- 
ly fitted for his new responsibilities. We hope and 
trust that under his able guidain'c the University of 
(’aleutta will continue to progress in every sphere of 
its activities as during the regime of his jiredeeessor. 
It is quite in the fitness of things that the University 
has conferred on Mr ^^ookerjee the degree of Doctor 
of Literature honoris causa as a mark of the appreeia 
tion of the good work done by him during the four 
years of his administration. 

The Death of Prof. J. R. Banerjee 

'I'he death occurred at Calcutta of Prof. J. R. 
Banerjee on September 6, 1938. He was a prominent 
figure in the educational circle of Calcutta and an edu- 
cationist of note. lie was the Principal of the 
Vidyasagar College, Calcutta, for Pnif. 

Banerjee was intimately connected with the Calcutta 
University for over a quarter of a century, having been 
a member of its Senate and Syndicate from 1911 to 
February 1938. He was Dean of the Faculty of 
Arts for two years and connected with various boards 
of studies of the University. 


The Study of Nutrition in India 

The need for proper dietary surveys in the 
different parts of India has been stressed several times 
in these columns. Some surveys are under way, and 
details of diet surveys carried out by the Nutrition 
Advisory (^munittee in Mysore, Travaneore and 
Kashmir States, Assam and several other parts of 
India M'hcre the work is still in progress are now avail- 
able. We all know how important these investigations 
are for defining the problem of nutrition in this country, 
for they clearly demonstrate the deficiencies of typical 
Indian diets. 'Phe relation between signs of deficiency 
disease, and certain indices based on Ixuly measurements 
has been extensively studied; such work is expected 
to lead to fundamental knowledge about changes in 
body strueture resulting from malnutrition, and it is 
hoped to evolve a simple method of detecting mal- 
nutrition based on tht'Si; body measur(‘m(‘nts, which can 
be used to study the incidence of malnutrition in groups 
of school children. 'Phe eflVet of skimmed milk in 
accelerating growl li aiul improving the general condi- 
tion having been dcmonstrateil by ex])erinients in board- 
ing selmols, similar investigations were extended to 
groups of pour day-school children. 

Education and Administration 

Mr .lohn Sargent, Fdueational (.'ominissioncr 
designatt; to the (rovernmeiit of India, presided over 
the Kdiuational Science section of the British Associa- 
tion meeting at Cambridge. lie has bet*n Director of 
Ldueation at I'.ssix and, has served for a long lime 
wifh local admini.stralive bodies. His pri'sidcntial 
address bears testimony to his intimate knowh-dge of 
tile coin])lex relation between loeal self-governing bodies 
ami educational organization in Fngland. Mr Sargent 
apparently is in love w'ith the British system. 'Phough 
he will be confronted with a wider area with a far 
more complex relation Ixtwein (’eiitral, Pro\ineial and 
local admin.strative bodies on the one hand and different 
cadres of educational institutions on the other, we hope 
Mr Sargent will bring to bear on the educational pro- 
blems of the eounti*\’ the ealholieity and vision which 
inspires his address, extracts from wdiiih are given 
elsewhere in this issue. 

Indian Science Congress As.sociation, Silver Jubilee 
Session 

The report by the local Secretaries and the audited 
accounts of the last Silver Jubilee Session of the Indian 
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Scieiifc Congress Association present a vtTv bright 
picture of the co-operation in various ways, j)arlienlar- 
ly in the form of donations ainl of the hos]ntalily ottered 
to the delegates, received from the eili/< ns of Calcutta 
aild public bodies ineluding a large number of coni- 
inereial and irulustrial organi/alions. 'Their assistance 
contributed to the splendid siucess of this important 
session. 'The total grant of tlu‘ Caleiilta University in 
connection Vv’ilh the celebrations is Us 1. '5,000 ineliid 
ing Rs 2,500/- to the local receplioii committee. 
Besides this, the various educational instilulions of the 
city largely Indped in one way or other in att(‘nding 
to the various details of the programme. 'I’hc total 
expenditure was Ks. 2r),;t7t) and odd. It is interesting 
to note that the. number of members registered in the 
Association was 2,158 of which more than 2.200 atlernl- 
cd; wliereas only 7:i!) were present at the 22nd Sessi<m 
at Calcutta in 

Royal Institute of Science, Bombay 

'J’he Royal Institute of S<-ienee of Bombay has 
issued its third nport for the ])eriod Itt.'t !«- 1087. It 
may be recalled that the Institute eommeneed teaching 
work in 1020 for undergraduate and post graduate 
classes. Ibit from June, 10.‘t7 the undergraduate 
classes have be(‘n removed to Elphinstone ('ollcgc 
where languages are also taught. The cost of educa- 
tion per head was on the averagt' per year Us. (iSO of 
which Us. 200 were met bv tfie (/overnmeiit of Ihnnbav. 

• i* 

'The annual expenditure j)er year was near about 
Rs. 1,05,000. 'The statt’ of tlie Institute has 150 notes 
and papers to its credit for the })eriod under review, 
eh<‘niistry leading with 102 papers. 'The abstract (»f 
these are appended in the report. A very interest 
ing chart is included which shows that .*t(i’l% of the 
alumni are college teaeluTs ami 2 18“ , are in seitmee 
posts in iiuiiistries. 'Those eni])loyed in Research 
Institute, and the research scholars make a total oi 
5‘t®,.. It is significant that pure research work is 
Wing done ’oy 0*()% and those stiidying abroad (the 
majority of whom aspire for eovetable easy jol)s) 
amount to ()‘7‘/.. 'These figures are maje from a total 
of 105 students who were in the post-graduate, depart 
ments during 1925-;i7. 'The report rightly points out 
that quality of research work is suffering because the 
batch of research workers mentioneil above are either 
preparing or w’aiting for lobs to not-V(!ry-suitablc 


grade of which they surrender and if necessary may 
also refund the money. We may add such a situation 
prevails all over this country. 

Are the Jews Unproductive? 

^fan is defined as ‘ a rational animal his 
distinctive i-haraeleristic being rationality. It is this 
quality that lias made him the most powerful living 
being. Ife. has conquered the forces of nature and 
linriiesse<l them for bis multifarious use. He lias 
mastered science, which has given groat power. 

Bui man has also evolved a system of ctliitvs. He 
lias perhaps built it up for bis own convenience and 
comfort, for be w'anls to keep up the Sueiely in wliieh 
lu‘ has constantly tii move. He needs a wellVirdered 
Society for the satisfaction of his primary instincts of 
sex, hunger, and group associations. 

Blit ethics itself has got to be. rational and its 
study must at all costs tally with the dictates of reason. 
'The ethical principles must be rational and stand the 
searc*liing test of ordert‘d reasoning. 'The result is 
that man has gradually <‘ultivated a seientifie outlook. 

It is therefore sometimes highly pu/zling to find men 
preaching and holding opinions apparently against 
reason. 'There are men obsessed so miieh with hatred 
that they are giiidt'd more by the dictates of the heart 
than by those of the bead. Bsyebologists will ])erhaps 
explain this obsession as a ' complex *. 

We do not know how the Jew-complex of Herr 
Hitler can be explained. Psychoanalysis will no doubt 
reveal it. But is not jxsyelioanalysis the production 
of the brain of Freud who is a Jew, and is therefore, 
as deelareil by the Fiilirer at Niirenberg, iinproiluetivi*.^ 
'The opinion of the Nazi Leader cannot be loose talk, 
pronouneed in the heat of a moment, but is llic result 
of careful thinking and deliberation. But the literature 
describing the new Hitlerian theory liavc not given any 
I’ogent reasons to support so original a thesis. 'This 
gives rise to serious doubts about the validity of the 
proposition. For, let ns consider Freud, Fihrlicb, 
Fiiri.stcin, Haber, Meyerhoff, Warburg, Wasserman, 
Hertz and a host of other famous names in their res- 
pective fields of knowledge. Are they, then, to be 
henceforth called unproductive, since Herr Hitler has 
deelareil them to be so? The dcelaration is preposter- 
ous and appears to be the outcome of a brain suffering 
from the Jewish complex. 
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91 years represents the experience of the firm 
of Siemens in the field of electrical engineering. 
It was in 1847 that Warner Von Siemens built 
the first dynamo. To-day his name is carried by 
electrical apparatus of every size and description 
and his memory is best perpetuated by the 
confidence that the public places in the name. 
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A Landmark — 

in Toilet Chemistry. 

# The (leoilorisatitm of Neeiii Oil and its utilisation 
in the preparations for Toilet requisites is a great 
achievement of Calcheiiiieo. 

• Calehetnief)’s MAR(*.(')-S()AI* is prepared from 
deodorised r^eeni Oil with all its antiseptic, gerini- 
ciilal and haetrieidal properties retained intact. 

MAI2GC - SCAP 

is sweetly scented and delightfully refreshing 

MARGO-SOAP 
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Hygienic Soap 

for 

Daily Toilet. 
Makes skin smooth 
soft and lovely. 
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Science in Industry 


India's Industrial Future 

Though it is admitted on all hands that progressive 
indiistrializiition will mean for this eoiinlry a rising 
standard of living and afford enlarged ojiportunities to 
the peoj^le, doubts are often expressed as to the possi- 
bility of industrialization solving (lie unemploynunt 
problem. We agree fully with Mr N. R. Sarker, 
Finance, Minister, Bengal (in his address on the 
prospects of industrialization in India, delivered at 
(iwalior) that the maximum amount of indusirializa 
tion will not of itself solve the probltmi. It would no 
doubt relieve econoinie distress of the rural [lopulation 
as much by enlarging opjHirtunilies for einphiymenl as 
by stimulating demands for raw materials for the 
industries. Miieh also depends on the growth of 
population on the one hand and the development of 
national re.sources on the other. Aeeording to 
Mr Sarkar, therefore, “ India’s policy of industrializa- 
tion should thus be determined on the basis of the 
requirements of her own economic order. In certain 
detail.s, India may initiate and adopt with profit tlie 
industrial methods and technique of other countries. 
But the main objective, of our policy should be a broad 
based and remunerative agriculture suecured by 
flourishing cottage industries and further sustained by 
the development of larger industries.” 

During the last t>vcnly-five years, however, the 
world has witnessed with disbelief and suspicion the 
great economic drama enacted on the soil of Russia. 
In the days of the Czar, the conditions, material and 
social, w'crc very much the same as we find in India 
to-day. Nobody could then believe that the problem 
of Russia’s poverty and unemployment could be solved 
by industrialization alone. But to-day we find that 
the whole outlook has changed. A new era has been 
ushered into the land. Industrialization alone has 
completely eradicated unemployment. That is not be- 
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cause the rate of population has gone down since the 
days of the Czar — but because Soviet Russia has known 
how to adjust itself to the sudden increase in popula- 
tion. France, (iennany, Italy, Japan, Great Britain, 
Holland -all tliese eountries have eaeh a greater a den- 
sity of population than India. She is also far rieher 
than any of these in the matter <d' her natural re- 
sources. She possesses, perhaps in excess, latent 
national wealth which if properly tapped and developed 
should meet the deriiamls of her whole jiopulaticm and 
mure besides. Klforts must therefore be made to uti- 
lize fully the re.sources of the land, to strengthen 
man power, and raise socual, health and economic; 
standards through the advaneeimuit and ap])liealion of 
seieiiee. Thi.s is unlikely to achieve so long as 
c*apilalism continues in its present form at least. 

Gold-Plated Glass 

To the er(‘dil of Frof. Charles S. Gibson goes the 
disemery of what is described as a new and easy 
method of depositing film of pure golcl on glass or other 
surfaces. The* examples of his work were recently 
iiielucled among the exhibits in the South African Court 
of the Imperial Institulc;, South Kemsington, England. 
.VcH-ording to Prof. Gibson, brilliant films, the heaviest 
of wiiich is only O’OOOt mm. thick have been dejiosited 
cheinieally on suitably jirepared surfaces. By reflected 
light tlmy a|)pear as massive gold, and by transmitted 
light show the beautiful grc*cnish-bluc colour character- 
istic of thin gold films. I'hcy are capable of being 
polished, but can he produced in sucii a manner as to 
rtmdcr this uiinc;ccssary. The thickness can be varicul 
by altering the condition of the reaction and the condi- 
tions of the reactants. Pure gold films are actually 
more easily produced than those silver, and chemically 
they are much more inert.” The process discovered 
by Prof. Gibson is said to have considerable .scientific 
value, Iwsidcs the point of view of luxury. 
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SCIENCE IN INDUSTRY 
Storing Eggs 

Tilt* new vaeiiiim-earboM dioxide oil treatment to 
keep fresh in storaife has heen applied <ni a eom- 

inereial scale and found to he much suj)eri<ir to other 
eorinnereial methotls of shell treat inent. A earload of 

was stored six months in New York City. Sixty - 
five per cent oil (lie oiled by the new vaeuuiu- 

eurbon dioxide inelhoil went into storage as U. S. 
Kxtras, and iJ.'l per eent, came out still in the same 
grade. Hut of the eggs oiled by the. ordinary dip 
method, 7:t per eent went into storage us S. Extras 
and only :W per cent eamo out in that grade of the 


untreated controls, 77 per eent went in and 10 per eent 
eainc out as (J. S. Extras. 

The. eggs arc placed in a Vacuum Cliamber which 
draws the air out of them. Then they arc dipy)cd in 
a tasteless, odourless mineral oil in the t hamber and 
placed in carbon dioxide. 'I'he eggs automatically pull 
soim‘ of the earbon dioxide sutiirat(‘d oil into the pores 
ot their shells — Science Difjest. 

Industrial Article for October 

Power Alcohol ' by Dr \. (i. Chatter ji;e, D.Se. of 
tJie Harcourt Huticr Institute, forms the industrial article 
of this issue of our journal. 


Power Alcohol 

N. G. Chatter j;?e 

llantmrt. 'IV 'Im iIcwI'mI IiotitiCc. 


In thi.s paper, I propose to confine myself to the 
possibilities in the United Provinces of generating 
power by the use of alcohol fuel. 

In the absence of indigenous supplies of coal or 
petroleum within these provinces, it is but natural that 
greatest attention should be paid to ethyl alcohol, as 
it is the only alternative' fuel, the .sup])lics c»f which 
can be drawn from recurrent vegetable, sources instead 
of the nature’s fixed capital of mineral wealth. The 
rapid development of the. internal combustion engine, as 
generators of pow(T in motor* cars, tractors, and 
stationary engines of small and medium power, is 
leading to an evcr-incrcasing demand for a volatile 
liquid fuel, which i.s at present being almost wholly 
met by imported petroleum, entailing huge drainage of 
national wealth. We have therefore to enquire, on the 
one hand, into the possibilities of finding prolific and 
cheap indigenous sou.ces of alcohol, and on the other 
hand, into the suitability of alcohol as a motor fuel. 


Sourcen of Alcohol — On account of the rapid 
growth of the sugar industry in these provinces, there 
is now a large surplus of molasses, the disposal of 
which is an acute problem. Molasses is an ideal raw 
material for the. manufacture of alcohol, so that in it 
we have an abundant supjjly of cheap raw material, 
distributed all over the province, it is estimated thjpit 
in the Ignited Provinces, about 200,000 tons of surpliis 
molasses w'ould be available per annum, at a price not 
exceeding annas -/4/- per maund. Indeed OUr 
information is that the average price received by the 
sugar factories for molasses during last year w^as only 
about Rs. 0-1-2 per maund. Assuming that one ton of 
molas.ses would produce 00 gallons of alcohol, it would 
be seen that in surplus molasses we have a potential 
indigenous source of supply of about 12,000,000 gallons 
of alcohol. 

Comparison of Alcohol and Petrol — The main 
points in which alcohol differs from petrol as a fuel 
may be summarised as follows: — 
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(1) 'I'hu va])our pjvssun- of alooliol at low Iriii- 

])cralur<s is lowrr lliaii that of prinil. 
Ill lonsrcpuiur of this the- alooliol iimtor 
is nioro (liHitull to start. Tliis ran 
<asily In- remedied in (lilfcrtiil ways. 

(2) Ah'ohol lakes longer to hnrn ft) explosion 

than pe'lrol; lienee tin- aleoliol tnolor 
should ha\e a hiirher eoinpressioii and a 
lon^rr slrokt* than tin- petrol engine. 

(.*1) 'rile mixture of aleohol \apour and air ean 
safely he suhjeeted to a pressure of 
^ 200 alniosplnres, whereas the safelv 

limit for petrol is SO atmospheres. 

( !• ) Mixtures eif aleohol \apour aiul air ha\«- a 
wider e\()Iosi\(: ranj*e than is the ease 
with petrol. 'I'his [lermits of nreater 
latitude' in tin* air su))ply. 

( .-) j Aleohol \ a|)our reepiires h-ss air for its 
eomhuslioii than petrol \ap«)ur; heiue 
there' results more* lhorou_i»h mi.xiiu*; in 
the ease e)f ah'ohol anti eeuiseejneutly the 
e'omhustiem is more eoinplete*. 

(H) 'I'lit* heat, of eoinhust ion e)f aleohe)! is nineh 
lower than that of jietrol. Ihit tins 

disadvantage* may to some e.xlenl he 

eoinpe'iisaletl hy the* higher latent eif 

aleohol, anel the larger inerease in speeilie* 
volume td’ the prealuets of eeunhustiem, se) 
that a inixetl |)elreil aleolml fue l in ee iiain 
preipeirtienis may aetually sheew a slightly 
he’lter ettieieiiey than straight pe trol. 

.Ilculnil Furl.s 'These* may he eli\ideel jnte> lwe» 
elasse‘s ; ■ 

( 1 ) li'.eire) e*arhei'.i fuels e'euitaining aleoheel. 

(2) Straight alt*ohol. 

Of lht*se, the iirst tyin* has ree*t*ive*el m«)sl altentitni 
■mel large epiantities t)f sueh ml.\t*ei fuels are be ing useel 
in aJmeist t'very eeumlrv in the worlel for elriiing nie)le)r 
‘■ars in jilaet; of pure petreil. It is now estahlisheil 
heyemel elispute that a mixetl fuel e-ousistiug eil petrol 
eemtaining absolute aleeilml to the maximum extent eil 
is just as goe>el a inoteir fuel as straight petreil. 
lueleeel certain elistiiiel advantages are alsei e*laimi.*el teir 
siieh ty 2 )es of jJvtred-aleedie)! mixeel fue l.s. 


'This suhje*e t has eif late* hie-n wielely eliseusseel in 
this e-emiitry, se) that it weiulel sufKee* te) say that sueh 
petrol-aleeihol mixeel fuels ean he inelise*riminate*ly useel 
with entire satisfaeliem in })hue* eif jielreil in all kinels 
e)f nuiteir i*ars, witlmut fee ling the* ne*e*e*ssily of making 
any aiti‘ratie)n in the e ngine* e)r e ve n I he* e*arhure‘ttor. 

'The he*ha\ iour of pe treel ahohol mixe el fue ls in 
engines eh*signe*el for pe*tre)l whe*n the* |)roportie>n e)f 
ah'ohol is iut*rease*el is sunimarise*el he*le)w: 

(/) Mixtures i*ontaining 0 to l.'i' eif ale*ohe)l 
hehave* prae*tie*ally the* same* as pure* petrol anel in use* 
do neit re*e(uire* any e*hange* in the* e*:trhure*l tor. 'The* 
consumption of the* fue*l is e)f the* same* orele r. A iimre* 
snie>e)th running of the* motor is ueitieeei. 

(//) When the- epiantitx eif ahethol in the* mixture 
is ine re aseel it is fouiiel that at about 20 ‘Jo pe r ee*ilt 
aie*e>iie)i the* working e»f l!ie* motor is always \e*ry smeieith 
anel in aetual )>rae*tiei*. a slight eliminutiem in fue*l 
i*e>nsumpt ion may he* oh'-er\iel. 

(in) When the proportion eif ah*ohe»l is rai.se*ei to 
about .*10 .*15 the mixture* falls eleiwn again sei far as 
fue l eeensumptiem is eeuiee rne el, to the* staiieiarel eif petreil, 
OP pe*rhaps a slight ine*re ase* in i*onsumpliem may he* 
notie*e*el. 'The* tlexihility eif the* moten* e*ontinue*s to he 
pe*rfe*e*t. hut a regulation of the* earhiire l teir anel spark 
eeuitreil he*e*oine*s ahneist a neee ssily. 

(re) When the ale*o/ie)l propeirtie)!! is still further 
ioere*ase*el. it l:ee*e)nie*s al>se)lule*|y ne*e*e*ssary te) umdify the* 
e*arUure*t ten* and the* cemtred, while* the* fue l (*e»usumplion 
inere*.ise* rapidly. 

Strnnifh o/' .llt'ithnl nnd I m l rhanu lrrislics- 

" Spirit e)f all stre ngths eleiwn tei ahemt 50 ean he* 
use el for working iute*rnal e emdmst ion e'ligine s. assuming 
eif e’eiurse*. tliat the* latte r ha\i* been prope rly aeljuste*d. 
The fue l eemsumptiem ine*re*ase s. for a give*n e emipre-ssion 
ratio anel It.ael, with the* water e*e»nte*ut e»f the* sjiiril. 
'The change* he)wcM*r, is \i*ry small an iiu*re*ase* in 
stre ngth from SO to }K) jie r « e-nt spirit brings ahemt emiy 
an insignitie*ant inerease* i?) the* peiwer e)f the* engine*. 
W'ilh spirit of stre*ngth he*lwe*e*n 100 anel S(t pe r e*e*nt. the* 
e*e>tisnmption eif fue*l is eliree tly pro))e)rtie>nal lei the* wate r 
eemte nt of the* spirit. With 70 ' spirit it is eliftie ult to 
ke*e*p the* engine* going. Spirit eif 50 strength brings 
ahemt the* maximum ele*e*re*ase* in powe*r anel the* e*ffie*ie*ne*y 
,»f the e’ligine* is very leiw. 'The* maximum powe*r is 72'.' 
meire whe'ii using spirit eif Ol*',’;. strength. 'The* jire'.seiiee 
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of \v;il<‘r in spirit adiiiils of ;ni iru n .‘isc in llir 
piTssion ratio witlioiil pnin.ilurr ignition. ' 

J' hf nrri irnl nf h.uif.tf I'rt’lot Httinfr ii'illi 

I'tIrftI iHnI Utiilid! (I.irliiv /iin-Ns finl. i\' 

/','//(’/. rif. Si pli ml>« r 

Tin- iTsnlls an Minuiiarist il in I In- i'ulidw inu; lahlr, 
for tin* four ditVrnut si ts of roiiilil ions 

('oiiJihoM 1 {{('ill liirls (‘otiipK'trl \ i « apio*ati'! I 

anil at llic sanio ti inpi-ratiiri*. uliii h 
rcijiiin s iiius li nion- licat input fi r tiu- 
alroliol air inixtnrr. 

( ‘oiiilit ion II riu- o-asolinr romplitrlx ixa 
poralcii ami tin- alcoiioi at por (■(‘iii 
r\ aporatiai. wiiirii napiirrs lln- s'aiiir In at 
inputs. 

Coiiiiition Iff Hotii fiu'ls coinpli-lily cva 
poratnl. Iml at llir ininiiinnn inixtnrr 
Irnipi rat nri- in carli t-asi'. 

Conililion IN’ - No rvaporation or li<atini»; of 
ritin r furl- air niixturr. 


iiivfstijfnlors. TIu* following may now Im* arrrptnl as 
fully rstalilislual : — 

(I) VIroliol of slniigtli IM-Dd',', may lir usrd as 
furl in ordinary i-nginrs drsignial for working on prlrol, 
willi minor rliangrs in llir rarliurrltor and float. 'I’hr 
ronsuniption of furl would Iir approximatriy oO inorr 
than that with prtrol. 

{'* ) In rngim-s sprrially di signrd for working with 
alrohol (i’u rrasrd ri.m))rrssion ) . Highrr powrr may hr 
ohiaimai, while the fuel eon.sum|)lion would he about 
:t:t more than with petrol for the same power. 

In general, therefore, it is si'en that tin* petrol 
engine reijnirrs some modiiieations to suit it for ali’ole 1 
fuel. It is im})orlanl to observe that wliereas'lhe liesl 
r 'udilMm of working with petrol as fuel are known \ery 
fully, the work on straight alrohol fuel is <»f a pioneer 
nature, and it is doubtful whether full justiei- has yet 
been ilone to alrohol. 

Mcihud (ill manufacture af nlcalidt. 

Ah'ohoi is mminfaelured by tin* rei'iilieation of the 
dilute se.lulion obtaiiual after the, fermentalion of sugar 
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Thi- li aoi'iiie.'d di duelio!e> iiH ntioued aboxe haxe t)e<*n 
to a large extent lully eontlrmed by the results of the 
praetieal tests eondiieleil from lime to time by different 
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!< parls of wntor. lliis is llit- nioxiiiumi sh-i n^lli «»l‘ aK-olml 
that can lu* ohtaiiual In slrai>ihl m i ii'ii al io.i ihr 
* ft rint-nlid wash.’ 

'riu‘ mamil'acliiro of iiuhistrial alrohol is at pis st iil 
hcin^;’ oarriod out in all dislilU-rius in India <‘(|ni|)prd 
with patnil coiitiniioiis stills. In fact, Ihr ali-. iioi as it 
fonuss out of lln sr stills is what is known as ' rivliiiii! 
spirit ’ and tin* slrun«>th varirs ^om rally Inan JM) lo 
<Hi% l)v volninr. 'rin* suhsocpKnl inanijinlat ion i»f tins 
spirit in waivhous<.‘s hy tin* adilition (d‘ wati-r, i-ln ini^ als, 
or other snhstanees, e<inverls it iiit«i \ arions I ruins of 
drinking spirit, ' niethylalt*d s]nril,' or ' specially di iia 
tnr(*<l spirit.’ 

I'lirtlnr diliydration of reetiiii-d spirit w;js till 
recently a matter of eonsiderahh; diftieiilly, ;itnl tin- 
usual process of jut*Uing 'absolute al(*ohor was b\ 
ilistillation with lime. 'I’his was a costly priuess and 
entailed eonsiderahh* lossi's in workiny,'. Mnt within 
the last fiftee n years or .so, at least two dilleia nt 
processes have been <h*vclop<!d and have met with eon 
sideral)h' eoinmereial sueeess. 'I'hest* ar<* eoinmnnl\ 
kin>wn as tin* azeolropii* process and the salt deliNdra 
tion process. 'I'he folhnviny table {I ulcnini'to.iul Stnfur 
Journal, March l!».‘{S) y’i\cs the pi-es( nl anmi'il pro 
duelioii of a])solut<* alcohol by these processes: 

fl orid i>ro(lncl'uni o/’ Ahsolnlr .ll('ohol ( i 
I. Ar.col ntpir process, 

Heet rolit res 

1 lleelrolilre gallons 


ill) M(*lle system .. 

(b) 'Drawinol’ systi-m .. :{,0()(),(i(i0 

'I’otal S.L^.^O.OOO 

I I. Sall-dch fulraii'in ,V i>lln‘r /n-o.-e.v 

(a) Iliag sysleiii (alkali acetates) 

(b) I. (j. r. system (yypsuin) . . LMi.'i.OOO 

(c*) ^^^*rek I*ressun! system (linn*) 120,000 

Total l,;i(;().00() 


I mpurtunce of Commercial dch ifdralcd alcohol. 

It may well be asked what was the ne<-essily for the 
eoinmereial manufueturc of {*henp dehydrated ah*ohol. 
'I'he reason is that dehvtlrated alcohol has a inneh 


wider ranyi* of miscibility with pitrol than reetiti<*d 
spirit, which was found to he uiisiiifed ior the pr<* 
paratioii of ;ih*ohol petrol niixlons. in the pr.iport ions 
ill whieh tile l;ili« r wen fon:i(! In li !• I a'. ;i ii'e.lm- 
ear fuel. Mixtures of r«(lirud spirit with pi hoi lend 
to St pa rate easily, anti thus yi\e rist to Irouhle. i)n 
the contrary, mixtures made with ihhydraitii /ileoliol 
and petrol lia\e been found to he sl;d>h and perfectly 
satisfaetor\ for all practical purpost s. 

1 1 may he- init restiny to iiolt that with tin success 
aehi(‘\ed in the eoinmereial in.iiiu tael lire of dehydrated 
ahohol. till world eonsuinplion of the hitter for 
purposes of preparing mixed motorcar liiils has bi t*n 
risiny rapidly as is shown hy tin- followiny table for 
the two eoiintrie.. I'r;iiiee .'nid tierm:iny. 

rilANt K. t.KItM.W’V. 

.. ls.s*j;.t)()() yals. l!»:u . 2o.i;.57.(>0() yals. 

l!i;>2 . I2,<).'>s.()0() .. i-./in.t.ooo 

:ii- . . .'> i.,.‘t.ss.()()() .. in.'M ;{i . . .. 

. . S1..-»2l.()(K) .. I!»;{ I . |s..')n}).()tK) .. 

;U) . . ss.ooo.ooo 

( proh;dde liyiiit • 

As e’eliN tlraleil ;deohol is now almost <■\elusively 
used ftir the yeneration of power and as reeint 
nsearehes lia\e e\(d\ed processes so that now there 
is little dilfereliee lielween Hie enst of maiiufaelun* 
of dehydrated alcohol and reelitieil spirit, “power 
alec.lioh li.’is now lueomi* almost synonymous w'ilh 
(!'h\dral»d ;diohol. It sei ms. tlierefnre. tli.il for power 
purposes tin* use of deii.il iireil reetiliid spirit of about 
ini slrenylli is an an;n hnniisni ;nid sliould be 
yiyen up. 

Co>:l oj ind im I ti< f a rc <ff jni.ccr tJiohol A y’ood 
deal ot false er\ se< in'* to have been raised a lew' ye.'irs 
ayo nil tile (piesfion of cost of maniifaeluri of power 
alcohol, tint fortunately this has now praetieallv 
died out. 

This estimati* was jiresiim.dily h;ised on the work- 
iny of a disfil.N ry with a plant capacity of about 1,500 
yallons per day. Tin- yvriler hoyytver is coin ineed 
that in a distillery of '.nllleiinl ly larye capacity, the 
cost o( prothielion of powi r alcohol without the addition 
of any dennturant, would not exi-eed Its. 0 f-d per 
yallon, yvith molasses at !■ [a r inaund th In cred at 
the <listillery. One <d' the most important factors to 
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hrin^ aluuil this rt'diiclion is tin* fact llial within tlir 
last montii an a^n-i'incnl has lu-cii reached hy which the 
patentees of mic nf I he most important processes for 
nianiitacturin^ power alcohol arc to char;»c only a 
nominal sum for tlic use of tlicir j)alent in j)Iaec of 
about pics per i»allon whi<-h llu-y al lirst wanteil to 
charge. 

('nsl (if i/rnrnil'niff poit’cr {cHli nirohol furl 
In an orilifiarv ciii»inc d,‘si|*ne(l for running on 
petrol, it has l)ccn toimd tliat tlic (‘onsumption of fiici 
when using alcohol of }ni ’ , strength, may he about 
O.titi litn- per |{. II. I*, hr. 

'rile following results were obtained by Prof. 
Mawrziniek, in experinienling with JXJ ’ spirit and 
petrol in ditlerrnt makes ol motor ear engines. 'Phe 
engines wa re of ih(‘ following make; 
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It would be st-en that llm engines experimented 
upoii had (oniparaliv, I.V low voin|)r. >,si«„ raHo. On,- 
w.iid.l UuTcforr ivasoiialilv ||,at i,. „ |,rn,«.rly 




designed engint* of liigh (*oinpression and using dohy 
drated alcohol denalund with say d-S'/, of kerosene, 
the eonsumption of fuel per Ibll. P./hr, be very nearly 
the same as w ith petrol in an ordinary p« trol engine. 
In other words, we may safely assume that in the 
ah-ohol engine, the i'onsumption of fuel may be ri'ekon- 
ed at about ()..)5 litre per li.H.I\/hr. If the fiu‘1 is 
available at -/(>/ per gallon, the 4'osl n the fuel w'ouid 
be about ll.y pits per kW’H.; in other words, thi‘ 
overall cost of giuieraliog powor in an alcohol (‘iigiiK’ 
may bt* within one anna pi r uuil. 

This compares (juiie la\i.urably witn (he charges 
for hydro elci-l rie energy in llu- L.i. In answer to 

a ((U(‘sli4)n in the lagislative Council, the sjiokesinan 
for tilt' f MM'i rnuh nt is reptirttal to ha\e gii’en Kle in 
formation that Ihe total eosi of pro\ itiing each unit 
stdtl in llu' hydro elect rie scheme during was 

ll.dt pits anil Iht' aw'ragt' salt' j)i‘ii(- per unit sohl 
was 12. ‘Jl- pits, and further ihat the charges were 
airt'ady so low thal there was no rotun lt»r lurther 
r<‘flut‘titm for some linx' lt> etiine. 

Kd'cisr lirxl nriitni.s One faeitn- which may impetle 
the tleveltipmenl of power-aleohtd in Ihis etuuitry is the 
existence of t xeise reslrielioiis frametl many years ago 
before, power alcohol enu red into eoiisitleranon. 11 is 
essential thal rest riel it>ns agaiosl ihe use <,t power 
aletihol should be relaxed t tuisitlerably. anil this is 
[mssible only wht n a suitaliU' ih nalurant has hi t u iound. 

Ptyu'rr-.llvohol and i rtu'hu'uil (loi'ri fimrnl 
rrt'ruurs 'I’here is out' ])oini iif jiarainount imporlanee 
in eonneetion with Ihe use td’ jmwi r alcohol. I ntler 
the (jroverimienl of India .\et of lJ>d.), any excise tluly 
levietl on alcohol useti for gi m r.aling ja.wt r or lor the 
mailer of lliat ft»r most imlustrial purpi>si s is liable 
to go li» the central re\enues. .\l Ihe same 
lime, it is yet tloubtlul if any kind id vend fee 
can be levietl by the Provincial (iovt rnmeni lUi power 
aletdiol. The only wav therefore in which the Pro\ in 
eial (iovernmeni can thrive any revenue trom Ihe power 
alcohol iniluslry is to take up the monojioly of Ihe 
industry as has been ilone in most otlu r eounlries. 
'I’here should not be any st rie.iis ob jection to Ibis, as 
a scheme can t'asily be tleviseil by which without aheel- 
ing the interests of the existing tiistilleries, Iht* intluslrv 
ninv be made to yit'Iil some revenue to the province as 
a small neompense for the loss on aeeouni of the iutro- 
duetion of prohibilitm. Py a clever adjustment of the 
sale price of denaluretl alt'olml for general power 
purposes in eninparisoii to thal of kerosene, it may not 


SCIKNCK & 
CULTURE 



SCIENCE IN INDUSTRY 

In* (iifficult to loakf an avrra^c nrl profit ol almul aiiaas 
two p(.'r ^ailoi) without ciitailii)^ aiiv haniship dii tin 
(‘oiisiiinrr. 

Convhuinttj rvmarks 1 liavt* J iulravomrd to show 
that the only fuel, aparl from wood, availahio in tlu* 
I’nitfd l^rovim*t‘s is alcohol, for which there is at 
jircscnl an abundant snp|)ly of raw inatt rial in tin- loriii 
of molasses. While ?nosl of the countries id' the world 
are willinjj;ly sutferinis; llnaneial losses in tr\iii«;- to 


rej)laee imported petrol by indifreiions alcohol, in these 
provinces it would be possible to use powir alcohol 
with eonsiderabh* financial !>ain to the country. 

It is therefore submitted that the technical and 
• eonomie aspects oi ilevelopinj;- power for a^;rieultliral 
purposis- wherein tin* problem of distributing' cheap 
p.'wer t»ver a wide spread area with small intermittent 
lonsuminy units is aiiite by nnans of aleohtd en^^ines 
shonid receive strious consideration when dev<‘lopin^ 
any eonsolidattal seluine for the efficient conservation, 
iitili/ation and distribution of power in these provinces. 


Perfected Fluorescent Lurniline Lamps 


Invisible snnrays, imprisoneil wilhin fnbidar :;lass 
bulbs, and bonibardin;;' chemical jiowders wiiieh serve 
as (‘iier^y transformers, are now Ih ini*' used to produce 
»'(Kd li^hl s<uirees that duplicate all the pastel tints 
«d the rainbow. 

'The new li^ht sonrei s, desiniialed as fin i,-. eei.i 
lumiliiu* lamps, provide htitherto unobtainable tints of 
etdiired li^’ht with, in some eases, as miuh as 120 times 
the illumination, for the current consumed, as filament 
lamps of the same e»)lor, and with only a fraction of the 
heat. One »»f them jiroduees the luarest approach to 
natural daylight ever a<hiiVed by any artiliei;d 
illiiminant. 

Flnoresei nt piovders, compounded in the X< la Park 
laboratories of the (Miieral Iv ha-trie (’ompany and 
specially Iu*at treated, ludd the si-en ls ol eflieieiiey ami 
eolor-])rodueiiij!; qualities of the new laiiqis, it has been 
ri vealed. Activated bv ultra violet, and funetioniug as 
I ranstormers, the powders absorb the simrt. invisible 
idtra-vjoh t rays and re- radiate this eneri*y in those 
hi; 4 ln*r wa\’e-bands that comprise tin- color ranui- «d the 
speetrnm. Kaeh powdir has its own eharaeterist ii* 


wave-band with which if responds to the nil ra-violet, 
thus formini;; its own parlieid.'ir color of emitted li«;’hi. 

Wilhin the bulb of the new lluoresi-eni lamp is a 
trace of nwreury. a small amount «)f ar^on j*as at low 
pressure, and a eoalinj*' of tlu- fluoresi cnl powder. When 
the current is turned on, the arj»on ser\es as a “ starter," 
and in a frai'lion of a second a feeble bhu* li^ht with a 
Jari'c eoniponeni of iioisible ultra-violet railiation is 
o-eiieraled inside the tube. The ultra violet radiation 
strikes the fluorescent coating and is re-radiated in tin* 
visible ran.i»e of the spectrum. Likt- all eleetrie- 
diseharne lijihl sources, the lluoreseent lainjis n*quir»* 
speieal transformers, or chokes, which sirve as valves 
in controlling' the flow of ehetrie current, t’niike some 
otiu-r types of mereiiry-va|)or lamps, howevm*, tiu’y 
attain fidl brilliancy in a few seconds. 

Amonji; the many fii lds of atipliealion f«>r the new 
fiimreseenl lamps minhl be listid the following: theatres, 
hotels, sjaeialty shops, stons, beauty parlors, arl 
naileries, architectural built in linhlinn in many forms, 
railway <ars, and so on. 
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Causal Fac tois in Epidemic Dropsy 

Thi.' Sfjjtcinlxr issuv' of Ihr (’nltnlla Medical 
Jounud contai.;'! an firlicir l)\ l)r 1^. 1^. I.al on Iht* 
possihilily of ct rlaiii Iomc < oiisl itiu iiis of imislanl «;il 
noting' as a causai i.jo'or ol K))i(l('inio I)i*(‘|)sy. -I lu so 
toxic (M)nsliliii Ills inii>hl arisj' from adulh raiils fir 
iliscascil smls. Kxpcrimi iilal and cpidi iniolooirnl 
cvidi’iUT poinis lo ils luiiii; a clictiiical poison rallur 
than a living virus. Ally lisolliiocyanalo and hroinacc- 
tic cslcr arc llic common adiillcranls used hi impar! 
pnn^cnev to llic ml. Ilydro^tii cya’iidc has also l)c<*:i 
shown 1(1 he present in compaiMli\ ely lar;,;C amonnis in 
certain consignments of mustard oil. In vi« \v of Dr Dal’s 
cx’pcrimcnts. it is ditHcnll lo support the contention of 
Dntt (Dnit, S. S< iknik and (i i.im hi; ; •/, 255. U);i7 ; 
also Miikhcrji, ID Scikni k and (’ri.TruE; •/, I I I. 
IP.'IS) rcif-ardint!,’ the role of hydrou'en < yaiiide. 

'rile \ilamiii and riee theories now seem to ho 
ahandoned. .^nlfieienl at ten! ion has, howei er, not heeii 
])aid to fiinual disease in mnslard see<ls. ihe most fn*- 
(|nent ol which is Allrrnaria Hrassica. A tlmronijjh 
study of Ihe fmii'al diseast s of mnslard seeds is. there 
fore, iir^inlly called for. 


Swiney Prize for a Work on Medical Jurisprudence 

'The pri/.e. which consists of a cup valned at 
£100/ nlas monev to the saim* ainonnl. is otlered hy 
th(‘ Uoyal Society of .\rts. .Inlin Strtiet, Adelphi, 
T^nidon, \V. C. 2, alternalely for medical and j^eneral 
jurisprudence, hut if at any time the Committee is 
unahle tf) liiid a work of suflieieiit merit in the class 
wlio.se turn it is to reeei\e the award, it is at liberty 
to ret‘ommend a hook l)eloni*inj 4 ; to the other class. 'I’lie 
next award of the l*ri/.e will he made in .lanuary, 


'I’he work jjs lo he snhmitled lo the Secretary of the 
Siieielv. not later than November .'lOlli, IP.MS, 

The Extent and Intensity of Extreme Ultra-Violet 
Solar Radiation at Calcutta, with Special Reference 
to i^s Therapeutic Value P. (ihush. Dr 

A. ('. riAl and Mr M. K. Sen,- Anar. Ind. Med. Assn.^ 
Nov. I‘i5h. 

'I'his investifialion reeordejl. for llu iirsl lime, the 
<‘Xtt‘nl and inlensily of hiole.j'iealiy active (.‘h'tOO.N ’ lo 
2JtOOA^' ) /one of Ihe nlira \ ioh t radiation of Sims rays 
at (’aleutta. 

'The anlhors deserihi d in delail the characters ol 
solar radiatioii and discussed the experimental methods 
for measuring’ the inlensily of ultra violet radiation. 
I'or lluir <»wn investigation they havi“ adopted a photo 
graphic pholomelrie method which is, llu'v think, lu ller 
than photo chemical mt'lhoii as '* it is capable oi 
i'V.alnaliiiir aeenralely the energy of the aforesaid bio 
loij;ieallv aelixi- re^jion of Ihe speeirnm unijjnely. 

'I'he invest ii^ation determint'd the inlensily of tin 
radiation and ils variation tluriu»- the course of a day 
ami also for the dilfereiit months ot a year. 1 heir 
li;idin;4S showed that the ma.ximnm inteiisily of the 
radiation was present for about thiaa- hours ol the 
noon liim*. It declines in the mornings as well as in 
the evenings. 'I’he month of .lime recorded the 
highest intiusily and .Inly the maximum extension. 
'I’he fall is rather (piiek both in .May ami in .Inly. 

In the months of March, April, .May, .June and 
.Inly the rate of increase of llu- lon«:er waveleii^^ths is 
mueli more cpiiek than in the other months. 'I’his seems 
lo imlie.'ite that alonji: with the im n ase of ultra violet 
ravs lher»‘ is also an increase of both luminous and heal 
ravs in those months. 
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'riic nionllis ol‘ Manh, A|)ril aiul May rtiiinli'! 
iniu'li wrakor ultra violrl radiation. Tin- n ason 
probably was tbr seal trriMis: oi‘ tin* rays by (iiirr dust 
parlii'bs carrii'd iii^li in llu' alntosplu-rr by llu* imr 
wislt r winds. 

'riir inl<‘nsily ol* llu- niornin;*' ra\s was \ny iniicli 
loss Ilian llial oi (ho midday in ilii* miinlhs of Ma\ lo 
Soploinbor and also in (ho wint‘ r inonihs. d'ho anihors 
thought (his to bo duo to (ho soallorin^ ollool prodiu'od 
bv snspondod partioli-s in the atinosphoro and by (h< 
smoko (d* honso tins in tho wintor months. 

P. A. A. 

t 

liitcrnutional Posl-Ciiaclualc Medical Couises in Boilin 

'I’hi Ibriinor Akadimi<- t'lir ar/tlioho I’orl bildii.i;^. 
is holding (ho lollowinin' modioal }iosl i» radii: oomsos 

in anliimn of l!).‘{S. 

I. Conrso in I ho tldd of inlornal disiasts in 
whioh livos aro siiddonly ondaiif^i nd 
(from .‘trd to Slh of Ot'tolar) In : 

KM. aO, 

‘J. Post ^;’raduato lamrso on tho subjoot of ail 
molds of nms<*los and joints (from lOlh 
to Idth of Oolobi’r) boo; K.M. 50. 

d. l*rot!;ri‘ss in tho hold of hormonos and 
vitamins (from I7lh to ‘22nd Ootobor) 
Too: K.M. 50, 

Conrso on tnboronlosis in (In* Ibriin 

.Mnnioi|ial Hospital for i'uboroulosis 

(from 2lth to 2J)th of Oolobor) Foo: 

KM. 50, 

Conrso in disoasos of (ho oar, iioso and 
throat (from 2dth of Soptomlxr to Slh 
of Ootobor). Foi* for tho wludo <onrs<-: 
KM. 150; for (In- thoorotioal part of tho 
oonrso:--Foo KM. 100, 


0. C’onrso in aoi-idriil- snr^i-ry (from 17th to 
•22nd of Oi'tobori- -boo: K.M. 70, 

7. Kost yradnalo oonrso on tho snbjool of 
iioiirolio disoasos (from 21(h to 20th of 
Ootobi'i*)- -Foo: KM. 50, 

N. I*ro])a«*d«ntio rospiiti\ oly ;idditional (rain- 
ing' oonrso in homoopathy (from lOth of 
Oolobor to 5(li of NoNomb*-r). Fho 
oonrso is divided into lw<» parts. 'Fho 
foo for part one is K.M. 25, l*arl two 
can l:o taken imh pondontly from pail 
one at a foo of K.M. 50, Koth parts 
lo^olln'r KM. 75. b'o.r assistant iloidors 
K.M. 15. KM. 50 .'ind K.M. to rospootivoly. 

!). Stioiial oonrsos in all branohos id’ nualioiiU' 
witli praotioal wo.rk at tho bodsido and 
in the laboratory, to bo hold i vt ry mio.ilh 
I ’or tlios»‘ oiinrsi-s partii-ipants ;iro ro ■ 
(jiiostod LO oommnnioato their wishes in 
ordtr to tind a oomploto projrrammo on 
their arrival. 

C\nirst‘> I to S will bi- hold in (brman, and the. 
spioi.'d oonrsts also in foreign lan,i»naju,t‘s. I''or prO’ 
grammes and tnrthor information 
( Josi-haftosslollo dor Ib riinor .\kadomio fiir ar/.tlieho 

Forlbildirii', Ib riin N\\' 7. Kobort Kooh IMatz 7 

( Kaisoriii I'riotlrioh llans). l‘’oroit»n dootors and 
(iorman dootors resident abroad aro granted a nabie 
tion of fan* of (JO on I lie (forman Kailw'ay.s 
Company's liiii s; a loroinn iloetor oan rodnoo tin* eost 
of^ In'- Slav oonsidi rablv by ntili/.in^V the so called 

” rot!‘islt*r<*d marks it is advis;d)lo to arranj^e matters 
with till- loi'al bank hoforo starting'. 

Medical Article for October 

The followiiiL*- artiole ‘ 'I ho (iland that makes a 

woman what she is' has boon eontribntod bv Dr S. K. 
.Mnkhorji for onr ' .Medioino and Pnblio Health ’ Seetioii 
vd’ tho present issue of the journal. 
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The Gland that Makes a Woman What She Is 

Santoah Kumar Mukherji 

K'liiiir, Indian Medical livi-ird. 


Woman is woman mainly liy rrasoii of In r ovaries. 
II«T heaiilifiii l’m:nre and soft \oiee ol' wliieli llie j)o»‘l'. 
I>ave Min^' ft)!* a^i s depend pi a ^reat extent on these 
Miinll ;;'lands. 'I’liey are to the woman whal the test<s 
ar<‘ to the man. 

'rile ovarii-s ar«‘ tw<i lillh* ^lamls, one on either 
side ol’ the iih riis or w<imh. They are llaltemai o\ oid 
lodie.s. 'I'he surface e.f tlie o\arv lieftire piiherty is 
smooth, hut after pulii'rly it heeiines pin’keretl in 
appearance. In old aji;e ovaries heeome atrophieil. 
’I'he ovary is made of a stroma, with numerous follicles 
.s(*Httar('d in it. 'The fidlit-h* contains /in o\ iiiii and ;i 
transparent Iluid. 

Function of the Ovaries 

(1) At the onset of piiherly - 

'I’he ovaries contain folli<‘les. .\t the onset of 
piihcrty or tin* hei^innin^ of the period of sexual activity 
the hormone or internal secretion of the fismt portion 
of the pituitary, a small ^land inside the skull, stiinu 
latcs these follicles in the ovaries. ,\s a result of this 
action the follicles mature and secrete a hormone, tlu* 
t'strin, producing; striking I'lianji’es as a result of their 
activity. 

'This follicular hormone of the ^»^ary plays an 
important part in tin* ilcvclopmeiit of the secondary 
sex or^ifans in woman, that is, tin- uterus ( orj»aii for 
holding tin- child during: prepinaney ) and hrcasls. 'riie 
bre.ast.s cnlarjit*. the uti’rus increases in sizt*. menstrua 
tioii and discharge of ova he^in and the ^irl is trails 
formed into the woman. Itemoval of ovaries hvforr 
puherty results in failure of development of the uterus 
and the feminitn* eharaetcristies. •• 

[:l) From the time of puherty up to the aj[i;^^• of 
15 or .■)() - 

Puherty is a period of ^reat change in ^irls and 
tliree important events are started at this time, namely 


{/} Kxpulsion of t*ii’i;'s from Hie o\ary, which is 
nec-cssary for eoneeption. 

(//) Menstruation. 

(///) 'I’he fjirmalion of a new si met lire. Hie rorpit.s 
lnl(‘iim, seereliny; an internal secretion or Ihiid. 

'I’liese three events are relalcil lo c/ieh other. W’e 
shall iitiw desi-rihe them in hrief. 

(a ) E.vfiulsion nf t'f/ff.s fnnn thr <n'arji - 'The 

foiiieh s in tin* ovary contain the o\ a or Hie it 

is the comhination of these femah* ova or i'.u;ij;s with 

Hie sperms ( Spcrmalincoa ) in the s^ ineii of men that 
hriiiit’s ahoiil reprodiietion. Ahoiil the lime of a 

ni<‘'istriia] epo(‘h the follic'les mature and hiirsl, dis 
X h/irj^iiiij,’ the ovum. 

(h) Thr fanimlion of H/e corpus lulruui I’lii* 
ruptured fedliele is transformial into a yellow body 
known as Hu* corpus lulcum. Not only is the appear 
anee of the follicle altered, hut there is. at the s/mu' 
linn*, a i*hanue in the natiirt* and (harai'tcr of the inter 
nal st*er«‘lion produced liy it. It no lon,i»*(‘r secrets tin* 
hdlicular hormone (cslrin). hut a new hormone with 
<‘einpletely diltercrit action is now* jirodiiced. 'I'he 
hormorie sec-reled from the cjirpiis luteiim is called the 
protjcst'iu. I’ln* function of this hormone is lo prejiare 
the uterus <ir the w’omh for the reeeplion tif tin* terlili/. 
(‘d ovum. If eoneeption occurs, the eor))Us luteiim 
persists; l)Ul if there is no ])ref>;nancy the corpus hileum 
r;/piilly disappe/irs. 

(e) Voulrol of Mcustrunliou h// the Ovurics 'I'he 
menstruation in woman depends on the lionnones of 
the ovary. If both ovaries arc removed, there results 
a eomplete lessation of menstruation, which may he re- 
('stahli.slu'd by ^raftin^ an ovary under the skin. 

.Menstruation represents the failure of conception 
and a step in the pre))aration for a new ovum and ;> 
new pos.^ihility of jirepiancy. The follicular hormone 
))roduces jrrowth of the inner layer (eiulometrium ) of 
tin* uterus, as a preliminary preparation for the nce p- 
tion of the ovum. Hy the Mill to Kith day of meii- 
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strimtion the follicle hursts, the ovum is cxpi lhd; .'imi 
the follicle is changed into the corpus lulcum secrcUiii; 
a new hormone. Under the inlluence of this corpus lutcum 
hormone the linal preparation of tlu‘ iiui< r lining- ol‘ 
the uterus for the rcccj)tii)n of the ovum lu'coim s com 
ph tc. 'I’hc hctl is now ready. 

If the ovum fails to i-mhc«l in the uterus. Ilu re will 
he no pregnancy. In such ease, the corpus lult uui m 
the ovary disappi'ars and, as a result of the willulrawal 
of the corpus lutcum honutme, the lu wly formi il 
Ihiekeiud inner coat of the uterus degem rales. 
interior of the uterus heeomes jleuuded of its i-«i\ rring. 
resiiliing; in a large wound surface from which hhrdiiig 
takes place. 'I'his pi riodi»'al hleeding fr<uM the uliriis 
is known as tin* metisl riial ion. The hlee<ling emitimirs 
for about four days. 

'I’he e\ele begins again with other folliehs in the 
ovaries assiuning importance. 

.Mf iistruation thus n preseiils a failure of imprt'g 
nation and has been dt'Seribed in a poetic language by 
some as the ul< rus we<*ping for the hist o\um. 

The imusirual <'yele thus t-onsisls of (/) Hiipture 
of the follicle and expulsion of the egg and Iraiistoima 
lion of the follicle into the <'orpus lutcum. Uor about 
liftecn days the eor])u.s lutcum eonliuues lo act, stop 
t>ing further <*xpulsion of eggs and ludping in the 
[ireparation of the bed in Hie uterus for the ovum wliii'h 
had already come out of the o\ary. 'I'lie o\ um, how 
« \er, fails lo embi-d. ('orjuis luteum deg< lu ralt s. 
(li) lileeiling from the uterus takes place as a result 
of dt‘slrueli(»n of the newly formed lied for Hu* t gg. 
(i/f) New follicles ami «‘ggs now begin to develop. 
'I'his jieritid occupies about ten days and is followed by 
the first period <les«Tibed above. 


Pregnancy and the Ovaries 

When the ovum <‘oinbincs with a sjierin and beeomes 
enibcddt‘d in the uterus, pregnaiu y results. \\ lu-n 
eomrption lakes place the corpus luteum does not 
disaiipear but persists and eonliuues lo seirele its 
liceuliar hormone. Ily its action the inner coal 
(eiidomelrium) of the uterus beeomes changed into tin 
“ decidua ” for support of the IVrtili/ed t gg until the 
foetus no longer needs sustenance from it. I'he corpus 


luteum preveiils the ripening id‘ the folli<les and also 
further ex})idsion of eggs from the ovary, thus heljiing 
in the undisturbed (h’velopment of the foetus. 

Relation between the Ovaries and the Uterus 

Trom the timt‘ of puberty peritulie changes lake 
place in the nvaries and the uterus, until to or .’ll) vears 
of ;ige. 'I'he evelie changes in the ovary consist of 
ripening of llie follicles, e.xpulsion of the ova of eggs 
and form.ition t>f the ror/jtix Inlrum; while in the uli‘ru.s 
structural ehangis, which aeeom|)any Hu* menstrual 
evile, consist of the growth of the inner miu'ous coat 
follow e<l In its desiriu lion with bhcdiug ( im list rualion) 
and a piriod of rest. 'I'luTt- is thus an intimate 
relationship between the jariodie changes in the ovary 
and tin- iilenis. 


Result ot Disorders of the Ovaries 

In a normal woinaii I lie ov.iries act normally. 
Iv\e<‘ssive or defleiv iit atdion of tin- ovaries is injurious 
to health. 

( I ) /ic/'ore PuhrrI If 

The ri siilts of over action and ttefieii-nl action of 
the ovari. s liefon* pulu rly are given helow. 'I'he elfeets 
of the ahseiiee of the ovarit s have heen sludieil after 


tlu‘ removal of tluse glands 
(ivrr arliu 

l*reeoeioUs ihwelopnieiit 
of s»*x eliarai’terist iis and 
sexual desire, name I \ 

(/■) Karly growth of 
breasts. 

(ii) Karly appearance 
of hair in Ihe 
jiuhie ri aioti and 
armpits. 

(til) Karlv menstruation. 


hy operation. 

Dfjinnicif or ahsriice of 
aclioii 

( (I ) Immature development 
of sex eliaraeterislies, 
namely - 

(}) Failuri* of growth 
of the breasts. 

(ii) Hair in the pubic 
region and arm 
jiils fail to de 
vi“!«>|). 

( /// ) Menstruation faiks 
lo begin at 
puberty or be- 
eoim s irregular. 

(ir) Uterus undev<‘- 
ioped. 
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(1)) OlRsily — tUposiL of 
fat iindf'i* tin* skin. 

(<•) 'I’all, .slfiidrr skrlftiiii. 

(*J ) .Iftrr Pill nr ft/ 

results «)f lilt' aksrnee ol o\aries have also 
larn sljidiiil in woiin n wliosc nxaries had to Im* renio\ial 
l)V operation lor sonn- dist-ase. \\ lii'ii the period id 
iiia!iiril\' is laailied, llie i hani;i s piodiieed hv llu‘ 
reinosal of holli oi.iriis are not so e\iensi\i. 1 he 
sviiiptiniis are aimosi s.iO'lar to tliose wliii'h appi ar 
liorinallv in woine'i al the a^e ot 1.1 l<» .ID diodiii; 
eessalion ol nieiislrnalioM ainl tlie end id aelivo sesnal 
life. 

/'.’.ree.v.vi 7 ’(' (h'inlini ./h.veaee of Ovarian 

Srrit UfOi Si cn iioti 

leads to -- (resnll of east rat ii.n of tiu 

ovaries; leads to 

Vrofiise menstruation ('(.•ssalion of menstniatioii. 

Increase of sexual Kmotioiial disturlai.ciN, 
aclivity. such as irrilahie temper, 

depressed and sad leei 
in^', sensaliiui id hoi 
tlii^hes and pa. ns in 

various parts of tin 
body, laintinjr seiisa 
tion, etc*. 

Deficiency or Absence of Ovarian Hormone 

InfanfUism 

.\l till- lime id' jniberty, a ^irl, who has not dilfered 
miieh IroMi a boy ol similar aye becomes tran 'iiorui' n 
into a woman. Winn, bowevir, lor some reaMin or 
olher the ovaries lad to i \erl llnir nijloeoee Indore 
puberty, the .appearanee of lln- li'irl doi s iml i ha’U'e 
with u^e. 'This abnormal eoniiition js known as 
Infantilism. 

The cause of Infantilism is ^reat insuffieieiicy or 
a total abseiiei' of the follieiilar hormone lof the ovary. 

(rt) Absence of ovarian hormone- - 

fu some eases there may be a defect in the 
dcvclv*p*»‘‘Dl v>f the ovaries from birth and these «i:lands 
have never ^iven eviih nee of their j)ower. Rarely 
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ovaries arc removed by operation for tumour, ele., with 
the result that the body does not get the benelil of the 
hormones at })uberly. 

(6) Insiittieient secretion of the ovaries- 

In most eases the ovaries are injured as a resuil 
of infectious diseases, such as syphilis, etc., and fail 
to exert their proper function. In the ease of jirimary 
ovarian detieieney, the body gets little or no follicular 
hormime. five anterior t)ituilary hormone, the controller 
of the ovaries, may b(‘ over-active in such eases; but as 
liie ovaries are diseased the anterior pituitary hormone 
cannot exert their action. 

Detieieney in seeretion of the ovaries may also resuli 
troin low aelivity of the anterior pituitary, i'l these 
e.ises till' ovaries are all right, but cannot act for want 
of siimuius from the anterior pituitary hormone. 

Symptoms 

When the ovaries fail to exirt their inibienee at 
puberty, the usual Iransiormalion ol the girl into a 
woiuaii eainiot lake place.. I lie breasts ri.niaius like 
those of a litih* girl or hoy and tiie piitilii* and axillary 
hairs fail to develot). Menstruation may he entirely 
aliseiit or IS seauly and irregular. 

Certain ehanges oeeiir in at)[)earanee of the girl. 
.Normally al the age ol It or l.l the epiphysis ami 
(liatihvsis ot the long boms unite, as a result of the 
aelion of the ovarian hormone. So morally iberc is 
praetieallv lillle grovvlb in Ibe long bones after pulu rly. 
I>ul, where the ovarian hormone is absent, the long bones 
fail to unite at puberty and eontiiuie to grow under the 
inlbienei- of the anterior piliilary hormone. I’liere is 
thus’ increased growth of the lower limbs with the result 
ih.at the lower portion of the body becomes longer than 
the upper, like that of an eiiniu'h. 'the iilerus remains 
like liial id a little girl. 

Ireatmcnt 

In treating eases of infantilism it is at lirst 
in-eessary to consider whether (/) the detieieney is 
primarily in ovarian hormone; or (II) it is secondary 
to ilefeet in the motor of the sexual organs — the anterior 
pituitary. 

Wliere the ovaries themselves are at fault it is 
neeessary to replaee the deficient follieiilar hormone 
(estrin). Thi.s hormone is also the general grow'th 
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hormone lor the entire feiimle juvnilal system ami 
therefore it comes to Iiave a great iinpor lance f«»r the 
(levelo])mcnt of the sccomlary iVinale ••haractirislics, 
parlieularly tlie hreasls. If the case is s<( n t arly tin 
use (»f eslrin has been found to promote feminine 
(levtdopmeni. 

Inaclivt‘ ovaries may somclimes be stimulated by 
X-ray. ])er cent of the chise produrini*' retbu ss of 

the skin is the safe limit. Kx])()sures are gi\en r\try 
fiftli day and continued only for two weeks. Oidy threi* 
(‘xposures iti all are thus ‘•ivrn. It should be n im iii 
bereil that there is danger of damage to llu- tnarii s t \» ii 
under .swell mild exposur<‘S and none but expert radiolo 
gists should be allowed to nnflerlak<‘ X-ray treatment. 


iileriis is damagtal beyond repair, menstrual flow may 
be 1 ‘slablished again by injcelioii of this hornuuit*. 

( /n In stiine eases the .■interior pitiiilarv and the 
o\arv are both defeeli\e. 'I’lie p;i(niil shows signs «if 
(h'tieii'iiey of anterior pituitary horinoiie and this 
hormone is absent in the urine. In vu, h i.is. s it is 
reasonable to give liolli anterior ])ilnil ir\ lioiinoiie and 
eslrin. 'rile objeel is to stiinniati' the s'owlv malnring 
follicles into increased aetivily am! to sn]>ply I lie defi- 
i-ient hormone. 

Aitilifial .Mem)|)ause 

In women inensi rnalion i-easi's for good ;it the age 
ot 1.’) to .TO ’This is known :is the im tiopanse. In ease 
of remo\al of tile o\;iri«‘s by op«ration after puberty 



Ovarian Deficiency 

slender delicate emotional wcanan with ihla\e<l 
de\elopment of feminine i*hara<'teristies and delieieiit or 
lacking menstrualion • these are the <-haraeteris(ies ot 
ovarian defleieiiey. 

Alenstruafion depond-s, as we have seen, on the 
ailivity of the ovarian hormones. If the '.,ariis In 
defeelivc, there i.s atrophy of the inner loa; lendo 
melrinm ) of the ulern.s. As a residl of •td'', the 
ineiislriiation is either stopped or becomes Stanly and 
the woman becomes .sterile. 

Frealinent 

111 these <’ases loo, the Irealmeiil dipeiids on 
whellier the ovaries, anterior pituitary or holh are 
detieient. 

frt) In jiriinary ovarian defieieney — 

Wlien- the ovaries are defective e.slrin is given as 
substitution treatment. Uiiles.s the inner coal' of the 


symptoms similar to those at menopause ocaair. 
.M»iiislniali'>ii erases and the patient e«nnplalns of 
!u adaelie. fainting, feeling of heat etc. 

Ilea In lent 

In eases of artitieial menopause, esirili should he 
iisetl as repl.iei nieni treatment. 'then- is relief of 
s'.inpltnns and menstrualion !na\ also be jirodneed. 
Ca.ses which have been treated with eslrin have sliowr* 
an abati mint in vasomotor and nervous svinploms. 

Excessive .\cl on of llie ()\aries 

An DM sii'i-e(io!i of the ovarian tollieiil.'ir liorinoiie 
is also harmful. 

i 

Caiuse.s 

\u over-produel ion of eslrin is generally due to 
iiifeelions or malposition of the uterus. 

In .some eases it is the result of defleieiiey in 
anterior pituitary hormone. Owing to want of .suflieient 
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sliniiiliis from llit* aiiti-rior piliiilarv. Ilu- inaluriiij^ 
follii'lrs ill llic o\ari«s fail lo nj|itiir»‘ aiul ixpel the 
ova. As tlir follirks lio not lairsl. no oorpiis luUiiin 
ran hr fornnd. ( ’onsrcpirnt I y llir foIli<‘lrs i-ontinnr lo 
riilar^r and Ilu- roni iriiird pi'odiirfion of rstrin from 
Ihr non niplurrd follirlr kt rps tlir inner roat of tlir 
ntrnis in an o\« r a( (i\e plias<'. Ieadin;j,' lo lilerdinir. 

Symj>toins 

'I’hr h)eal rllV<ls of rxerssi\r (tvarian serrrtion 
inav hr sr(‘n in more profuse and prol raeted wrnslruu 
iiotu lasllnif for .S or 10 days or niorc'. it is srtii in 
many rases in j;irls ahoiil and Jiisl afh r ptdu rly and 
in women in whom the eorrelatiori <if the inlernai 
srrrrlions in r(‘gard lo tlir altered eonditions have not 
hrrn finally adjusted. In easis where it oerurs at the 
period of piiherty, the first menses are preeoeious and 
plentiful, last fisnn S to 10 days and reappear at earh 
[irricul with Ihe same eharaeteristii-s. 'I’his exressixe 
iiiriistrualioii may he explained hy the faet that Ilu* 
ovaries have a direct heariiiji; upon the inner roat of the 
wtrrus prodiirin^ eon^'e.stion of hlood. Such e\'<*<ssive 
niriistrualion may lead lo anaemia. 

An excessive ovarian secretion h ads lo an inerease 
in sexual aelixity. 'riu'se xvonu*n are «-eiu*rally eotpu-ttish 
and .seek male companions, 'riiey are sometimes found 
to resort to niasi urhal ion and other sexual ]ierxersions. 

Trealinonl 

In ex<*essive niiiistrual ion at puherty, the anterifir 
pituitary hormone has heeii used with adxantai;e in 
some east s. Mleedin^ at ]mhertx is in most eases due 
to the unopposed action of follieiilar hormone of the 
ovaries (estrin) as a result of defieieney of the anleritir 
pituitary sex hormone. 'File injeetion of anterior 
pituitary hormone xvill supply the necessary stimulus 
to the ovary. The ohjeet is to Vonvert a persistent 
folliehi into a corpus lutt um. I.arj^e doses of anterior 
pituitary hormotn* are therefor*' ri'tpiired. 'I'he treat- 
ment should he continued until the ri*)w la'eonu’s normal. 

In eases of *‘xe<*ssiv<‘ *>r prolonged mi'tist ruation 
of youn^ women, ^ood results may (d'ten he obtained 
by u.sini 5 corpus luleu.u hormoiu' in eonjimetion with 
anterior pituitary honnone. 'File ohjeet of ^civin^? 


anterior jiiluitary i.s to .stimulate the ovary to cause 
(‘Xpulsion of ova and Ihu.s lead to formation of corpus 
luieuin which will in its turn elieek the hleeiling. The 
advaiitagt; of the antagonistic action of the corpus 
liiteum hormone may akso he taken. 

Relation of the Ovaries with other Glands 

.Interior ]*ltuit(irif 'File anterior pituitary seere- 
tioii contains two important hormones controlling tin* 
aeli\itv tif the *»varies. One of the hormones in the 
ant<rior piliiitarv seiTelion stimulates the ovarian 
f(dli(‘l4‘s h'adiug lo Ihe production of estrin. 'Fiiis is 
knoxvn as the follicle stimulating hormone {Prolan .1 ). 
'I’he other fa* tor {Ijilenniziiu/) hormoiu' in the fMit«*rior 
pituitary secretion lausis transformation of the 
fi>lli4‘le info a corpus luteiim. Ovulation is prohalily 
line to a halaneed .ution of Ihe follii-le stimulating and 
luttrinixing honmmes at a definite stage of follicular 
growth. 

'Fhus the hormoiK* of the antt'rior pituitary and tlu* 
«»varies are interdejieiuhnt in their action. 'Fin* cycle 
may he deserihed diagrammatieally as follows: 

. . ... iMtIlicle slimiilnt lii^ I.iili'i iiii/iiig linniuiiu 

A."..,"..- I "ui I,,,,,,,, (|>,„I:,„A| ilV.hM It) 

laiy. ' ' 

V V 

rolliell* (’oilin'^ 

— eslriti l‘ro'»'estin 

I I 

V y 

r Prelimininy jue|i:ir.‘i- rnal i<iii nf Ilu* Ited 
lii>i<le r«i:il ol' 1 lion id' (lie iilfiine rm- llie 

llie t HtU". J mucosa l. r tlie re- (tleeidim) if pieg 

( eepl ioii of tlie oviuii. imm y oeeiirs. 

Posieriftr I’itnitarif -'Fhe hormone of Ihe hack 
p«)rtion of tin* pituitary gland produces contraction *d’ 
the uterus in -oim’n. 'Fheri' is an antagonism helween 
the intiTiial se*'retion of the posterior ])iluilary and that 
<d’ the i'orpus luttum. During pn'gnaney, the e*>rpus 
luleum ilominates the scene and tin action of the 
posterior ])itnitary hormone in causing ejmtraetion of 
the uterus is kept in cheek. At the end of pregnancy, 
however, the corpus luleum d*‘g(‘nerates. Then the 
pituitary hormone gets au opportunity to act on the 
uterus and hrings on laliour pain. 

Thnroid 'I’he thyroid jilays some part in the pro 
tluetion of sexual eharaett'rs in both sexes. Fuherly and 
menstruation do not take place, as a rule, in women 
with inactive thyroid glands. In a cretin the ovaries 
are ill-developed with infantile uterus. 
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Graafian Follicle Hormone — Estrin 

Kslrin is the name ja:iven to the Ijornione scrreliil 
hy the follieles of ttie ovaries. It is so eallcil ht-rausi- 
of il.s power of pnnnoliii^ heat (Oestrus) in animals. 

When this hormone was first «Iiseov«‘nal it was 
named hollieiilin. It was also ealleil 'riieelin, a iiann- 
derived from tlieln. tin* (ir<elv c‘r|ui\alent for the ft-mah 
sex. 

\(ifttrr (tf the, /formoae - Ivstrin has been isolated 
and j)rej)ared eheinieally. 'I’Ik* eheiniial formula of 
islrin is t’l.. It is int<-n slin^' t»» uot«- that 

eryslalline testicular honnoiu- lias the formula of 
f'ls H-.*jO._.. Kslrin is soluhle in \vat<‘r. It is stahh 
low'ards heat and cidd ; and treatment with acids and 
alkalies does not injure it. 

The hormone <‘apable of ])roduein_i;' In at in animals 
was first isolated from the ovarian fidlieles hv l)(*is\. 
'I'his hormone has now been found to be a dihydrow 
form of estrin ((estradiol). In this form it eireulat. d 
in the body. 

Subse(jnenl tests disclosed the presence of this 
hormone in tlie urine of pregnant wonn ii and in ‘•real 
abundane(‘ in the ])]a<‘(‘nta and the amiiioti(‘ fluid. 
Kslrin is ])resenl in tlie urim* of pre);nanl women in 
the proportion of 1: 1 .OOO.OOO. Hepnnin^ with the 
second nionlh of pregnancy there is ;i eonslanf increase 
of estrin in the uriiu*, and it then eomplelei\ disappiars 
by the tenth day after ilelivery. This hormone is idi nii 
eal in activity to that found in the o\arian Colliele; 
hut eheinieally it is a kelo form of follieidar hormone. 
Hydroxy kelonie form of estrin fOestrone) has bei ii 
found to be the excretion form of the hormone. 

Mrfhod of PrvparalHni- -V.sir'xu may lie prepared 
fnun lh(' urine (*f prci^nant women; but as il is preseiii 
in sueli a minute ])roportion (1: l.OOO.OOO) one (-an 
imajyinc the hufre volume of urine of ])ref;nanl women 
lhat is neecssary for its prejiaration. Heeently the 
urine of pregnant mare has been found to be a miu-h 
richer source of estrin than any other hilln-rto 
available. 

The usual method of isolation <»f esirin is to 
extract acidified urine with a lipoidal .sol\enl( sueh as 
ethyl acetate), and then remove il from tlie solvent 
with dilute caustic, soda. Further purification depends 
upon .solution in benzine, ether and ethyl acetate. 
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Prf jut ration a of Pxfrlii Kslrin is available in 
three forms -hydroxy keto form, di hydroxy form and 
Iri-liydroxy form. 

(1) Ketohydroxy -t'sl rill ( Oest ronr ’) Il is an 

excretion form of the hormone, and is 
prepaid from the urim- or amniolie 
fluid of ])regnanl ealth*. 1 1 has b(‘en 
adopted as the standard in the assay of 
the preparations of estrin hy the League 
of Nations. 'The preparation sold under 
the trade name of ’riieeliii helongs to 
this group, 'riieelin in oil is a\ailahle 
in two strengths *J,0()() :iiid lO.OOO inter- 
uatiimal units per e.i'. The advantage of 
an oily prt'parat ion is that it may he given 
in larger doses than an acpKoiis .solution. 

(2) Di h\droxy esirin ( ( )esl radiol ) - 1 1 is the 

at'lual Si : hi>rmoiie wliieli eireiilales in 
the body. 'I'lie preparation known as 
Progynon H is the ben/oie acid ester of 
di-hydroxy estrin. Prog\noii M in oil is 
availahh* in two strengths -10.000 and 
."lO.OOO internal iona I units pi-r e.e. 'Fhe 
usual dose is ‘J..')00 I. I’. 

(.*1) Tri hydroxy-i'slrin (Oeslriol) If two liy 
droxyl groups are added, I he resultant 
compound is Iri hydroxy estrin. Its 

aeti\ilv is less llua'i liiat td‘ Ihe other 
forms, hut it has an aihanlage oxer them 
ill lhat il may he taken with lieiiefit by 
mouth. The preparation known as Theclol 
behmgs tv) this group. 1 1 is available 
as capsules. I^aeh capsule is e(pnvn1eill 
to LUH) I. f. 

Mrlhtul of Trsltutf l^olim t/ 'I’lu- poleney of a 
preparaiioii of estrin is tested hy its power of inducing 
tin- ovarian cycle in an adult feiiiah rat Ihe ovaries of 
xxhieh lind been previously remoxed. Menstruation in 
women and (cstrus in rodents like the rats have certain 
features- in eommoii.. though tlu-y are not tin* same 
))henoini iia. It has hei ii found that synehroiiously 
willi the tvelieal changes in the ovaries, there occurs 
eyeli(*al changes* in llie iili riis and vagina. During 
(cslrus there is growth of eornified cells in the vagina, 
and the vaginal secretions, if examined at this stage, 
show these <e]ls. ('aslraltal animals »an have no 
ovarian cycle and their vaginal .secretions show eornified 
cells. Hut when estrin is administered to a castrated 
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animal il supplies tlic tlrlicicfu v aiul thus iiuhut-.s ovarian 
(•Vfk* lh<»ug]» tin* ovarivs had hfcn ivimivid. As a 
rrsull of this, (‘orni/icd cells appear in tin* vaginal 
secretions of the animal. 

'riu* leasi amoiinl of the estrin that will |)rodiU‘e 
cornified cells in tin* \a^'inal secretions in the adult 
castrated feinah* rat is known as the rat unit. An 
international unit kas now l)een adopte el hv the* Le ague* 
eif Xations. 'I’ln* nie*thoel siiMtie*sle*el hy the* Le*a^‘Ue* is 
alse) haseel upon the* ehan^es in the* vaginal se*e*re*tions 
pre)due*e*d hy the* suhe'iitaiieeuis inje*e*tion e»f a «ive*n ele>se* 
of estrin into e ast rate d adult female rats. 'The* 
standard aele)ple*d is a epiantity e>f ])ure* e rystalliiu* kete»- 
hydroxy e strin, whie h is pre se-rx e el at the* National 
Insliltile* fe)r Meelie*al !le‘se‘are*li, Leuieleili. 'rhe unit etf 
activity is take*n as the* s])ee*ilic penver of ineliwiiiji 
ecstrus of O.OOOl m^’, e)f this pre-paratiem. One* rat 
unit pre*vieiusly nseel as a standarel is e*epiivale'ut 
appre»ximate‘ly le) S inte rnal iemal units. 

'I’he* poteney e>f estrin is ele te-riniiieel hy aelniini.ste r- 
in^' it te) rats pre viexusly de prived ed' their e)varies, anel 
hy elcte*nuinin_i» the* <*hHn^es that eacur in the* vaginal 
secretions duriri/*; eestrus. Vaifinal .sme*ar.s arc take*n 
o!it*e a day anel e‘\ainine*d unde*r the micre»se*ope* fexr tlie* 
prese nee* eef e*e)rnifie*el eells. 

Drlrrm'iitalion (if estrin in the urine- — 'I'he* epiantity 
eif estrin pre*se*nt in the* urine* of a woman is the best 
methoel e)f ehte-nnininn' the* ae*ti\ity ed' the* e)varie*s. .\ 
normal weunan e*xe*re*te*s threiuirlmut her menstrual t*xch* 
10 to rat nnils ed’ estrin pe*r litre* e»f urine*. 'I’he* 
e'strin in the* urine* may he* eh te-rmiiieel hy (he* me theul e'lf 
Kurxret anel Hatm r haseel em a niethe)el e)f eihtainin^ 
crystalline Imrmeent*. 

Actwn of Kstrin Kstrin plays a gre*at ])art in the 
elcve*le)pme*nt e)f the* se*e*emelary sex e*harne’ters. 1 1 
stimulates the ^re»wth eif the: breasts. It also pre>due'e*s 
e*han_ii;»*s in the* inner ceial eif the ute*rus. 

The Results of Over or Under-SeVretion of Estrin 

1. Dejicienei/ of I'istrin - -Dvliewwry en* ahse*ne*e* of 
estrin bt feire* jiuhe rty may Icaei to unele*r*ele*velopm(*nt e>f 
the* se*e*e)nelar\ se*x e*haracte*ristie*s anel laek e»f menstrii 
atieui. The* ovarie s may he* primarily at fault e»r the 
etetieieiicy may he eluc tei want e»f stimulus freim the 
controllt*r of the intern'd .sce*retions of the eivarics- the* 
anterior pituitary. 

Stt 


If the eivarics are removed by operation or rendered 
inactive by X-ray exposure, menstruation .slops feir jrooel 
and certain ))eeuliar sym])te)ins such as hot Hashes, 
slee]>lessness, me*lane*he)lia etc. may arise. In these 
e*ase*s no estrin is found in the bhxul or urine of the 
patie*iit. 

2. Ox'er-produciion of Kstrin — Patients sull'erin^ 
fremi exe*e*.ssive ble‘edin^ during menstruation frequently 
have* e*xeess ameiunts ed' e strin. In seiine* e*ases ejf hleeel 
iiijr at ])nhe*rty, the* e*aiise* is uno])pose‘d aetiem eif estrin 
as a re*sult of de*tie*ie*ne*y of anterior pituitary hormone*. 

Uses of Estrin 

As e*strin pre>mole*s fe*minine* dt*vele>pme*nt ipiel is a 
fae*teir in the* promotion of the* menstrual e-ye-h*. it is 
use*el in cases e)f i^enital unele*r de*veleipme'nt anel de-Hcie'iie y 
in menstrual ie>n. 

In women with undt*v develo])ed bre*asts and 
infantile* ut»“rus, the* ovaries or the* anle*rie>r pituitary or 
both may be* at fault. Whe re* the defee't lies ])rimarily 
in th»* en arie*s e*slrin is U'ive'n le> supply the ele*ll(*ie ncy 
in this heirnieme*. In some case-s tht*re are assoe*iale*d 
sijrns anel sympteinis e)f anterior pituitary elefie*ii *iey . In 
sue*h eases both the* e)xary-slimulat in,i»' prim iple* fante r- 
ie>r pituitary heo'inevne* ) and estrin shoidel he* nixen. 
'I'he* obie'e't e>f ailminist ration eif anterior pituitary 
hormone is to stimulate the* sleiwly maturing* follie*le*s 
into increased aetivity. 

In e*ases of lae k of me nstruatieni famcnorrluea ) 
elue* tei atrejphy e)f the iune*i coat eif the* ule*rus re sultinir 
freun failure* of oxarian s(*e*re tion, the administration of 
e*strin has been found tei be henetieial. Unless the* 
atrophy of the inner e,*e)at of the uterus is leiei far aelvam*- 
e*d, the menstrual tleixv may reappe*ar. 

'Pile tre)uble.s whieh appear after the re*moval of the 
e)vari<*s can very ofle*n be obviate*eI by giving estrin. 

Corpus Luleum Hormone — Progestin 

'I’he* e*e>rpus luteiiiii is an ae*ce*ssory gland (*eme*e*rne*el 
with j)re*gnan(*y, formed inside the ovary. It .secretes 
a liormexne known as the Progestin or Lutein. It was 
named Progestin on account of its action in preparing 
the uterus for conception and maintaining preganacy 
i.e,, ge.station. 

Progestin wa.s first obtained from the corpus luteum 
by Corner and Allen. It wa.s prepared in crystalline 
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form from natural sourtrs by Slotta and by Hutlt naiuil. 
Shortly aftcrwanis it was also prtpartd arlifioially 
from prrgiiandiol, a sterol oti iirriiig in pngiiamy uriiu* 
ami als»> from sligmasterol from soyabj-aii. Pun- rrystal 
line (a)rpus lulriim hormone has been named Pnigesli rone 
and is prepare*! in tlw form of mcdles. It is elos»‘ly 
ri-laled ehemieally lo *‘striii. 

Mclhod (if T(‘,stint/ Potcncif 'Pile assay is basiat on 
the degree of proliferation produeeil in the inner eoat 
of llie uterus of the rabbit. 'Phis can lu* applie*! to 
tlie female rabbit deprived of the ovaries after coitus or 
to the immature female rabbit after Irealinenl with 
estrin. * 

Prt'pantliuiix ('(irpus luteiim horimin** is imw 
available under the trade names of (iestone (Payne ami 
Byrne), ele. (Jestone amjionles etmtaiii 1 tir 2 inl«r 
national units of progestin. 

.Lctidu -'I'he Corpus luleum horimim* supplements 
the action of the follicular hormone (estrin) by 
further changes in the inner eoat of the uterus. It causes 
branching of tlie glands in the mueosa with de*‘p 
embedding. 'I'hese changes are meessary bir the iin 
plantation of a fertilized ovum. If a fertilized egg (has 
arrive, the corpus luteum persists and continues t*i 
support the decidual endometrium until the in- 
habitant mi longer needs sustenance from it. So pro 
gestin is a synergist in the fact that it linislu's the 
uterine cycle begun by estrin. 

Sboidd coneeplion take place, persisting corpus 
luteum inhibits further ripening of follicles and its 
out])ut of estrin. Progestin thus acts as an antagonist 
of estrin this manner. In addition to this the eorjius 
luleum hormone also heJps the gmwth of the s(‘eretory 
system in the breasts. 


lirlatioii liehiucn the foUicular aud cor pus hitrum 
hormtnu s is ex[)ressed Ix low : 


A«*f i«ni on. PnI i in. 


Pr(»;;c'it in. 


j PiOiliH'»**« pmli 
riTntive 

in the elliln 
iiietnuiii i)t‘ the 
iilerus, 

Kxiiles iiti'iMie 

rniit r:ii-l iori. 

t)v:ii i*‘s 1 , . , . 


ArK ii|ii)ii till* emliiniet riiiiii 
liiiill iiji l»_v eNliiii; |ire|ijire.s 
it rur iiiiphoilut iiiii iii' tile 
reililisi'tl iiMiin. 


Iiihaliil'' ^'iMil lai’t iiiii oC the 
iileni> ami tium pieveiUs pie- 
inaltiie l.'iliuiir. 

Pteveiit^ rnrllier ex|)ulsioii of 
n\.‘i ill I'a.^e 1)1' |)i egiuilii'y. 


Distudrrx of Corpus I.utruui If the eor[)Us luteiliu 
fails to rujiliire in lime the result would he long intervals 
hetween the menstrual periods. Ome the eorjms luleum 
ruptnns the slimulits to im nsl mat ion is liberated 
ami tin* How starts. 

Kx<essj\e menslnialion of yoimg women may be 
dm- to the failure of the follieh* to rupture and form a 
corpus luteum. Pile loiit inm ai prodiietion of estrin from 
the non nipluricl follicle kei ps llie iiim r eoat of Ihe 
uterus in an o\er Mi-li\e stale wliuh hlerils. 'Phis pliase 
is not supplanted hy the formation of the bed tor the 
foetus heeause of ahsemi* of corpus luteum formation. 

Some < asi s td‘ slerilily in women are iliie to the 
disorders ef the corpus liiteiun. 'Phese women ineiis- 
Iruale reguarly. but still do not bear any ihild. 'I'be 
eansi* is probably (he failure of Ihi* corpus liiltMim In 
bring about changes in I In* inner eoat of the uterus 
pre^iaralory io implantation of Ihe phn-iiila. 

(\\cs of ProipsiUi In treating eases of e\ei*ssivt‘ or 
prolonged bleeding thiring menstruation caused hy ovi'i* 
a<*fio:i of the estrin, advantage may bi* taken of tlie 
anlagmiislie action of tin* progislin. 

H.nbilnal abortions not dm* lo organic diseases mav 
sometimes be prexa nled by the use of jirngestin injected 
under the skin. 

Sterility in woimii inenslrualiiig regularly may be 
treale<l with the corpus luteum Iiormom*. 
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Optical Harmonic Analyzer 

A riMK'lion is often ctjnvenientl.y 

represented hy a Fourier Series. 'Die aelual 
liarnmiiie analysis of sneli a FoiM'ier Series is 
often vei*y 1 roiihli'.soiiie and j^ein-rally some iiieehani 
eal device is a<lople«l to analyse the S<‘rit“s. An 
Optical Analy/.er with sim])le automatic <(nitrol 
nieasnrino* as many as lliirty haVnnmies in a minute 
and a half has hetMi rt'ported to liave heeii perfeete<l 
hy -H. 0. Montuiimery id' the l>ell 'I'elephone lialanai- 
tory i/h// N//.V. 'rtrh. ./. //, ddh, h):js. i 

The principle underlying- the melhod is cpiite 
simple. As is \v<‘ll known, Ihc coefficients of the 
1<‘rms in a F(»nrier Series are expressed as integrals 
ijver one conijilete [uu-iod, of tin* j)i*odu(d of two 
l(‘i’iiis -the fuiKdion fixj ami a sine or (‘osine term 
of llie form sin nx or cos n\. 

ft^x) and <'os nx are riS'or<l<‘d on photo^rapldn* 
films l).y either the vai-iahle ai‘ea or variable den.sity 
method. If two or moia* such records are su])erpos- 
ed, the li,i*ht transmitted through the condiination 
will he proport io?ial to tin^ pnxluct of tin' functions 
provided, of course, tint more than one id' them is 
of varial)le area type. .\ cos nx term can he 
converted to sin nx l)y shifting* the <*t)]'n*spondinji 
H'cord throu”h a (piarter of a wave length. A 
measurt' of the intensity cd' liirht transmill<‘d 
throiij^h the comhination (‘ualih's om* to (adculate 
the vai'ious co efficients- the cos n\ laa'ord In'inj;; 
moved in differetd position to j^et the dilTerent 
eo-(‘Hicierds. To analyse a function fix) iido 
various harmonics w»‘ reipiire as 'many differeid 
cos nx rec.oi’ds. 

The (‘\])ei'imeidal arranjiemeid of the optical 
harmoni<* analy/.er is ;is hdlows:- Li^ht from a 
strony; siiuree is ct»ndensed Iw a system of lenses on 
the f(x) record and tin* ima‘*e is ma.ijnified hy 
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another .system of h'li.ses. 'I’lie »‘os nx record is 
mov<‘d at the r('([uireii rati' in front (d* tin* ma^nifieti 
ima**e of fix) hy mechanical arraimemeiits. 'Die 
li.uht after pa-ssinji throii'ih the ('omhin'ation is 
focusse<l hy a lens on a [)hotocell. The vai*iations 
in tin* ph(do(*(di output are rt'corded h> an instru- 
ment similar to a hijih sp(*cd lex el ri'corder diffi*r- 
in.i:- from it chiefly in having- a linear instead j)f a 
hmarit hmic scah*. 

Tin* instrunn‘id d(*si<4ned as (h*scrihcd above (‘an 
analyse records (d‘ f(x) which are from (o 
hum and not hi'^herthan tln*ir h‘ngth /.(..analysis (‘an 
he imnh* upto the oOtli harmonic approxiniati'ly. 

The I'ecords of the o|)tieal harimniic analy/.er 
a,i»r(*e (piitt* closely with thos(‘ (d! id her mechanical 
analyzers and tin* measuremcids of the formei* arc 
done far mor(‘ rapidly and conveniently. 

-1. /v. II. 

Purine Synthesis in Mammalian Metabolism 

.\(dhi!i.u delinite is known about the precursor 
(d* the purim* nuch*us as syidhesised in mammalian 
metabolism. Ackroyd and Ilo]>kins showi'd that the 
I’emoval of ai’j»inine or histidine from diet diminish 
ed the excretion (d! allantoin ITy 41) to oO;;,. The hi»h 
content of ar),dnine in ])laceidal protein su^^ested 
this amino-acid as the important ))recui-sor for the 
embryo. Hardinjr and VourijL*- ted placental and meal 
firoteins to i)upi)ies and found that more allantoin 
and uriij acid were excr(*ted on the placental diet. 
Kose and Cook, from their expi'rinient with rats 
concluded that histidim* and not arj;inine act ns the 
mother substance of allantoin. J>ut Cycirj'y and 
Thannhanser (Hoppe — Stf/L /. ISO, 2Sh) failed t(' 
defect any intluenee of added histidine on the excre 
lion of uric acid in iidaids of 4 to S months fed 
on milk and ea.sein free from arginine and histidine. 

SCIENCE A 
C V L T U B U 


RESEARCH NOTES 


Craiulall and Vnuntr (liioclum. 7. ;j, 

at1(>iii|)t(Ml to (‘ontrasl for tiu* puppy tlu* 
iut‘1alM»li(^ offocts of syiithotic diets. liij*h ;iud 
low iti ar^dnine and histidine, ainl to determine 
wlietluM* the level of purine exeretion eon hi he 
related to the lev(‘l of in{»estion of histidine or 
arjyinine. 

Thret* mongrel puppies 4-8 weeks old were 
eonfined in nietaholisni eajies, the nriin* waseolleeted 
under toluene in 24 hr. periods and its total nitro 
•ien was estimated by the K.jehlald method, erea 
tinine by Kolin miero-eolorimetrie, urie arid by 
(*]iristman and Kavvviteh and Allantoin by th(> 
method of Larson. Kej'ardinp; <liet tin* basal n* 


(piirenients of (‘ow^dll was followed, supi)b*mented 
by yeast et»neenlrate, halibut liver oil, salt mixttire 
and bone ash. 

h’rom the r<‘snlls of their ex])eriment the antln»rs 
e«nielude that the exeretion of ni*ie aeid and 
allantoin in the pupi)y is depen(h*nt upon the ty])<‘ 
of protein in esse?itially ])uriiie-fret* diets eontain- 
inj; a single proteiii. Haemo}ziobin. hi^h in histi- 
dine. causes the largest exeretion a?nl araehin. hijih 
in arjrinim*, tin* lowest . 

It is sujiyeslc'd that I he eonv(*rsijni hislidiiu* 
iiit«» jnjrines by tin* puppy oemn*s in ex<'ess of ana- 
b<die in‘t*ds and is demonstrable by inereased 
urinary exeretion of nrie aei<l and allantoin, 
d<pend(*nt upon the type of dietary protein. 

//. A'. //. 


Unique Electrically Recording Foucault Pendulum 


In an unoeenpi<*<l elevator shaft at Mnndeh*in 
Lolle^e for Women, (Miieayo, a Koueault pendnium is 
bein*^ installed, by whieh rotation of the earth on 
its axis may be demonstrate<l ainl nn*asnred. Swini»- 
iii}^ nine st»)ries, the pendulum is 120 b*<*t Iona, the 
lonj-est of its kind in (*xistene»* and the only one i»f 
its kind, so far as is known, to have its movements 
reeorded by an eleetrie spark. 

The suspension consists of two cylinders at ri^ht 
aiifiles. roHinjr on flat surfaces. It is a d»*viet* ert*tlilt*<l 
lo Alaeine Cuniminfis Lonydon, of Knox folle^t*. 
Tile pendnium ball, which swiii'.is in the pit 120 feet 
below the suspension, is suiiptirtecl by wires from the 
upper cyliinler. The contact surfa<*es are hardened 
and tmlished, result inj; in very low friction. 

Kecordinjf of the a/imnth of tin* swiii'r is by 
means of a spark discharj'e whieh juinctures a coated 


paper disk, (‘i^ht inches in dianiet(‘r, on a snitabli* 
taljle below the petniuluni. The table holdinji* the 
pap(‘r disk is made of hard rubber. 12 inebes in 
diameter, snpp(»rled by a tripod eastinj*. A brass 
rill*'- about H.o iin'hes in diameter is inlaid in the top 
snrfact* and is conin*ct(*d to a ti'rniinal below. 

A hi**!! volla*^e t ransfornii*i' is conne< ted between 
this terminal and the •irouml. Thus as the 
pendulum swinjis across the rin^', a sjiark jumps 
between lhe rin«» ami a platinum iioint on the ball. 
The coateil paper on the riii**- is thus mark<*d by tin* 
spark llashin** through it. The brass riim is i^raduat- 
ed in «h*siri*<*s to read the anuulai* ])osition of tin* 
points on tin* 'boated \)aper. 

Scirnfific A in r rim n 
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National Academy of Sciences, India 
{ A/hihnhad, .Joth Auffust, /i)AS) 

{ 1,1 “ Tlie Matheiriaticjil Theory <»t' a New 
lielalivity ( ( Jeiieralised ( Jravitatioii ).” 
hy the lion ’hie Sir Shah Muhaiiiniatl 
Suiainian. 

(2) “ The Solution of ('ortain types of Differ- 
ential Kijnations.” hy I^*of. A. (’. 
Itanerji anrl P. Ij. Illiat na<i:ar. 

(2) “New Avian Ti*eniato(les (Family - 
Diplostomidfti ) from Imlian Dircis,” hy 
li. D. Viilyarthi. 

(4) “ TnnjAsten ami Molylxlenum powder in 

Dr^anie synthesis,” hy (Jaiiri Shaiiker 
IJasu and Dr S. D. Dutl. 
io) Fhemieal Kxamination of Indian 
Molasses Fusel oil from the Patent Still 
Distillery of Messrs Farew & (\)., at 
Ro.sa. Shalijehanpur, ” hy Dr S. H. Dgtt. 
Fhemistry Department, Allahahad 
University, 

i(i) “ (’a<lmiiim powiler as a Synthetie He- 
aj^ent ” hy Anil (’handra Fhatterji and 
Shikhihhnshan Diitt. 

(7) “The Formation of Liese^rany: Ilin«»:s in 
the ])resenee of precipitates, ” hy 
IVmayendra Nath Sen. 

(5) “ Annotated list of the Helminths re- 

eorded from ilomest ieyted Animals of 
Pnrma,” Part I. Tremaloda, hy il. (’. 

( Miatterjee, Rangoon. 

(0) “ Fhan^es in respiration ami ll-lon eon- 
<*entration in Wounded I’otat<» Tuhei’s,” 
hy Dr l>. N. Sin^h and M. L. Mehta, 
Benares. 


The Dacca Botanical Society 

(Dtti'ca, tsf Auiinst, liiAS) 

> 

I It Som(‘ aspects of Resjiiration and Respira 
tory (iuotieni of Plants hy N. K. 
( Miattm'.ji. 

(2) A Not(‘ on the study of ScUi'idiim 
oKi/Zdc hy S. Hedayetidlali and S. P. 
Kay Fhamlhuri. 

(2) Ftiliry of a jilanned Hai'den attached to 
Schools in P»(‘nf»al hy P. N. Mazumdar. 

Indian Physical Society 

{('idcultfi, ^Ith Aufjusl, lOdS) 

(1) Theory of alisorption in lonis(‘d j^asi's 

Part II. D])tieal propcu'ties of liipiid 
metals ((’on . hy Dr R. F. Majumdar) 
hy Mrs B. Majumdar. 

(2) Dissociation in Sulphuric Acid with 

temperature (Fom. liy Dr I. R. Kao) 
])y P. Koteswarnm. 

(8) SI met lire of aromatic eominmnds IV, 
Space Froups ami Atomic arrange- 
ments in Phloro-y:lueine di hydrate Jiy 
K. Banerji and R. Ahmad. 

1 4) On tlie electronic condition due to ‘ 4f ’ 
electrons in some trivalent rare earth 
compounds hy K. P. (Jhosh and B. P. 
Fhosh. 

(o) Thermal co-efficient of rock-salt hy X-ray 
reflection (Fom. hy Prof. K. Prosad) 
hy S. Basil and A. T. Maitra. 

Also, Dr M. N. Saha delivered a lecture on 
“ Fosmic rays wdiich was followed hy discussions. 
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UNIVERSITY AND ACADEMY NEWS 

Research Work in India 

\V(‘ imhlish brlnw short (‘onurctrd nrcoiitd 

of the ivsrniThes nirricd out in tho physics 

lid>orntory of the Koyal Instilnle of Science, lionihay, 
dnrinj* the year 19l]7-I]S. It is oiir <lesire to publish 
n*j»iilarly statements of progress of researches in the 
dilTercnt brandies of science from the various 

ivsearch centres all over India. These short reviews 
are ex])ected to be useful bir the othm- resea rcli 

workers in the country and we hope it will prove 
interesting^ to our readers, who may pursue the 
subject of their choice with full details from tin* 
respi'C^ive centres. We invit(‘ the co-operation from 
the various universities and res<‘arch institutes in the 
form (d’ reviews of the wtirks done tlici’t* foi* use in 
onr (‘olumns. 

liOjjaf Insiitutf nf Sciouf, lirttnlunf {Hfit'-iS) 

The invest iiial ions (during- the year 19d7-dS) 
relat(‘d to scatterinj*- of li«iht, spectroscopy, 
and also to soim* problems of industry and 
eni»ineerinj»'. 

SntUrrinff of lAffhl.- nature of lijiht 

scatt<‘red by a cloud of drops much larj^er than the 
wav(‘-lenji‘1h of lij^ht has b(‘en invest ij 4 :ated both 
(‘xperimentally ami tlu'oretically, (‘xtendinj*’ in the 
latter (-jise. Aliens ilu'ory to drops eonsitlerably 
larger tlian wave lenjith <d‘ li^dit. The <lcpemleuce 
of the natun* td' the lijilit transmitted by a clomi on 
the wave length <d' li^ht has also been studied. 
Tcchni(iue for the (plant itative measurement (d* 
intensities of liy:ht lias been devclope(|, usin«* a 
photo-electric cell for the ])Urpose, and with the help 
(d* this techtrupie, tin* chanj'’e (d' dejiolari.sation (d’ 
lij*ht scattered b,y j;els witli the settinjr of the .u( Is 
is bein»' invest if»ated. 

Sf)n'fro.srof)}f. --V*i\in\ spectra (d' soim* molecules 
in the photojyraphie. infra-red reijion have been 
studied. Teehni(pie has been developed for helero- 


c.hroniatie pliotofrratditc photometry of spectral lines 
and usiii^ this nudhod, expi'i'innuital investigations 
have bemi made on the emi.ssion of Swan bands 
under various (conditions (d* (‘.\<'itai ion, on t):(' 
(piantiim laws ; 4 :overniny: tin* distribution (d‘ vibra- 
tional emu'jry in relation to rotational eneray, on 
the detiendence or otli(‘rwisi‘ of transition jm>- 
babilities and on the (‘ondition (d* excitation and 
ti niperature ('(piilibriums in various sourci‘s. Ky 
usinj*: these mid hods, investigations Imve also been 
made on tlK^ combustion in tlami's and on the ultra- 
viidet coiitent of sunlijjht at Bombay. Studies in 
these lines are bein'; pur.sued with the first positive 
bands of nitrojicn and the relative statisti<al weif»hts 
of electronic levids in molecules are beiiuf 
investi«;ate(l. 

Vistositi/ of ifosis An iniiiroM-meut lias been 
introdu(*(‘d in the (Nipillary tube method for the 
mea.surement of viscosity of yases and the results 
obtained with a few eases by this nndhod are in 
eood agreement with thosi' obtained by previous 
workers usine difTerimt methods, 

IHiht’lric voustohl of Liffitiits. The dielectric 
(Constant of a iare(‘ number of oils has been measured 
and from these results, the imdar and electronic 
polarisations as well as th(‘ (deitric moment havi 
been (calculated. 

Pnthlons of lndusfrfi and Knqinn rinff - 
.Attempts are beim^' made to invest ij^ate wludher 
it Js ])o.ssible to I'oat silk and (cotton threads with 
silver and ^(dd for industrial pur|>ose. In the 
|)reliminary inwst illations it has been found possi- 
ble to (C();it these non (conduct iri}; surfaces with fast 
adhering j;raphite in the (colloidal form. These 
invest ij»ations are beiiiji pursued usin'* (copper 
and ni(ckel electrolytes in order to (coat the surfaces 
with copper and nickel by the ele(ctri(c method. 

Stresses developed in a sipian* metal plate elaiu])- 
ed at the boundari(‘s and subjected to uniform 
pressure over one i>f the faces have also been suc- 
cessfully worked out. 
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" 'r.AiiLK 01' rrN( Tio\s" hif Jnhnhe /ntil Emde (H. (i. 

Teuhuer, Lrijr.-iff. drd rditioii, lU‘iS\ with ISt 

fiffurt'.s and nivcrinii, dtii) paijcs ; jirirr, chilli It. M. 

irn. 

Tills is 11 iwisod oditioii (*t* tliiil worNl-ronowiUMi 
liook, “ Eiinhliniu nhifi In,^' lirst piihlislicd in 1909 in 
(Jernnin liinj»n;i»:o. SIikm* llnit tinu* it has passoil 
tlirouiLrh Iwn rcvisod (Mlilijnis, one in 19.‘{d and Ihi* 
otluM*, llio prosiMil ono, just appoari'd. Dr Knnlo 
is to hr con^ratulatc'd on liis pnhlishin^ the revised 
and eiilaryeil editions sinee the <leath «»!' his 
eollahorator Dr daliiike in 1921. Tlie KiijiTish 
renderiiiii' oT the suhjeet matter •iiven si<le by side, 
with tin* original tierman has enhaiiehed (he utility 
(d‘ IIm* laiok to the Knjilish-speakin": mnintries. The 
Table eontains exaet reiin'seiitations of the runctions 
and the persiieelive reliefs are executed in a remark- 
ably vivid style, so that the applications of the hijiher 
fuiM'tions to a<*tual practieal prol)lems b‘ave nothing 
to be <lesii*e«l, and we have every reason to believe 
that the Table will serve the jmrjiose of an indis 
pensablc‘ raih mninit to the mathematician, ll|e 
physicist and the eiiji'inei'r. in this new editicm 
the elementary funetions, i exponential function, 
elementary transemidmital eipiations, (ireular and 
hyperbolic funetions of a eomplex variable and other 
topies have been exeliuleil. wbieli were incorporated 
in its pre<le('(‘ssor, and we hope these will be dealt 
with in a companion volunu' wliii h, we are jxiven 
to iindei'stand, is to appear shortly. Chapters on 
eoiiHuent hyi>er»eomet rie tuin lions and Matbieu 
funetions are welcome aildilions to tin* ttipies dealt 
with in tile second e«lition <d' this •Table. I’mler 
eom])le1(‘ ellipti<* integrals forniubc and numerical 
tables have be(‘n added foj* other tlian the Lej^endre 
standard forms, thus numerical cabadations have 
been much improved. 'Pin* sections on Hessel fiine- 
lions have been adm.'ralily written throughout, and 


the computations are moderately extensive to suit 
the volume of such a handy table. A new feature 
is the complete numerical tables for the Donimel- 
Weber and St nrve functions of onlers zero and one. 
'Phe Table is devoted to eleven chapters in all and 
there are various sections under each. The biblio- 
.‘^raphy apticnded at the end td’ each cliapter will 
be found very useful to those who wisli to learn 
more about the theories on the basis of which cal- 
<ndations arc (arried through in this Table. The 
price of the book is a little reduced from that of its 
preilecessor. The ability, care and patience that 
have been taken by the ])ublislu‘rs to bring out this 
attractive volume will be amjily rewarded if the 
Table id* functions command a vvi<b‘r sale, thus 
(*nhancing the usefulness of the book all ovei* the 
scientific world. 

A'. li. 


Das .Vi KHArcHiNzii* Di a 'I’m iimk hi/ P. fi'csscl. 
{Pcrhuj run Ernst Itcinhardt in Munchcn. I!f l7 
pp- dtt). 

In the introduction the author states how right 
bodies become the basis of all mea.surements and how 
they form parts of a|)paratus. In the first chapter 
(he author di.seusses how rigid bodies an* deformed 
(o suit the various jmrposes in modern industry. In 
the second cliapter jiraetical geometry and linear 
measurement is treated from a liasic staiul*j)oint. 
The third (diapter deals with the various ideas of 
assembling dilTerent typos of instruments, the idea 
of coupling and construction forming the funda- 
mental of machine practice. This is a very interest 
ing little book of 40 pages, apart from the materials 
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ill tlie hook the f4e!ieral idea and its presentation is 
indeed very interest inf?. 

/*. .V. t;. 

SonoLOov: J brief outline. lUf K. Moiicani. (hinesh 
& Co., Madras) A’/i. fi-t and a Hihliotfrajih tf. 

Price not stated. 

This is a lueidly-\v'ritl(*n introdindory outline to 
nKMlern Soeialojiy. Dr Motwani is a sj'liolar with 
r(‘seaeh aiul leeturini»' reeord in Atni‘riean 
tnifersities. The hi'oehnre is the introductory 
chapter to the second edition ot his “Mam*: A 
sTCDY IN IliMir Social Tiikohy,*’ and deals with the 
various a|>])i'oaches to the stinly of the suh.jcMt arni 
is rerreslnniily Datliolic and up-to <lat(‘ in attitude 
ainl <M)nlent. It is a liood prinici* Tor tlu‘ 
uninitiated. 

//. A’. /;. 

PlIYSIK Kill StIDIKIIKNUK AN TkCII M K( II K N 

HocIIKCIM'I.KN CNO IjNIVKILSITATKN bjf huj. 
Paul IVessel. (I’crlaff I’on Ernst Ueinhnrdt in 
Munchen). 1i)dS l>a(fe TiUf and an inde.r price 

There are numerous text hooks on lh(‘ theoretical 
aspects of Physics, hut for the students attiMHlinu 
miiversities or teclinical colle»ies thei'e is at present 
hardly any that would satisfy the conditions re 
ijuired for enniueerinjj' students. Dr Wi'.ssel’s liook 
really, therefore, supplies tin* essential elements of 
Physics needed for engineers, in the intro<luc1ory 


chapter one finds, classification of Physics and 
systems of measurement. Newton’s law is intro- 
duced in connection with Mechanics of Solid 
Bodies. Por li<|uid bodies the propa<>'ation of 
pressure and molecular aid ion is treated in a very 
simple fashion. For vtaseous bodies, the laws of 
.Xvojrjidni and Boyle ami molecular effects have 
been discussed. The seeoml part of this first section 
is devoted to a study of harmonic motion, sound 
production and conduction in ‘acoustics, iieat and 
one finds a fairly t»ood chajiter on Photometry, the 
laiws of Kefiection, Dispersion, Interference and 
Polarisation. In section 2 a j^eiieral account of the 
may:netie plienomena, the optical effects of magnetic 
lields, electrostatic field, electric ])otentiaI and 
capacity have been discussed. Electronics and 
el(‘ctro-dyna mil's are fairly well discussed ineludint»: 
X-rays, Electron beams. Isotope Effects and Atom 
disint reualion. 'Phe ^rowiim' important of this sub- 
ject for eiijiinei'rinii- students are bein** slowly 
recognised and as such this book will really serve 
a very u.seful purpose. The section d is really a 
summary and collccled <lata of the pri'vious sec- 
tions dealt with in the form of interest iniLi: questions 
coverin*»‘ the entire domain. The last section is that 
of tables and thi‘ select ion in a short compass is 
fairly instructive. Fare has beim devoted siiei'ially 
to those properties of material which are of im- 
portance more to the cni»ineeriim‘ than to the 
students of Ihin* Physics. Tliouyh written in 
tierman, unless the lanj^najic problem is note* of 
lireat ilifliculty the subject matter and the method 
of presentation would certainly appeal to all 
students. 

r. s. a. 
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\Thr Kditor ijt not rrsponsiht^' for thf virws (jjnt ssrii in the U ttf r.<i.] 


Wo»thi*r (Conditions and Radio RiH'pptlon at 
Lon^ DNtuiicrs 

Tin' sitiiiiti.-riiif |t»if wliidi plays in lln* propa 

Ration of radio v\avos su} 4 ijrsls a r<*lati(Misliij> hotwcon llu* 
propai'at iot) of iliosi* \vav(*s and tin* iM(*f»'<M*oloj 4 i«‘al ('ondifions. 
Kaii/i' liiids tlial tin- n‘«Tption also d«‘poiids iiimdi on tin* 
oonditiotis of Mio (roposplioro. Sovoral invest ijcalors*', 
studied I lie eiTeet oi' tin* main nieteoroloj;ieal eonditions, ij-., 
teinpeiatnie, pn'ssiire and hninidily to tlie ieeeivi‘d sijjnal, 
Tlu'ir lesidts show that the rei*eive<l siy^nal is dependent on 
the aboxe faetois at the rereivin;^ end. S<diw<‘ts‘ and (Hover" 
show that the elian^o*s in sensitivity at the n*eeiver appear to 
he highly rorrelated with humidity in tlie atmosphtue while 
iStrallotd has shown that rain and I'oj^ hav<* no rfTrrt on the 
|»ropa;>'ation of radio waves. 

('ollwell'' has shown that the variation in tlie field strenjfth 
ejin perhaps Cor-eshadow weatlier (Mtnditions (‘mni twelve to 
twenlyl'our horns ahead. His results rrmn a tninsmitter, 60 
miles distant, show that ineta^asin}; signal after nightfall 
imlicates a tendmn-y towards rain, while deereasinj^ signal 
showed idearin^' weather. 

Hut so far as lon*^ disttinees tire <‘<meerne<l there are 
praetieally no data avaiiahle wliirdi eoiiid |iossihly he the 
miUeoioio^ical fio'lms most likrdy to atTert the propagation 
of wirrdess waxes, in ruder to determine tin* prolrahility of 
these relations a statistical stn«ly xvas ma«le of the rlaily 
sijjnal intensities «d' a distant tninsmittinj^ station. This 
matm'ial is then ntili/.ed to tierive information r«*}rurdin^ the 
jiossihle conn«‘ction of xveallnT conditions on the propaj^a- 
tion of the.se xvaves. Tin* pr<‘senf note contains the results of 
tin* study of tin* tiliovr* relations oh.served eontiiiiiously for a 
lon^ time, 'rhe rect*ivin; 4 ' systr*m <'onsist«*rl of a sensitive 
rer'r*iver with \Vln*atstone Itrid^^e .sy.slr*ni to nullify the aetion 
of the lor-al re(«*iv«*r rlistnrham'es ainl to Veer'ivr* the strenj^th 
due to the traiismittjn^ station only. < Ihservat ituis xxere made 
on the r'arrier of the Delhi station of the AlUlndiu Karlio 
xvorkiny: on 340m. • 

It has been found that the rapirl t1u<‘t nation in signal 
intensity is ^^leater in winti*r and on elesir nights. From day 
to day varialions, it is concluded that the .signal intensity 
varies inversely as the ti fi perature ami rle<-reased xvith the 
falling olT of the huronieter at the reeeiving station. It is 
generally found that the falling of the signal intensity indi- 


cated the folloxving day as rough and cloudy xvhile a eonti- 
niunis increase slioxved a clearing xveather. These results seem 
to be different than tho.se found previou.sly by .smne investi- 
gators for .sliort distaiu-es. 

t 

'Pile author has great pleasure in thanking Prof. P. Dull, 
M.A., ((Cantnb) and Dr S. S. n:im*rji for the facilities in 
enrrying out the xvork, 

Physies liUboratory. li. D. Joshi. 

(’ollege of Scienei*, 

Hennres Ifimlu Pniversily. 

2 9-im 

• Kan/i, I.. Nntnrf, I i(), 369, 1932. 

* Wymore Shiel, I. ,1., /Voc. Inst, Had. Huff, 19, 1685, 1931. 
^Minoharn, T„ ./owr. Ivst. Hhr. Knfi, (Japan) 47, 22*5, 1927, 
' Pii'kard, (1. W., /'/oc. Inst. Had, Knu. 16, 765, 1928. 

•'* S« hxvers, F„ Pror. Phi). Sor., 29, 150, 1917. 

"(Hover. If. P., Pror. fn,st. Had. Knif. IS, 683, 1930. 
‘Stratton, .1. Proc. Inst, Hail, Knii. IS, 1064, 1950. 
MColxxell, If. (’., Proc. Inst. Had. Am//. IS, 555, 1930. 


InveHtigations of Vitamin ‘ C * in Ripe Tomato Jiiiep 

The isolation of vitnmiri (* from paprika and its synthesis 
in r(s*ent years have le«l to an extensive tlierapentie invest!* 
gation of this important substunee. Very striking etVei'Is of 
vitamin C in a •. umber of grave disea.ses like diptheria,' 
pneumonia,'' mental disturbance," typhoid fever,' etc., have 
recently bi*en reported. For people in health, however, the 
naliiral products containing vitamin V have not lost a xvliit of 
their popularity. 

Amongst various common articles of dietary of the 
Bengalees tomato is a very good source of this vitamin. The 
extreme clieapiiesa of tomato has rendered its easy access 
possible to the rii-h and- the poor alike. 

Of all the knoxvn vitamins, vitamin C or ascorbic acid 
has so lung been knoxvn to ho the most susceptible to heat. 
As our countrymen are generally averse to taking raxv tomato, 
it is xvorth xvhile to find out the loss of vitamin in tomatoes 
xvhen they undergo the usual cooking process practised in 
Bengal. 
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inTERS TO THE EDITOR 

In tlie })n*.sj*nt piipor tin* rttVrt »f trmpiMJitun* sis woll ns 
dilution of the toiimto juicf willi vsirvin^; ipisiiilitlos oi' wntoi- 
lisis Is'iMi obsrrvcd. Tin* stability of sisroiliir sicid in tin* jiiiiM* 
containiu^ tomato pulps in susptMision as woll as tla> 

from wliii'h tin* pulpy mattor has boi*u irmovod by lu*at 
ooa^mlation lists also' boon im'idcntally studied to dctorinino if 
liu* pulp has ^ot any stabili/ing idfis*! on tho vitsunin. 

Vitamin C in khksii .iimik and in tiif: .kick mikkii 

I’ltOM I'HOTKIN MATTKllS JIY HKAT ( OAlif LATION 
A fi'w of till’ toniatoos an* washed thorouj^ldy and tin* 
adhering; water is siiaked in a pieee of dry oloth. Thosi* 

arc then cut into pieees, pressed and psissed 1hronti[h twill 

eloth. 10 Jj^iOs of Hie jijii*e obtained, are takmi in a beaker 
with v^s^ter and eeiitrifuj^ed, ami the rentri fu^rate is mmle 
up to 100 e.e. it is tlien titrated aj;ainst 2-6 <lirhlorophennl 
indophenoi ]ty the well known imdhod of flsirris & Hoy* as 

moditied by (tulisi sind Hhosh'' ami (ihosli and Huha'. Another 
10 M'uis of the juiee are taken in a ln‘}iker and kept o\er 
wat(‘r bsith for a few minutes so that the ti'inperature rises 
ui> to 70'’(\ 'I’he [iroHdus are e<iuj(ulsite«l lh<‘n*by and it 
is then filtered throu|i‘h cotton wool. Tlie tiltrat** is inside 
up to 100 e.e. Sind titrated ai»:uinst 2 6 diehlorophemd- 
indophenoi in a similar way. 'I’he values <ditsiined sire j;iveu 
in table No. 1. 

TAHLK J 

.iacorhiv Acid in mu. p<r / .<//«, of the jnict 

Other 



I'iitil1(‘re(i 

Kiltereil 

Simple .sugfirs in 

sugsirs in 


juice. 

juice. 

unfiltered juici*. 

the iiiifiltered 
.juice. 

Lot J . 

0.291 

0.265 

2,56'. r 

rracc 

Lot 11 . 

0.29b 

0.306 

2.53',; 


Lot 111. 

0.327 

0.327 

2.7()'v 


Average 

0.305 

0.30() 

2.59'v 



KlTect of heating; the presseil juice with ditfereiit 
ipuintilies of water both before and after the «'osi{;i[ulation 
of the proteins. 

25 e.e. of the pre.ss juice are laken in a la-siker ami boiled 
for 10 minutes. It is then cooled sind i entrifutjed. The i-eiitii- 
fugate is inside up to 250 c.c. and tritrsited in the usual way. 
The experiment is repeated by boilinfr 5 «*.c. of the jui«*e with 
12.5 e.e., 25 e.e, 75 c.c. and |00 e.e. of water respectively and 
tlie re.sults obtained are tabulated in table .\o. II. About 
200 c.c. of the original .juice are taken in a flask and kept 
over water bath for a few minutes. The proteins sire 
'•oafrulated and the result in^r liquid is then jias.seil lliroujjh 
cotton wool 80 that a clear liquul is obtained. This is also 


freateil sis above si ml the results iddsiiucd are {;i\en in 
t Slide No. JI. 


TAHLI-: II 

J.s.vfo ///f Acid in nut. /nr / nni. 



Koiled 

lloded 

Ihiiied 

lloilcd 

lloilcd 

Huiled 


w ithont 

with 

with 

w itli 

with 

with 


any 

I2iec. 

25 c.c. 

50 c.c. 

75 c.c. 

100 .-.c. 


ILO. 

ll.t ). 

H,(). 

ILO. 

1L.O. 

IE.O. 



'foilISlto 

jui<‘i‘ untiltcicd. 



Lot 1 

. 0.277 

0.270 

0.270 

0.256 

0.250 

0.213 

Lot 11 

. 0.294 

0.294 

0.276 

0.25f) 

0.218 

0.204 

Lot 111 

. 0.357 

0.345 

0.333 

0.335 

0.307 

0.307 

Average 

. 0.30) 

0.303 

0.294 

0.282 

0.265 

0.241 

Loss |>. 


L94^.i 

4.66'y 

6.73'-v 

14.24'^;' 

22.0K/ 



Tomato 

juice liltered sifter 

Iiesit iiig 

sit 70"(’ 


Lot 1 

0.256 

0.256 

0.216 

0.213 

0.137 

0.094 

Lot 11 

0.259 

0.256 

0.232 

O.I8fi 

0.13 3 

0.0‘)5 

Lot 111 

0.270 

0.24(< 

0.243 

0.185 

0.125 

0.090 

.\vcragc 

0.262 

0.253 

0.238 

0.195 

0.13.? 

0.095 

Loss p. « 


3.4 3 S 

9.16'.; 

25.57',; 

49.61 

64.509; 


Ei kkit ok Hkatim. tiik Ji h i-: at I)ii kkhknt 
TKM rKHATinKS 

25 c.c. of the press juice sire tsikeii in si besiker and diluted 
with water and cent ritiu^ed. 'I'he cent ri fii^site is made up to 
2^ c.c. and titrsitcd a^siiiist 2 6 dichloropiicriol indophenoi in 
the usual way. Another lot of 25 c.c. of the juice is taken 
and kept sit u temperutiue of dO'f for |0 minutes. It is then 
diluted with water ami cent rifiij^O'd. 'I’he centrifu};ate is maile 
np to 250 c.c. sind tilrateil in the usiisil way. The e.xp(M‘iment 
is repeated by heal inf; the jiiii’e sit fjO 'i’, and at last by 

boiling at 100 ' TIh‘ results oblsiined siri' given in table 

.\o. III. 


TAHI.K 111 

A,s.sorliH‘ Acof in nii/. /o < / tfni. 
'roMiato juice uiitiltereii. 


Oidinsiiy temp. 
30' r. 

'rciiip. 

40 'H. 

Temp. 

(tO f. 

Temp. 

80'M 

'I'emp 

100' 

Lul 1 . 

0.4(X) 

0.400 

0.4(X) 

0.348 

0.344 

Uit II . 

0.408 

0.408 

0.392 

0.392 

0.377 

Lot 111 . 

0.323 

0.323 

0.307 

0.298 

0.290 

.\\er5ige 

0.377 

0.377 

0.3()fi 

0.346 

0.337 


Kkj-'kct ok C'oomm. Till; Ji uk 
A few gms of the tomato are washed and msi<le into thin 
slices. 10 gms of the siibstsince are taken in a iiiortsir with 
a few gins of .Merck ’s sea .>siml stud 2-5 c.c. of 20' i f riclioriicetic 
acid, 'riiesc are then ground with <li>tilled water 'and centri- 
fuged. The centrifugate is insole up to |00 ‘'.c. siiid titrated 
as before. 'I'he remaining portion is then cooked with neces- 
sary ingredients in the usual wny, cooled and weighed, and 
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fill* \vtM};li( ill «‘(|iiivKl(>nt to I |;iii of flu* uiirookoil is 

10 j;n)s of llic ('(toknl siibslfniro is tlion tilnitiMl 
as bcfori* iiikI tin* uscorliic a(*i<l (•(oilj'iit of tliat wvijrlit of llio 
suiislsiiii'c t<i I ^iti of llir iiiii'ookiMl vurit'lv is 

attiiiiKMi. Till* loss (»f iIm* vitainiii in llu* proi-v'^s 

of (‘ookini' is ralrnlatiMi from tlio liitVonMii'c of tlio two \al>i«‘s 
umi tin* rosulls aro y^ivoii in tabU* No. I\'. 


TAHI.K’ IV 



.\M iir liic aciil 

A.'^i'orbic acid 



in mj^.per 

in m^. per 

Loss percent, 


1 j>m. 

1 


f.o| 1 , 

0.233 

0.200 

i4.89v; 

Lot 11 . 

0.271 

0.234 

13.63V; 

J.ul III . 

Oi277 

0.231 

16.60-:; 

Average 

0.261 

0.222 

15.03'f 


Krom tablo 'I it is (‘\i<lciit that \itamin T is not 1 (»m in 
tin* procrss of cojimilation of tim protoin. Tabli* II shows 
that };roatiT llio cpiantity of wator uiIiIimI iliiriiiji hoatiiij; the 
;;n‘ati»r bocomos tin* loss of vitamin So in llu* priwTss of 
f'ookin/^' can' must bi* taken to aiM ininimuin quantity of water, 
’riu* best way is to cook without aihling any water at all. Jt 
is also eviilent from the fable that the loss of vitamin (’ 
becomes more prominent in the case of the protein- free juice 
ami this is accelerateil by the rise of temperature. 'I’alile III 
'shows that only a very small amount of vitamin (’ is lost by 
heating. 'IMiis may be uttribut<*<l to the fact thsit soriu* a.scorbic 
siciil in the combined stale called ‘ ascorbi};en ’ by i*al and 
(lulia" may be present in the juice which breaks up on heatinuf 
and comjM*nsal<‘s the loss thereby. Furthermore, it is found 
from table IV that the loss of vitamin (• in the process* of 
cooking is about |5'v only. 

Our sincere thanks are due to the authorities of the tiri.u. 


Noteft on the Theory of the Elastic Pianoforte Hammer 

The elastic hamnu'r, which is supposed to belmve like a 
hard load backed by a weijflitless sprinjj, strikes the string 
at j’z=4i: the strinij under tension T, and of linear density 
is fixed at .r“o and x—l. 

if * a i *’ displacements, at j—a, 

and s'^^a respe<‘liv(*Iy, then we have, in the usual manner,’ 
(as 

sinh Ih /c 
^ asinli Da/v 

y y sinli /f ( /- -,r)/c 

“* ®sinh I>h/r j 

wluTe /) ^1an•ls for the opeiator (f//</t), and h—f- a. 
riie pressure P exerted by the loai) is j.(i\en bv * 

/*— /a 

“ hu (Hooke’s Law) (2). 

where the displai'ement r of tiu* hammer is ^i\cn by 

-[ the compression ii . . (3), 

Now with the help i.f K((u:ilions (I) and (3), Kipiation (2) 
j^ives, 

[nil)' } />./’/(• (cot h /f.O/c fcoth IKIi/i')\y^^ j nili’u-~JI) . 

Jind } (/a7L-j i:)a j 

where Jrzzmv,,, r„ bein^^ the velocity of impact. 

Frori (4), we ha\e, 

and 

H~T/Ec{yo\\\ l\d/v \^vuth py _ 

"hen l•'{P')—l)-\ (pyr/lu- \ 7V//ic)X 

X(<’oth I),a/c f coth D.h/r) (6). 


Hiorhemii'al Laboratory. K. L. I>as. 

Helical Clu-mical and II. O. Hiswas, 

IMiarmacentical Works Ltd., 
ralcutta. 

Ib8 3fi. 

‘ K. Knma^ail. tt tf, Klin ll'nchi nfuhr, 16, 97. 19}7. 

Fi. Holiiiholt/.er, lUnlm h. Mtd, llnt ht n,srhr,, 6^ KXlI-lObL 
1037. 

*(}. Vermeylen, Hrux. Mnl., 17, 383-386. 1937. 

’ N. NarkofV, Dtutm’li. .)/<</., ll’ovJn nsrlir.^ 63. 131-33, 1937. 
•' l{iot ln m. .hull mil, 27, 303. 1933. 

//If/, ('lit ni. Nfu-., 12, 30, I93S. 

•Curr. Sri,, 2, 3%, 1933. 

Fal h (iiiha, Proa, IHorhrm. *Soc., Ualculla, 3, 8, 1936-37. 


As the hammer strikes near the end, h becomes larj*;e com 
pared to o, ano we j^et 

JA. > 00 > V.h/r—], and 

I^t. o > o, coth P.a/r is equal to 
r//)a[] \ {/i,.{-Jy){2no/ry {n,-{ L' )(2 l)o^ry\ .. (7), 

where /*i— i are Hernoulliaii number.'i. 

With the help of Kqs. (7) and (6), (3) becomes 

, .( .. I- 

’ci" ~r I («-/*)■ I '■ 

{ (8)- 

V\^ 

where i 'e /i— 'v ‘*ubie: 
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T 

-p^ l-(l-hpa/3m-fr/i';rt);^= I n.T/mr I T/ma-.^ . . (9), 

and ar« jjivfft by 



WliiMi tlie hamrnor ia hard, ir., ^ * c/;, H<|. (8) brroincs 

the same ns giv<‘n by Kaurinaiiii. The expres.sidii /or 
f Kq. 8) is perfeolly ^‘elloral and is free from Kaufmatiirs 
asMimpt ion for the ‘ mass rorrorfion \ Mfrlnpls ume also 
Tnado to stinly a similar (*as<* by previous but tl'e>e 

worlis have snlisfiluted tlie ‘ efT<*<‘ti\e r.ie.ss ’ of the hainnuM', 
that was assunusl by Kaufmann, ns such for the actual \abje 
itf tlie same. 

Departmeiit of I’liysies, Mohiui Mo'ian <Jhosh. 

■Rurdwan Raj rollege, 

Ibirdwan. 

Anarnst I93S. 

^Operatinnol Methods in Mathematical rinfsics — .TetTreys. 
p. 57, 2nd Kd. ((lamb.). 

*Phil Mag. 47, 1141, 1924; Phys. .Soe. Pwe, 40. 29, 1927. 


An Anomaly In the Elastic B-^iaviour of India RublM*r 

For some lime past 1 have been stndyinir the ela^tic 
beliaviour of India Rubber, which is very inteie.-tinj;, for, 
u.s is now known, it does not behave like on! inary elastic 
materials. Some recent experiments have shown a ffieat dis- 
ajrreeinent betw’en the values of modulii of elasticity deter- 
mined by statical and dynamical methods for difTerent loads 
and at different temperatures. An attempt to ideudify the 
fitaticnlly and dynamically determined values with the iso 
thermal and adiabatic modnlii was but natural. Hut the 
results wliieh have been obtained and which w'ill be publi.she«I 
shortly el.sewliere do not support this view. 

Tn the case of the modulus of rigidity thorinodynumical 
reasoning shows that the isothermal and the ndiabatic 
modulii should be equal, whereas in the case of Young's 


moduius the tw*o modulii must be different, the ratio depend- 
ing upon the temperature, co-efti«-iept of expansion and other 
fa<‘tors, .such as stress, etc. It is louiid liial the dynamically 
•letermiiied values hoili for rigidity and Young 's modulus are 
about doiildo the staticul \alue.s for <M<iiuary tcmiperatures. 
Ruvther, in the case of rigiilify it is found that for a given 
stre.ss when the temporal un* is increasj'd, tiu* i.ttio of dymuni- 
cul to statical ligmlily decreasi-s atid when for a given 
temporal me the stress is imTi'ased, tho r:iii(» iuci‘<'a>es. Thus 
for e.\:i!iipie, for a stiess of about 4.9 X IT)" Dynes cm*, llu' ratio 
decreases from 2.06 to 1.45 when llu Iemp“ia1 ure increases 
from 0"F to 60'’C, whereas for a stress of 11.52X10'* «lynes/cm*, 
the \ariatiou of ratio for llu* saim* lange of temjierature is 

ff»m 2.67 to 2 . 17 . 

Himiu College, N. Fiiri. 

Delhi. 

22-8-38. 

.\. N. I’lu i, Prnt\ Xatlonal .Icatit my of Scit nee, India, 
Vol. YU, Fart I, 1937. 

Fibre Saturation Point of Wood 

Moislun* is pre.seiit in wo.»d in three difVi tent forms, r.//., 
(I; bound with llu* pitilopla^m of cells, (2) absorbed by 
cell-wall.'', and (3) free iti cell la’•itil•^. On drying woml. 
the thin! form of wstter e^^tlM»r::ll‘s tir-.t. :ind flu-n bt*ginK the 
e\apor;ilion of llu* s-'coiui form. Jt i.s .’it tliis .stagi* that the 
wood has the minimum meis*ijie eim9>e1 which i.s in e(piilibrium 
with a saiuruled aliiiosplu ie and is . alletl llu* (Ibn* satura- 
tion point of wood. This critical point iif woo*! has uii 
impmdant bearing on its ^ari{ms physical properties. Thus 
the strength, shrinkage, and elecfru'al rcMstti'ice enormously 
increase, while tlu* tlie'imil coadiicli\ify decret(s»*s with pro- 
giV.ssividy leduced moi.siure ctmleiits beytmd litis point, A 
slL.*ly of v.'iriafion of ihe.'e properties of wood at (liff'(*rpnt 
stjiges of drying is obviously interi*stiug, attil the eiirves 
thereof will h.ive etieli a shaip break til the libre saturation 
point. 

The author lias Jiad occasion to di*fermine the fibre 
.saturation point of wood by thn'c' dillen'ut methods, namely 
.shrinkage^ i>le« lri«*al lesistaiu’c :iud llieimal conductivity mea- 
.sureiueat.s. The details of the work will be reported later, 
the follow itig giving only a brief survey (»f the results 
t>l)taine«l : - 

The specimens sefected for shrinkage measur(*nu.*nls were 
rectangular ones 3"XI", and were progressively drie<l in an 
electrical oven at. HcHh radial and tangential shrink- 

ages were measuted at intervals by means of a etiliper and 
(he moisture ctjuteiits noted (computeil on weight of dry 
sample). Tangential shrinkage was always gn'ater than the 
radial. h>hrinkage was plotted against nudstun* eontent, and 
the break at the curve was taken li) iiidieate the fibre satura- 
tion point. 

Electrical lesislaiice of wood is practically the same 
until the fibre saturation point is rt?aclj<d. But as drying 
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pro«ot*4ls heytunl lliis k*vt*l, tin* msistsiiuM* sucldonly 

b<»t;;iiis <« iiicri*!is«*. OhscrviiticMis wfiv iiunli* on spfrimcns 
«yliTnlrn*:il in slinpi*, 2" loii}^ and I" in «lianu*t«‘r, with Iho 
grain ninniiig ItMigthwist*. 'I'Im- airan^ii-iiu'iit of tiu* uppurutii.s 
was similar to that us4*<l iiy Myor a ml If«vs of Syra<*us<* 
UnivAi'.Hity with ciTlain nnnliti«‘ations. 

Thto'iiial roiulurl i\ ify <iii flu* i)lli**r li:tu«l •l«M*rease« with 
progr<*ysi i <• <Jiyinj» of finilM'r. Il may b«‘ iiotivl that thn 
break in the curM' at the fihn* saturation point is not so 
pronouneed as in the two preeeeding eases. Tlie eonduetivity 
varies with r«*;ia?'d l4i (a) <lin'etion of lu'at tlow and (h) 
eoarseness of the >* 10111 . Lon>;iludinal «Mmdm-li\ity is tin* 
greut<'st, then <-umes the radial, whih* the tangential eomlue- 
tivity is the h-ast. The >|*e<‘iniens used fur the pnr|iose of 
ineasufing t hernial 4«imlui*tivily were some discs 47 non. thick 
and 50 aim. in diaineliT. 'I’lie method of ineasuremeiits was 
similar to lliat efiiploy<*d by (trittiths and Kaye.' 

The f«>llowing are some of the results obtained; 

b'ihrt’ sal urn Hail [laiiit of iroad as 
determined hy. 

Timber. I'lleetrical Tln‘niial 

'! ^ *1 «’ J tShrinkagt.^ r<‘sistance. cominctivily. 

'i 7f 


moi.slnie. 

moist (lie. 

moisture. 

Hhoii‘n robust a isah 

32.1 

30.3 

27.4 

Muagifera imiic;t (mango) 

24.3 

28.0 

26.6 

Pedri'lla Tfsina (toon) 

26.4 

32.2 

28.1 

Odiaa Wodier 'jhingan) 

29.2 

30.6 

26.3 

Terminalia Arjnua (arjnn) 

28.6 

31.2 

24.2 

Terminalia Tomeiilosa 




llaniel) 

26.8 

*28.3 

32.1 

('anarinm enphyllnm (diuip) 

30.0 

27.4 

31.2 

Halbergia latifolia ( ros«* 




wood) 

29.4 

32.3 

31.7 

('hloroxylou Swii'lenin (satin 



w ood ) 

27.3 

23.4 

29,9 

Dichopsis elliplica (pali) 

23.6 

25.7 

25.3 

Adinu cordifolia (hohiu) 

28.2 

24.3 

26.5 

Hurnbax malabaricnm (semul) 

30.3 

33.1 

26.4 

Pinus loiigi folia (chir) 

22.8 

26.4 

25.1 

•luglaus regia (walnut) 

28.7 

30.9 

32.3 

Boswell ia serrata (salai) 

26.9 

24.7 

25.8 

(Vilriis Deodara (deodar) 

23.7 

26.8 

30.0 


It is not intended hcM-e to go into the details of the work 
and tlie mass of data eolleetcd. They will be reportt*d in due 
course, when an attempt will also be made to ueeount for 
eerlain discrepuneieM in the results given above. The fibre 
saturation point of tlie timbers that have been examined lies 
niughly lief ween 23 to 33 per eent moisture content. 

t’uleiitta. B. N. Mitra. 

28-8 38. 

'/Vm*. Jiny, No. 7., 104, 70. 1923. 

A Note on the Eatlmation of Maleic Acid and 
Fumaric Acid 

liU«‘4is and Pressman’ have ileveloped a inethud for the 
estlmulioii of maleie. and fiiinarii; acids >>y bromide bromnti' 
mixture in aeid solution with HgSo^ as a eatalyst. About 30 
minut<‘s were required by them for the eompletion of the reac- 
tion, fa view of the long time recpiirejl for the brorniiiation, 
it was tlmught desirable to investigate wln*ther maleic achl 
and fumaric acid could be estimated ia ]»reseiice of succinic 
acid by this method. The elfect of ]>hosphat«*s was also 
studied. 

The experimental arrangement was similar to that 
des«*ribed by Lucas ami Pressman’A It was fouinl that malei«* 
ami fnmatie {i<*ids eoiihl be <‘stima1ed in presmice of succinic 
acht by this method, and succinic acid did not interfere. When 
jihosphates were present, a large exe(*ss of HgHo* had to be 
used otherwise low results were obtainetl. Probably ]»hospliorie 
aci<l ads as a retarder to tin* bromination of maleic ami 
fumaric acid in acid solution. This is conlrary to the 
observation of S/egedy* who actually obtained high results 
in presence of phosphates at pif 8.4 HaBOi probably nets us 
a retarder of the bromination whereas UPO," ami 11,1*0/ 
probaldy fn*l as ai'celerators. 

A defailetl paper is being published elsewhere, 

Clieiiiical Laboratory, H. C. (langnli. 

Hengal J'uigineering (.’’ollege, 

Shibpur, Bowrali. 

5 9 38. 

'J. Ind. & Kny. Chrm., 10, 140, 1938. 

- Lot', at. 

“Z. Annal. Chtm., 109, 316. 1937. 
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For forn.iila in Vol IV, No. 2, p. 184, eol. !i. I. L read — 
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rhe Automobile Industry 


N writm*' of tlio iuitoiiioliilr industry in Fiulia, \vc 
vrito of an industry wliicli is non csf. Unt tlir 
hciMo ]ias boon pi’ovokod ]>y two pajiipldcts* by 
br M. Visvrsvaraya, ex-I)cwan of Mysore, whieh 
re lyinjr on our table for some time past. 

The automobile industry has not a lon»r history 
)ehind it. As a matter of fact, it was a little over 
0 years ai^o, in IH8(i, that (lottlieb Daimler, a 
lerman engineer, substituted the horse in an 
•rdinary coach by a petrol engine, and ran the 
it tic oddit jf throiifi:h the streets of Deiitz, a small 
own near the famous city of Coloj^ne-on-the-Rhine 
n ricrmany. Then Daimler made a second eniijine 
hree years later, and fitted it to a bicycle, and ran 
t successfully. As a writer puts it, “ the little 
iiacliine ran throuijh the streets of Dent/, for some 
ime, and snorted its way to a wider publicity, till 
hVench firm thouj^ht it profitable, to buy the 
>atont riirhts for the petrol enjj:inc and launch the 
notor car on the market. Ity 1S91, the motor car 
ook its place on the road, and ^jradually pensicnied 


* Proimmis for mi Antinimhih Facforn in Ihimbnn, 
I mill Note 11 (ccmfidciitial) hy Sir M. Vi.svc.svuraya, 
bangalore. 


off the old horse from its aj^e-lonjj: duty of carryinii 
the man and his Iiij 4 j;aj»e on its back ’’.f 

but very few people realize that this invention 
is as far reaching: in its effect as the substitution 
of the old beast of burden, tlie ass, ])revalent 
amonjyst ancient people, by the horse about the 
twelfth century J5.C. As archaeoloffists can testify, 
the Jior.se not only imnle communi<*ation (piick, but 
many a famous struyf^le in history was decided by 
the superiority of the horse-arm of the fi^htiiif*: 
force. It was the superiority of the cavalry which 
enabled the I'arlhians about the first century A.D. 
to roll up the Roman Icfrions from Me.sopotarnia 
and cry a. halt to the proj^ri'ss of Roman Imperialism 
to the East. It was superiority in horsimianship 
which enabled the Tartar nomads under (^hetif^hiz 
Khan to dominate the jrreater part of the Old World 
from (’hina to the conlinc'S of Western Europe. It 
was atrain a clever use of shock tactics by 
Mohammed (Iho!*! of the cavalry arm of his army 
whicii broke the llimlu ranks and leil to Turkish 
coiHjuest of India. 

It is not usually realized, particularly in this 
country, which looks up to the bullock cart with 

•f The Hook of Kmndrtlu*-, page 4319. 
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wistful t*yis, that tlir mult>r car is repeating history 
at the present limes in social ami political matters, 
much e.s the liorsc <li<l throughout the hist three 
millennia. The (heap motor car, the inlroduetion (»i‘ 
which is lai'i(‘Iy to the credit of Henry h’(U*d has 
worked out a sih*nt social and economic revolution. 
It has hrouj^Iit in Hurope and America the country 
to the city and the city to the country, thus restor- 
iuK: the ecpiilihrium hetween rural and urhan life. 
It has supplemented the means ol* transport, hrin^- 
inj^: moilern commodities within easy reach (d* every- 
body. Jii Kurope and America, it has become one 
of the basic needs of the family, next to food and 
clothin;*, and sometimes it even takes precedence 
to housing. 

hut its part in contemporary makinj' up of 
history is not as widely known as it ouj^ht to be. 
Accordin'^' to competent military authorities the 
ji'H'at (lermaii thrust to harm in 1914, was rolled 
up because (Jeneral (lallieni, the defender of Paris, 
mobilized tlie motor ears and lorries (d' Paris, and 
rushed reinforcements to the front. The success 
of (lermany in the recent diplomatic deals is larji^ely 
due to tile streii^^th of lier motor-arm. She has 
constructed over 5000 miles of first class motor 
roads (auto-strades) which enable her to convey 
millions of troops within a short time from one 
frontier to another. Hy judicious Stale enterprise, 
she has forced up the production of motor cars 
from 40000 in 19)31 to over half a million in 19)37. 
hut for the streiififth of the motor-arm, which lias 
heen achieved ofdy siuc(^ I9)i4, the spectacular 
diplomatic victories of (icrmany of recent times 
would have hceii impossible. Further it is well 
known that the motor ear has jjiven rise to * oil- 
polities the seramhle amonj^st the Hreat Powers 
for the possession or emdrol of regions yieldinj; 
petrol — whi(?h is lart,^*ly behind the compliealed 
diplomacy of the last twenty five years. 

Development of Motor Car Industries in Europ)e 
and U.S.A. 

Aeeo?*diii^^ to statistics <*onipilcd hy Sir M. 
Visvesvaraya, if wc lake the iiudor car industry as 
ail index of eivili/ d cxisicucc, the F.S.A. stands 
easily first, with over thirty million cars in use; 
about one man in five has a car i.e., every family 


m 


possesses a ear. The eorrespondiiijr fif^ures for 
other eouidries are one for every 18 persons in 
(Jreat hrillaiii. one for every 19 persons iii France, 
and one for (‘very til persons in (icriminy (this 
seems to be a eousideralile under estimate) ; in 
India, there is one (‘ar for eviu'y 2)300 persons. 
This fi^nire j»ives an appalling' ])i('tnre of the low 
index of civilized life in India, hut this index is 
supported by eorrespondiim' figures in the amount 
of electric power dcvelojied, and in the number of 
radio receiving; sets used. The F.S.A. manufacture's 
each year nearly five million cars, and pays mvirly 
2)10 crorcs in want's alone. It is estimated that one 
person in seven in the U.S.A. (‘kes out hie iiK'ome 
out of the motor ear industry in one way or the 
other. 

Tlie development of tlie motor industry has 
been largely due to private enterprise, and it is 
therefore* no wonder that only such count ries have 
lu'cii in the forefront wheiv, there, is plenty of room 
for private initiative and no dearth of private 
('apilal U.S.A., France and Ureal llritaiii. 

Kven Uermaiiy, tiic country of birth of the motor 
industry, was backward in motor production, 
thoufjjh thiTc was no dearth of tcchni(*al knowh'djic 
because* Slate* enterprise* there had lariie'ly usurped 
the pow(*r of private? initiative, and lar^e-scale 
finaneinf? was diftienlt. This w'cakness in U(*rmany’s 
position was edearly reeofxiiized hy the Nazis who, as 
mentioned before, sine.-* their accession to power 
ill 19)34, have forced up the production of cars 
almost ten times hy lar^^e-seale ])lnnnin«i:, hy sub- 
sidies to companies and protective* tariffs. Since* 
19)34, tariff in Uermany on foreijjin cars has l)e*cii 
SOy^, and there lias been no inland excise on 
Uerman made cars. Uovernment f^ives special aid 
to factories wliieh manufaeture for export by sub- 
sidisiuR to the extent of 25%. It is stated tliat it 
is next to imtiossihlc to buy a foreign made ear in 
Uermany. 

Wc learn further from these pamphb'ts that 
‘ Uhcap Uars for All ’ is the late'sl watch-word in 
Nazi Uermany, wliieh is contemplating the introduc- 
tion of a Fcoplc’s Far, for the use of people with 
a monthly income of Ks. 175/- p.ni. Uermany is 
dependent fen* motor fuel on foreif^n supplies. She 
is tryiiif? to remedy this situation by the production 
of synthetic jmtrol, use of compressed f»:as-fireel 
engines, and has largely succeeded in her effort. 
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How Motor Car Industry can be developed in India 

It is clear I’roin wliat has been said hel’nre that 
tlie (levelopinent of the motor ear imlustry is oiu* 
of the prime needs of India. It will not only pive 
<*mployment to a lar^e number of peoi)le, but will 
form a formidable arm of defence, a matter which 
oujiht to receive more seriiuis attention in vi<‘w i>f 
the rapidly clian^iny: political comlitions arouml 
our country. At pr(‘sent, India imports nearly 
thirty thousand cars and lorries annually, and pays 
nearly four crores to the foreij*'n nianufaeturer. 
The price of a car whicli costs Us. 3/200/- at llombay 
is made * up of Us. l,2t)0/- to the manufacturer: 
freight, insurance, import duties, port charf^es, etc., 
altof^ether Us. 1,130/-, and profit to the ajii'iit 
Us. 810/-. It is tlierefore elear that if for a timi*. 
the (Jovernmeiit f^ives j)rotection to home-mad<‘ 
ears, they can be sold at comi)aratively cheaper 
price and India will soon liave one of the basic 
industries, t^ivinji; employment to millions of pi‘o]»le. 

Sir M. Visvesvaraya has worked (»ut in the 
I)amphlets before us, a complete scheme of startin*^ 
an automobile factory in India, turning out about 
twelve thousand cars annually. It is a very sound 
sclnmie, and is entitled to careful <'onsi<Ierati(Ui by 
(lovcrnment and public, not ordy on account of the 
intrinsic merit of tin; scheme, but also due to the 
a‘^e, experience, and j*reat reputation of the author, 
who is one of the makers of the model State of 
Mysore?. We hope that the Industrial PlaTininjA 
(\)mmitt.ee appointe<l by the Indian National 
('ofi'-ress will cai-efully w<*i^h the sch<*mc, and »ivc 
it the necessary push and drive. 

The Actual Proposal Examined 

Aceordino' to pamphlet No. ( 1 ), mcntimicd 
above, a factory shonld be started iti Ikmibay. witli 
a startino; capital of 90 laklis of riipt‘es, and a work 
inj^ capital of tiO lakhs. TIm‘ ])lanl is inicnded to 
have a maximum eapaeity (»f |)rodnciim 9dd0 c.irs. 
and boot) triieks annually. The average annual 
outturn is exp<‘eted to be 12000. hi the »‘arl,y slaves, 
it is proposed to manutacture such types t)l‘ cars and 


trucks whicli arc ])opnlar in India. If the ca]>ital 
he availabbs it is expected that not more than two 
y<‘ars will be neeessary to install tlic plant. 

The motor <'ar ('oiisisls of ‘2000 parts, but even 
the bijijiest factorii's do not manulju 1 lire all the 
parts. There are feeder tirms wliieli specialize in 
the mannfaetnre of only sp<>cial parts, and all the 
mannfai'turiim- linns buy from them. It is cxpeided 
tliat at tin* outset 200 [larls wilt have (o be obtaiiu'd 
from oulsi<b*. Many ])ails may be hiaini fac-l iircl by 
linns well-established in l5oinbay. 'flic raw materials 
t<) be used will be mostly available in India. 

Technical Help 

At present, it will be nee«'ssary to import lon'ifii. 
exp(‘rts to take up the respiuisibilily (d‘ <lesi“nino, 
const met ill”- and eipMpi)!!^ the l‘a<'tory. Sir M. 
Visvesvaraya thinks that the in-eessary expm-ts can 
he obtained by arr.in^^emeiit with a roreijun linn of 
manufaH nrers, say the I’ord Car t'o.. wliieli yave 
such help to Wussia about live y«‘ars ajii). 'Pbe 
metinxi simMCsted is very much the same jis followed 
sueeessfiilly in Kiissia uliieli six years ,i'jo im|»orted 
all its ears, but is now mannlai'tiiriii^ about 200,000 
vehicles per year. 

Finance 

'I'Im* capital is to be raisisl by issue of shares 
and tln‘ pn^vim'ial oovenmieiils are expeiMed to 
eontribiiti- snbslant iaily. 'Die a»lministra1 ion is to 
lx* vested in a Hoard of 20 I >ireelt)rs, of which 11 
will be nominat(‘d by tlie |u«iviiie»‘s, and !) to lx- 
nominated by the ordinary shareholders. 

Protection 

The snee«*ss of the f.ietory will d(*j>eml on the 
prot(‘eiioii !ii\'ii in tin* early s1;i!.:es. The Coxerii 
iiioiit of India should be persuaded to nwv a sliding' 
scab* of pndeelitiii, as in the ease of tlie simar in- 
<lustry, so that it will lx* imp(»ssible for I’on'ion 
tirms to kill the Indian factory by iiiiders<*llinji oi* 
by ;iny other nnlair iin'aiis. Such protect ion, to ttie 
extent i)f 100 ifer e«*nl of iiia nil fa< 1 11 ri io_: etjsts, is 
‘iiveii in every country of the worhl. 
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Modern Practice in High Voltage 
Measurements 

Munoraiijan Datta 


Introduction 

'I’uK piTsnil n\v(‘s its cxistciuo niaiiily 

to the nl' |)o\v<‘i- l».y 

rriarj. The .sleam altered the hiiiiiarj otithxik 

and paved the way for larj^e seale industrial 
development. During*' tlu‘ ni?ietees oi‘ the last 
etuitiiry U eanie to he realized that the main souree 
of power for eeonomieal use at liome and in 
industries wouhl be eleet rival eiier'^y. 1’he problem 
of transmission of eleetrieal power from its soure>“ 
of produetiofi to the dilTerent eonsuminji' centres 
has since ent»:aue<l the attention of enj»ineers. in 
early staj^e, aerial lines supported on insulators 
were used for transmission purposes. The jreiieral 
laws of propaj»ation over lin(‘s, though thc-oretieally 
understood, e.ould not be clearly worked out to meet 
the exit^eneies of the time. The nu'thod of trans- 
mission has, therefore, suIVtuvd many chanj*:es with 
the passaj^e of lime ami accumulation of seientiru' 
data. 

Unlike America and the continent of Kurope, 
transmission by means of overht‘ad lines di<i not find 
t»:eneral favour in Knsland at the outset, due to the 
fact that the power production and <*onsuminf 4 ’ 
centres were in the close proximity of crowded 
cities. In these eases power tratismission couhl only 
he practical when it <*ould be under‘»'round. The 
first underjrround calile, i»aper-covered lead-sheath 
ed eahle, ha<l its inception at the power station of 
Deptford in 189() due to the inj>:euuity of hVrranti. 
This was the ])reeursor of the modem underf^rouiid 
hij»:h voltaj'e eahle for jiower transmission purposes. 

The rate at wliieh the transmission voltaj^e has 
increased is really ajiiaziii'*’. The followinf^ fif»:urcs 
will show how from 1890 the ^radiuil development 
of the teehniuue enal)le<l the enj^ineers to increase 
the transmission <lislanee hy adopting*: higher and 
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higher voltage at the production centres. Thus our 
finds. 


Year. 

Operating voltage. 

IKOO 

2 kV 

1892 

6.6 „ 

1894 

11 

1897 

22 

1901 

d3 

1907 

110 „ 

1909 

132 „ 

1912 

154 „ 

1920 

220 „ 

1928 

280 ., 


The high voltage generation and transmission 
has been found to be economical in more aspects 
than one. The relation hetween the increase in the 
output of the plant and the economical workinj: 
factor has been significantly iiointcd out in tin* 
report of the electrical power development of 
U.S.S.R. \/hcro it has been shown that in 19111 the 
average efficiency of the biggest electrical station in 
Russia was 10.7% for a 5,000 kW. plant consuming 
2,5 lbs. of standard fuel per kilowatt hour generated 
whereas in 1935 the plant capacity has increased 
to 50,000 kW. ensuring an efficiency of 27% with 
a fuel consumption of 1.2 Ihs of coal per kilowatt 
hour. The gonoratiiig voltage also has increased 
from 6,500 volts to 33,000 volts, and at present tlii.^ 
has become the limiting voltage for direct genera- 
tion from alternators in the ease of big stations all 
over tlie world. In the ease of the newly construct 
ed Battersea Station, the voltage of generation is 
also 33,000 volts using 0.94 Ihs of British coal per 
kWII., haviTig an average cfficiericy of 27 . 7 %. 

BCIEXCE A 

O U L T ,U B E 



MODERN PRACTICE IN HIGH VOLTAGE 
MEASUREMENTS 


Allhougli the original i)iiri)()so ol' drvrltiping 
high voltages was the eeonoinieal transmission of 
j)ovver over long distanees, in more reeent timers it 
was soon found that there were other problems re 
garding the transmission voltages. At present in 
a nnmher of eases pressure has been determined not 
by the distance of transmission, but by the 
magnitude of power that had to be transmitted even 
over comparatively sliort distanees. Tin* a<lvanee- 
ment in the idea of power transmission led to more 
and more rigorous theoretieal investigation for the 
propeiv understanding of the H.V. phenomena, and 
their practical utilization. It has been a compara 
tively easy mailer to increase the voltage of alternat 
ing current transmission to the present high value, 
and even n<»w it is not the (piestion of transformer 
design that .sets a limit to the maximum voltage of 
transmission but problems connected with the trans- 
mission line itself. The dilllerent properties <if 
material reguired in the manufacture of high 
voltage cable together with the different types of 
insidators used to support the aerial lines had been 
td’ paramount importance to maintain the security 
of service as well as .safet^v of operators in their 
manifold duties concerning the proper supply of 
c‘lect rival energy. 

If one looks at the progress of high voltage 
jiower lines in the United Stales of America, one 
finds voltages as high as 350 kV., covering large 
areas of the huge eontinent. Urom the oflicial 
statistics ]niblished in I0.‘»(i, {EUvtruul World Supidr 
until, May 9, 193()), it appears that tiiere are at 
present in the States 140 sy.stems having 17H4 
generating stations wiili a total output of 103 
thousand million kW. It may not be a matter of com- 
mon knowledge that though the United Slates was 
the pioneer of hydroelectric development, the total 
rating of steam plants (21,053,592 k\V.) is nearly 
three times that of its ]iy<lroelectrie stations 
(H,84l,40l kW.). Kven in the Niagara region steam 
plants compete successfully with the famous hydro 
electric plant, Niagara Hiuhson I’ower Uompany; S 
fuel burning plants of total capacity of 040,050 k\V. 
are working against 100 hytiroclectric plants of total 
rating of 1,038, 502 kW. There has also been con- 
siderable increase of power consumption in (Jermany, 
Urance, Italy and in other countries. 


The English Grid System 

In Mngland within the last ten years, after the 
introduetion of the grid system, there has been 
considerable incrc^ase in the consum])tion of electric- 
al energy. A record total of 24,315 million units of 
electricity was generated in 1937 ( Enffwfvrituj, June 
10,1938, pp. 050) by authorized undertakings in 
tircat llritain as against 11,000 million units 
in 1920. This progressive development of electrical 
power supj)ly in (Jreat Uritain was due to proper 
planning and organization. In 1924-25 the Weir 
Uommitlee was aj)pointed to investigate* the 
state of eleetrical industry in (Jn-at Britain. On 
the basis of the recommemlations of this Uonimittee 
the Klectrieity Sup]>Iy Aet of 1920 was eiuu'ted. 
This aet provide«l for the ereatiiin of a national 
organization -the Uentral Klectrieity Board -to 
i*om't*nt rate the g(*m*ratioii of energy in a limited 
number of selected gi‘nerating stations and to intor- 
c.onne4*t these* stations linhing up tin* existing 
regional .sy.sti'ins into a national “ Orid ” by the 
(•rcction of hl»h tension main transmission system. 
It has brought into 4*xist<‘ne(* a rn‘w typt* (d’ ])ublic 
board, a (^‘ntral Kle<‘lrieily Boar<l. for solving 
the probb‘m of making tin* mo.st elTective use 
of national power resources within the existing 
administrative ami economic framework. In July 
1935, anotlu*!* committee was formed under 
the (Miairmanship of Lonl MidJowan “ to bring 
under review the 4>rganization (»f the distribution 
gf electricity in (In'at Britain, including the control 
of .statutory electricity companies by other 
companies, to advise on m(‘thods by which improve- 
ments can be effected with a view to ensuring and 
expediting the standardization of systems, pre.ssuros 
ami methods of charges, further cxt4*nding facilities 
(including sui)pli4*s in rural areas) and r(*<lucing 
costs and to make re4'ommendati4)ns.” It will be 
seen from this reiiort that the* average revenue 
received per unit of electricity .sold, in the ea.se of 
supplies for lighting, heating, cooking and shops and 
4>ffice purp4>s(‘.s in’ 1921-22 bef4)re, the introduction of 
the tJri<l was 5.75 d. wln-reas the .same average* value 
wjis fouml t<^b<‘ 2.28 <i. in 1933-34. The charges for 
power s;ippli(‘s decrea.seil from 1.59 d. in 1921-22 to 
0.73 <1. in 193.3-.34. At fu-esent, over 00 p 4 *r cent of 
the elomestic consumers are ])aying 0.5 d. j)er 
kWII. ami 2i/';, m‘<‘<l not pay mon* than 1 <1. (The 
Ueimrt of tin* British Kle^-trical De.vehgiment Asso- 
ciation- /we/y/afcrt/g/, March, 25, 1938, pp. 334). 
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Tile above fjiets ainl tell their own tale an<l 

indieaie how hi»:h vollaj^e f»eMeratio!i and trans- 
iiiission under proper planninf; and organization 
lead to eeononiie stability ref»ardin<»: national 
developments. Russia in 1919 launched upon a 
vast ])Ian of eleetfifieal ion of its hui^o area, and re- 
markable ilevelopments in power production is 
noticeable due to H.\'. a:eiieration and transmission 
within recent years. Japan within the last 10 
years has made astoiindin**- advancement in hif^h 
voltage pro<lii('t ion and power {^emwation. 


Cost of Installation of Electrical Plants 

Mr. I). H. Terry in a recent arlicb* (Kiev. 
Hvvivw, An**'. 5, 19JS pp. 179) on “ Tower Stations 
of the Tut lire ” has diseussed tlie eonifiarative 
caiiital costs of different types of f>encratin*r 
systems. His limiin«s arc that for sets of 40,000 
kW. th(‘ cost is £ll.() per kW., for a low pressure 
plant. Tor a liijili pressure 70,000 kW. plant the 
fixed cost of averaj»:(? power stations including; 
capital, cliar}><‘s on plants, auxilliary works, build- 
ing's, site and tixed charj'cs on salaries, waf»:es, 
repairs ami iiiaint<*nance is £0 pm* k\V. If the 
power slalion is iiK'reased to 200,000 k\V. capacity 
with a hifrli efticicney boiler plant the cost works 
out at £2.2 per kW. These fij*ures arc indicative 
of the fact that larj^e-scale power produet ion and 
espeeially hii^h voltage }»i‘ncralion is not only eeo ' 
nomical for workiri'i- jnirposes but also for the 
capital outlay on plants. 

(‘ominfj: to our own country, we tiiid that power 
generation sehemes in India are mar<‘binj» at a 
iiinelB slower rate than any <dhcr country, tboiu'h 
it is beinj' ^iven out that tremmidous efforts are 
beinj' made lo utili/i* the n'sources of its water power 
ami of fuel, b»r the production of hij'h voltaf'c electri- 
city. Tlu* Indian reserve of coal has •lieen roUf»:hly 
estimati'd at SO,0(U1 million tons and taking about 
3 tons of coal for I kW. year, it is possible tc» have 
an averaj'e annual output of more than 27 million 
k\V. with a life of 1000 years. And the 
minimum water power from tin* latest survey would 
yield approximately 7 million k\V. year as electrical 


enortry,* of which hardly 5% has been developed 
or is in the course of development. Taking the 
Indian Power production from KIcetricity Supply 
undertakings (as shown in the Statistical Year Honk 
nf (hi World Power ('tnifi reave, to be 1,1301- 

million kWH. and the population (as shown in the 
la.st census report of 1931 Vol. I part 1 page 4) as 
JoJ million, one finds that the average annual 
con.sumption of electricity per head of population 
is about 3.2 kWIT., whereas with a population of 
40 million for England and Wales it is nearly 000 
kWII. tier vatiila per year. It is needless to say 
that the index of civilization and economic activity 
as judged from those figures is lamentably low for 
India. Taking a very moderate estimate cof 100 
kWH. per head per year for India, for near futun*, 
in order to raise her staiulard of civilization it would 
mean that India has to consume roughly 34,000 
million units in a year. This w'ould mean a large- 
scale industrialization of the country which is only 
possible if the electrical power resources of the 
country arc developed lo the maximum extent and 
supply at the cheapest rate possible placed at the 
disposal of the consumer. One of the reasons stand- 
ing in the way of th(‘ large scale imlustrialization of 
the country is the lack of proper planning regarding 
the establishment of large output and high voltage 
power i)lants. Here the practice has been to install 
isolated low output and low voltage plants in the 
majority of cases and even where high voltage 
plants have been ercc.teil the co.st indicates that 
there is something abnormal so far as capital charges 
arc concerned. That is to say the power supply in 
India is years behind the times inspite of all 
motlern advaiu'cs in the methods of production and 
Iransiiii.ssioii. 

Electrical Plants in India 

The electrical diwelopmcnt in lndi<.. '*an be rough- 
ly divided into four well niark«‘d regions, viz., 
Hombay, Madras, Heiigal, and the Northern India 
side. The Hombay side conics within the enter- 
prise of the Tata group and though ot late origin, 
they have made considerable development in power 
production. Starting in 19 IG, they arranged for 

*Thi*io lius lU'vrr lu'cii a i»ro|n*r .suivi'v (»t' liulia’s liytlro- 
eloctrif |) 0 \v»T resources. Ttu? figure.s qiiutiM) are merely guesS' 
work and may he aubjeet to a groaa error. --Kd. Sc. & CuL 

•fTlii-s figure appears to be an undere.Mtiniafe, The pre 
sent ligure.H would amount to about 2000 tuilliona uuif.s. 
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The British Grid 



In KnRlancI .luring th.- laaf half a r.-nlury ha.l of Ho- last World War il «as^ riah/,-d that a national 

Iwn .•onai.l.'rald.. growth of isolalod .d.rtri.’ goncraling (danning ...garding powr proda, 010.1 «:,s .l..sirald<.. To 

•tationa all over the country. Soon after the termination eual.le tin- ino.st etH. i.mt ph.nls to <ip.-ral.- at their best, it waa 






npfossary to link up tin* grnenitiii^ stations llirouglioiit th<* 
country by nicnns «)f n Iransmissiori net work. This is the 
so called “ (Irid System 

nistorirnf 

In 1926. Mil Ae| was pMsseil rn>alin^ m (’cntrai Klcrfricity 
l^ard with the iirimary intention of coneentrsitini' jjeneration 
for puldic supply purposes at a limited number of selected 
stations and intercoiineetin^ these with each other and with 
the distribution ^yslems of ;uithori/.‘d undertakers 
with a view to supply the mierj^y for the national 
rri|uirements from tlie common jxiol thus formed. The 
fj^eneratiu);' stations are under the control of the Hoard and 
are operated by their owners to the Hoard’s direetions. 

Ganvraf Schrnu 

Th<‘ scheme covers the entire area of England, Seotlund 
and Wales, di\id<*d into the following primary regional 
schemes ; 

Tent nil Scotland Ontral England 

K. W. England and Wales S. E. England. 

N. E. England S. E. England (London area> 

Mid. East England W. England and S. Wales. 

Supply Pnmirt 

The most e<'onomi«'nl transmission pressure was considered 
to be 132,000 >olts A.(’., }.]diase, 50 cycles opearting on a 
overhead net wtuk except for I-ondon area where the vidtagi* 
selected was f>f),(KK) vedts A.t^ operating on a undergrouml 
single core systi'in, The routes of fhes<‘ lines are .mIiowii in 
the sketclLiuap on the revm-se ptige. 

Cnmhu'tors 

These jtre. lor overhead work, steel cored aluminium. The 
rentrul eore being seven strands 0.11" diaiiu'ti'r galvanised steel 
W'ire surrounded by 30 strands O.M" <lij»me|er jilumiiiiuin wire. 
The rapacity of a single circuit is 50,000 kVA. with a corres-, 
ponding current of 219 amperes at 132,000 volts A.(\ 

Totrrrs 

These are of lattice galvanised stei‘1 tyjie with e<)ncrete 
foundations, the avmage lieiglil Iming 70 ft., normal span 
900 ft. with eonduclors with sparing of 12 feet in vertical 
direi'fion ami 20 fed in hori/oiital direction. The towers are 
.joined by an earth wire, consisting of 7 steel and 12 aluminium 
wires of 0.1 1" diameter. 

Trnnsfnrmt /w 

Tlu'se vary from 7.500 t(j 75.0(K) kVA. coiinecteel Y on 
the H.T. side and on the L.T. side. iSiidill transformers 

operate witli natural air cooling and a forced air blast is 
provided with the larger ones, voltage control is aKw 
provided. 


Schvtion of Stafionn 

The substations are of the outdoor type of standardized 
designs to suit, various conditions. 

Su'iti'h-fftar 

The switch gear design is standard throughout the grid. 
The rupturing capacity of tJie idrcuil breakers is 1.5 million 
kV.\. The isolating switches are mechanically interlocked. 
The by-pass I’orineclion is normally opened but is used if a 
circuit breaker or transformer recpiires over hauling. 

MiscHhmt'ous A ppnratus 

\ 110 Volt. 24(1 .\.H battery is provided in ea«'h substation 
for operating am! indication juirposes and a motor generator 
set for nvharging. « 

()p( ration 

A control room is ])rovidod in ciich area in elmrge of 
one man, who is in communication with the central ofTic*', 
and to whom instruments give information of all running 
plants, loads etc. 

Summarised Ativanfagt's of the Grid 

1. Obviates use of uneconomical and ineflicient plant. 

2. ('‘ost of generation is reduced, since the amount, of 
reserved plant is reduced. 

3. (5eni‘raliug stations and units will be able to work 
at full load. 

4. New generating plant will be profit earning from 
the start. 

o. The load factor will be improved. 

0. The supply will be nufjjiy given to less populatiMl 
areas. 

Transin ission Trrr 

I’rimary (ieiierating Station 

rejpiires (i) cnui, (ii) water, (ill) transport, and (n ) land. 
High voltage A.(\ transmitted at 132(X)0 V. 

I 

.1 . r . 

Ib'ceivixl at Iteeeived by Secondary stations 
transformer and transformed to voltage of 
substations, local system (r.ff. 6600 volts). 

Transmitted to substations. 

Distributed at Distributed as D,(’. 

4(X)/230 volts, through converter.^ 

A.(’. 50^3 for Traction, etc. 

piiiise. 
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the tninsmis'iioii of ])ovv(‘r tliroiijrli ;i of oli 

iiiilos .'it I 10 kV. Tht‘ (’auvery power scheme of the 
Mysore State is a pioneer hydroelectric scheme in 
Southern India and started operation as early as 
1902. T1 utilizes the j^ross head of ahout 410 f(‘et 
of tlie (^luvery river falls near Sivasanmdram 
where the power station is situated. Tin* present 
capaf'ity of the stati<»n is 42,000 k\V. and is 
^eFierated at 2,200 volts 25 cycle, 2-phase, and 
sfep[)ed up to TS.OOO V. for transmission to 
Hanj^aloye, Mysore, Kolar Hold Kields and other 
])Iaces of which the Kolar Hold Fiehl forms the 
major load. .Ma<lras has Ix'en slow in developiiijr 
its hydn)elec1 ric resources, hut ahout i‘iirht years 
afi'o the Hovernment of the Province <lccidt‘<l 1») 
emhark on an eleclri(icatio?i pi‘o;i:ranim(‘ for th(‘ 
Province. an<l also to d(‘Vclop, as the Hovi'rnment- 
own(‘d utilities, some of their water-power resources. 
.\s a I'esult of this the consjruclion <»f tin* maiii 
Pykara Station, which utilizes ll;e hi<i:h hea>l avail 
ahh' from th(‘ upper reaches of tin* Pykara river w. 
till' Nil^iris District, heji’an in »Ianuary 1920. The 
estimated potential capacity (»f the full develop 
fiK'nt is ahout 40,000 kW. Tin* works were 
completed and operation commenced at the end of 
19.22. The transmission system, as at pn'seiit 
fMiiistructed with Pykara as the source of supply, 
consists of th(‘ douhle circuit 110 kV. line to the 
receivinjr station at Hoimhatore, the load centre of 
the system with (iO, 22, and 11 kilovolt lines radiat- 
in*; frr)m it. This plant works umler the hif^hest 
lM‘a<l in the Pritish Kmpii’e and tin* e<»ntinents of 
North and South America. The 110 kih»volt line 
from Pykara to (’oimhatoiv, at ju’eseiit, is hein*: 
operated at Oti kV and it is proposetl to raise this 
volta}i(‘ t») 110 kV aflei' the Pykara Scheme Exten- 
sions are complelefl hy the end of 19)>S as is t'x- 
pected. The Mutter Hydroelectric Scheme which 
commenced ot)eration in dune 19.27 transmits ])ower 
at 00/110 kV to Erode in the South afid to 
Sinjxarappet in the north. From Sin^araptFct, it is 
proposed to extend the transmission system to 
Madi’as eventually. 22ie Nortluum Imlia Hydro- 
cleetrie Scheme in Mandi State utilizes the snow-f<d 
water of the Fhl river and is ilesiijfned for an ultimate 
capacity of 120,000 kW. of which the first staj^c of 
4S,000 k\V. has been in commercial operation since 


Aiiril 19.2.2. The "eneratiu" voltage is 11,000 and 
the main transmission liiu's at 122 kV. radiatt* from 
the Power House at Jo«:indra Najrar to .\mritasar,‘ 
Lahore and Jullunder. From Lahon* to Ferozpore 
and Lyallp(»re (ili.OOO volt lines ra«liate to supply 
these and certain other internu'diate towns while 
the 22,000 volts line extemls from dullutuler to 
Ludhiana. In the I’liited Provinces, the Hauf^es 
Hanal Hydro-Eh'ctric Scheme is essimtially a low 
head scheme e.\pl(»i1 inj; the water power source.s of 
a number of low head ]>oints at iliffenMit places on 
the 200 miles of the canal between Hardwar and 
Siimera. The presmil total ('apacity of the Hanses 
Hanal H,ydro«4ectric Scheme is apiu’oximately 
Iti.OOO k\V. 22ie four powi'r houses at Pahadiirabad, 
Pliola, Palra, Sumera. totally 7..‘)00 kW.. cover a 
ranj'e 000 miles with 27 kV lines and 450 miles with 
11 kV lines, 'riierc* aia* other hydroelectric stations 
of minor importam c. riz., of dhelum. rlammu, Hokak, 
Darjee'liiiii, Simla. .Musse'uri and Malakand. At eve'ry 
place hit»h vedtaiie* f r;iii.Miiission vai'yin«»' from 15 kV. 
to t)(i k\\ is in use. In Ihniial. India possesses the 
larj^(‘st thermal station; namely, the Haleutta Eb‘c 
trie* Supply Horporation Ltd. Startini.': in 1897 witli a 
capacity of only 1000 kW. it has •rraelually expaiulcil 
to 184.000 kW. at the end of 1922. Ami the lU'W 
s’cluaue that is under <*onst ruction, will increase the 
capacity to 15.000 kW. and hij»h volta^m transmissioij 
at 122 kV. is uneh'r conteaiiplation. 

• Fi’om the fore’^oiipj’ sur\e*y of tin* t4e<'trieal 
po\ver jrmieration and [)ower transmission one can 
easily notice that within the last epiarten* of a cen- 
tury ther(‘ has beioi a jihcnomeiial j^rowtli in the 
•ieMU'ration and distribution of elef-ti'ical energy all 
eivcr the worbl and one cannot fail to obse*rvc that 
the ]M>ssibility of this e*ould be attributes! te» the 
kimwledf.re‘ aceMimulatesI within this pe'rioel re'f’areliru' 
hijrlier ami hiudier voltaycs. Hijih voltaj^e* technie|ue 
thus forms an essential e*le'me*nt in the* mainte*nane'e 
e)f t)owe*r for eve'ry nation ami the* varienis e*ountries 
e»f the worbl have* ele'vote*<l t he*mse‘lve'S te» the* ili- 
ve-stijrations of hiuh veOta^e* phe'iiomeiia in its varieuis 
aspe*cts feu* the'iV nation buibliim we)rk. The ])ionee*r 
invc.sti«iation evie|e*ntly was that of the* Hnite‘el Slates 
of America, but other e‘ountrie*s ed’ the* worbl have* 
ne)l lafTf^eel far behiml. In He*rmany the subjeM't 
attracte'el alte*ntion as early as the be*j>inninfr of 
this e'cntury. In France*, there* lias been e|uite a 
lapid pre>ji:re*ss and Italy has taken u]) the 
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invest ions of .J;i]);in luis est.’ihlisluMl its H.V. 

laliorat.ory quite l•c•(•^lltly. ratlior late* in tiu’ 

field, Iho contriliution of Kiqrlaiid is not in(*onsi<UT- 
;d)lc. There have been no scTious attempts in our 
eountry to understand the hasie importanee of sueti 
invostiKations, though (‘xpansion of electrical powei* 
distrihiition is prof^n'ssinjr at a fairly rapi<l rate. 

At the outset one can readily notice that the 
whole success of the II.V. apparatus d(‘pends upon tie* 
knowledtre of tin* insulatinjr ])roperties of materials. 
The dilTerent eeramie materials, such as porcelain, 
^dass, steatite, and majiiiesia pi'odnets: min(*!v>ls, 
such as mica, petroleum, oils, vejretahle products like 
cotton, paper, silk, ruhher, resins are (‘ssentially the 
materials which arc usc<l now, as in the early ilays 
of electrical en^dneerin;;. Ihit thou}*!! the material'; 
are the same, more and more refinetl tt‘ehni<|ue has 
been developed to utilize them in H.V. e(|uipment. 
Here theory and practice went hand in hand. 
IVo(?ress of this natUT’c could only he made hy 
continual testing; and research, it heiiifr the husiness 
of the hiffh-voltajre en«ineers to study the special 
prohicm of desi^ni an<l manufacture of apparatus 
to withstand hijj^h voltafjje whether these are meant 


for normal service voltajje or abnormal condition'? 
arisinj; out of a numher of extraneous causes. 

It may not he out of place to state in this 
connection that in the realm of atomic physics hifxher 
ami hi^dier volta^jes are now hein*^ employed for re- 
search purposes which may ultimately affect public 
welfare. X-ray therapy is heinj? (‘xtensively applied 
to the treatment of various diseases includinjf cancer 
and the research on the effects of higher volta|.Ce 
X ray on the human system is heini.; actively pursued 
in various institutions. 

It will he worth while now to discuss the various 
aspects of the hijxh voltajre teehnifpn* that has been 
rieveloped and tin* methods that have been adopted 
to invest i‘*:ate the various phenomena iMuineeted with 
II.V". frenei’ation ami traiusmission. Four kinds of 
hi^h vollajr(‘s are used to ascertain the reliability 
of insulatiii” materials and appai’atus under workinj*- 
conditions. These an* low-fre(juency alternating 
voltajres, uni-directional impulse volta; 4 ’(‘s, hi^h 
frecjueney alternatilif; voltaj^cs and constant 
voltajLTcs. At the present time in America the 
hif^hest A.(\ low-f?*(*(jueney voltaj^e e(juii)ment is one 
of 2250 k\'. at Mansfi(‘ld. tin* hifxln'st impulse 
volta^M* is 5 million volts at Fitsfield ami the hi^rhest 
!).('. volta^^e is d million at Hound Hill. 

{To be rontinu(d) 
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The Problem of Soil Erosion in India 


'I'liK lossrs to national \v<*altli raiistMl l»y 

soil (M'osion and its at'i'oinpanyini' i»lirnoim*na an* 
enormous and ste])s must therefore lie tak<*n to 
reduee them as far as possible. 

In a l(‘etur<‘ at the Koval Soei«‘t,y of Arts on 
“ The Kfohleni of Soil Krtision in the lirilish Kmpire 
with special refert'iiee to India,” (•!. linn. Snc. Arts. 
Sfi, IIKIS) K. Ma<*la^an tJorrie of tin- Imliait I'onst 
Sei‘vi(*e has dealt with the problem of (‘rosioii in 
ail its im|M)rtant aspects particularly with rcfert'nee 
to the erosion problems in the Punjab. In his 
lecture the speaker has mentioned Lovvdermilk’s 
ex|)eriments at l»erkeley, (\difoinia, \vhi(‘h slu.u 
that the value of a forest litti*!* lies not so much in 
its <a])a(ity to absorb wai(‘r as in maintaining' tie* 
soil surface below the litter at its maximum rate 
of intak(*. In sin*h (ases the surface water is lra?is- 
mitt<‘d to the h»wer underj^nmnd layers, and thus 
the amount of erosion is <'onsiderably less than with 
bare soil. 

A teeluii(pie of volumetric analysis (d* wat(*r 
and silt has b(*c‘n recent 1^>' w»)rke<l out liy the 
Punjab lrrij»ation Kest*arch Instilule staff at 
.Madliopur for a type of small isolale<I plots of on 
♦ listiirbed soil, sq. ft. in area. The li} 4 :ur(*s show 
that in a sinj^le storm (bl ifi.) tin* uncov<*red ])lots 
lost IJ tons of st)il per acre. The <*normous loss by 
erosion will also be exemplified by tin* fact that at 
the Pombay Dry Panning- Keseareh Station at 
Sholapur <‘i lo.ss of 115 tons of si)il (u cun-ed |)cr acn* 
per annum from a field of jnintr. a snrf/hum which 
is the most important eombine<i jirain and fodtler 
crop in the Bombay Deccan. The e\])eriments on 
erosion in the Punjab and at Sholapur have als«i 
brou}»]it out that j*'ood eultivation on a slight slope 
is no better than bad cult i vat i«ui for savins; soil 
utdess it is proteet(*d by some form of contour 
ndf^iufr. 

Dr (lorrie recognizes luit the serious nature 
soil erosion can only be ciuitrolUMl by a broad 


programme which includes f)lant and animal con- 
servation, the rea.soned use of land which Nature 
intended as cat(*hment areas, tin* building of drains 
and reserv«>irs alonj*' river ct»urs(‘s and a more 
intelligent a}.iricult ure. It is how(*ver v<*ry <lititi<*uit, 
as the sp(*:iUer has been careful to point out, to put 
sin*h pnmi'omnn* into praetict* annum inl<‘nsely con- 
servative and oftc'fi |>rimitiv(‘ and sp4‘ndthrift 
people. Ilenci* tin* ediU'ation i»f the masst's must 
first be undertaken and fojci* of pnbiit* opinitui 
ereattal bt'fore any effective action can In* under- 
taken. 

Dr (lorri(‘ points md that ft)r t'flVctive <*tudn»l 
iin*asun*s, co-operation and team-work annum^t fhe 
n*venue staff, the aj^ricultural staff, the V4‘terinary 
staff and the for(*st staff is nec(*ssary. The jv<'<*nt- 
l.y developetl branch td* Rural Keetuisl riu'l ion in the 
Punjab has aliasidy madi* consi(h*rabh* pro«r4*ss in 
this 4iinn*tion by populariziim' the various phases of 
er4>sion eontn)!. 

In tin* Pruted Pn»vin(*i*s alone there are some 
15.1)1)1) s<|. mih*s id' uncultivated wastt* land, miK'ii 
of which, with propei* mana} 4 enn*id, couhl produce 
more fmlder and fuel than it do4*s now. In this 
proviin*(* a five y4*ai' plan to proviib* b(*tter fodder 
and ^ra/.iim' for 40 million dotin*stic aidmals has 
been drawn up, and a special otlicer has been 
appoiid4*<l for this work. The plan is to examiir* 
n*search proj(*cts and initiate fo(hb*r and j»raziim 
<*xperime!ds and develop fodder |)roduetion from 
the 4'rodin^' ravine latids of tin* (lan^etie plain. In 
treeless ar(*as the main fuel is the (*ow'dinm cake 
and tin* chief just Itieation for vilbme afr»»reslation 
projects is to stop this 4*xtremely wasteful habit by 
pro\idinj»' a ehyap supply of tir<* wood. 

In e(*rtain types id' d(*eply curved topo‘ 4 :raphy 
the slee]) banks of many stn*ams an* in a crucial 
stat(*, and special ])reeaulions oimht to In* taken to 
prote4‘t tln*m. Oin* tyjn* of riv4*rsi«h* conservation 
would bi* to eonfitn* the stri'am to a more clearly 
marked bed by means of low bunds built parallel 
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to the stivain and tht* alTorrstatioii of th(‘ nM‘iaiiiM‘d 
land with any trcr and hush spicifs wliit'li will 
llourisli in tin* sand. 

So far as the const'rvation of ^niss land for 
livestock is eoncerurd the prevention of erosion and 
the conservation of a meagre and irrejiular rainfall 
would rejuvenate the grasslands to an aniazinjr ex 
tent. Increased seepaj^e is necessary and this can 
best he ilone with some form of contour trcnchiiifr- 

In a discussion mi Dr Dorrie’s paper Sir Alherl 
Howard in “ A m»t(‘ on the jirohlein of soil erosiiui 
(»/. Sor. Arts. SC, IIKIS. ) points out that although 
the danuifxe done hy uin ontrolksl erosion all ov(‘r 
the world is very j*reat, a considerable amount of 
new soil is beinj; constantly jirodiK'cd by natural 
w<‘atherin<r a”'cnci(‘s from the sub.soil and the parent 
rock. This, when suitably conserved, will soon re- 
create vast stn‘lches of valuable land. Sir Albert 
feels that soil erosion is mainly due to defective 
methods of agriculture, riz., overstocking, over- 
croppinjr, over-stimulation of the .soil, the wholcsab* 
destruction of forests and other malpractices which 
destroy soil fertility. 

Denerall,y in India, as elsewhere, the more 
obviously valuable forest arca.s have* been reservetl. 
I 'll fortunately they often form a small proportion 
of the total land surface. The creation and 
maintenance of suitable forest cover should be 
more actively eiicouraiiiMl, than has hitherto b'een 
done, by the (bivernment of India. Vkist tracts of 


hilly lands are lyin^? waste and arc beinp: gradually 
dejrenerateil so far as their productivity is concern 
ed. Af'riculture by terraciiif^ and bundling of these 
hilly areas is needed. lndee<b the first immediate 
step which should be taken is to recojjcnize the 
e.sscntial nature of soil erosion and soil de^eiu'ra 
tion in each individual instance and to taki* 
elTective steps to conserve the fertility of the soil. 

Dealin*? with erosion Sir John Russell, in his 
recent report to the Imperial Council of Aj»Ticullnra! 
Re.search. stre.ssed tin* view that the ii(*ed was for 
more action rather than for more re.search. He 
feels that protection against erosion shouhl be a 
State responsibility. Sir John has recommended 
the annual holding' of an Krosion Donfertmee in all 
provinces where erosion is likely to occur, at which 
forestry, animal husbandr}’ and soil experts shouhl 
meet tin* afiricultural staff and discuss about Ih* 
mode of checkinj; or remedyin*!: soil erosion, dealiim 
with each erosion area as a whole. The la'port m‘ 
Sir .lohn is still under the consideration of the 
(lovernment of India whose final decision on this 
very important problem will be awaite<l with keen 
interest. Tin* sim’jiestion of Prof. M. N. Saha on 
the establishment of mon* River Physics Laboratorie.-; 
and the recommendation of Sir John Russell for 
the creation of a separate Res(‘arc]i Institute, where 
the problems of irrij>ation in India could be tackh*«l, 
should also be considered, in this (‘onnection. Tin* 
problems of erosion and irrigation are inter 
connected and both the problems should be handled 
simultaneously. 

S h\ r. 
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of the Neutrino 


As is W(‘ll kiKJWM, then* luis hfcii corisiiltM-jiblc 
<lirii<Miily iti prnvijliii'i' a satis1‘a<*tor,y i‘\pla nation 
ul' tin* colli iniiuus «list rihiition ol‘ cncruy anion}.'st 
the iinlniuiial /?-par*i icics cniittcjl hy a radio 
active dement,* and lliis ditVieulty in explainin** tin* 
eneri'y di si rilnil ion 1 (mI l»olir tt» sipi’.uest llie 

reniineiat ion of the law ol' eonservation <d‘ eiierjiy 
and iiioiiKMii nni ior /S-iliNinte^ratioii proi'csses. 'rht* 
law (d‘ eniiservation of aiijiriilar monK'iiiiini also 
s(‘(‘nis to l)i*eaU »lown in tlii‘ ease ol* /j-»l(‘eay. 'Die 
non-eonservat ion li,ypo1 hesis (d* lioln* <‘iu oiinlt'rs 
MTioiis ditlamities, hotli from ex])(‘rimental and 

I li(‘or(‘tieal sides. I’auli pointed out tlial tiu 

principle of eon;a*rvation of eii(‘r}iy and aiijiular 
monieiituiii will reniaiii valid if it he supposed tliai 
during- jy-disinte^ratioii, a new particle which is 
es<'apin,'; ohservai ion is emitte<l alon**- with tin* 

ji parfi('le carry iiio- away part of tlie eiierjry and 
angular moimuitum. 'Phis jiartude which he terme<l 
.\i‘iitn)io slioulil possess no charjis*, a mass ne^li^ilile 
or very small in <‘om])arisoii with that of tlu‘ 
firoloii. and spin .1 h or any odd multiple td* that. 
The prohaliility of the existence of such a particle 
has Ix'cn further strony:theiu*d hy Kermi's tlu'ory of 
/i-ray <jisinle<;rat ion whic-h is based on the 
postulate of existence* of m'utriiios. 

<hi account of the absence of chari>e and very 
small mass, it woubl be extremely dilllicult to 
detect the neutrino by direct experimental obser- 
vation., Due to aliseiice of charge it woubl not 
proeluce s\diH(ient ionization to be detected in tin* 
Wilson chanibt*r dr in any other ionization experi- 
ment ; dm* to its small mass, it will be* hardly 
possible to observe any nucleus set in motion by 
collision with tliis particle as can be easily done 
in the case of the neutron. If electrons could be 

*Sc«- article in SCIENCE AND CiJITURE by R. N. Rai (/. 

458 . 1935 - 36 ). 


set ill motion by cidlision with this particle they 
could b<* experimentally di*tccti‘il, but the probability 
td‘ sm h cidlisiiOis. as has been shown by Dohr, is 
extremely rare. Attcinjits by Chadwick and 
Naliamias for tlu‘ir dclt‘<‘tion yielded negative 
results. (Juitc reiently, however, some experi- 
iiK'idal evidence h:is ai'cnniiilated which dcfinil(‘ty 
iinlic-ates that dnrin.u- the process of //-ray 
disinte^iation. a portion of the en(‘r!>y and 
momentum is taken up by an unchar^-(*d partnde 
tiki* the neutrino. 

The most direct methoil of investigation is t!i;it 
used by Crane and is based on the followiii}.*' consider' 
at ion. During- a spontaneous nuclear disintc»:ra- 
tion, it follows from the law’ (d‘ ('oiisi’rvation of 
momentum that the aljicbraic sum of the momenta 
of ail the j)articles taking ])art in it is zero. If by 
any methoil, the momenta of the //-partich*s and that 
(d‘ the recoil atom be measured then, whatever the 
velocity wdth which the fi particle is emitt(‘d, the 
mhmcidum of the I’ccoil atom should aKvays be 
eijual to that of the /C particle, provided no third 
particle is emitted. If the shape of the observed 
iiiomenta distribution curve for the recoil atom does 
not auree with that for the //-jiarticle, then either 
the law of (‘ons(*rvat ion of momentum does not 
hold ^‘ood or a third particle takes part in the 
disintegration jjrocess. .\ not her possible ex])ian- 
ation that the mass of the electrons is variable 
(dauncey’s hypothesis that at the time id‘ emission, 
the /?i)ar1icle is ;; heavy ilcctron) is found to be 
untenable. This |>oint will bi* referred to in a 
later note. 

Crane and Halpcrn i I'hifs. Ufw 7S9, 19dH) 
have actually estimated the kinetic enerjiy of the 
recoiliiifi: atoms dnrin» a //-disinte“:rat ion ju'oeess 
taking place inside a Wilson chandler, by measurinjr 
the total amount of ionization produi'cd by ttio.se 
rec4)il atoms. The lijihter the mass of tip* recoil 
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iitoiii, tlu* will hr its riirrjiv »»i‘ h»i* 

a riM‘ru:y uT llic /j-ray and in Ids 

autninatit' Wilson rliainhrr rxpcrinuMil hr usrd a 
trarr ui' radio rhiorinr (T'"^ in llir fiiriii of rthyirnr 
dit'Idoridr vapour. (M riiiits rlrc Irons with an npprr 
rnrrf>.y limit d Mr\' and has a half lifr of .*17 mimitrs, 
whirh allowrd saittirirnt niiiidirr ot‘ photographs 
to hr takrn, showin^i tlir track of thr /J-ray and 
the rrroilinji nurirus. As thr ionization pro- 
iIiksmI hy thr rrroilinj^ nurirus is a lunction of thr 
kin«*ti<* rnrr«j»y of tlir same, hy count ini*' thr nundirr 
of «lro[)lrts condensed ahui*;' thr track of thr rrrcul 
atom, its kimtii- riirryy could hr rstimati'd. 'I’h* 
momentum of thr rjrrtrd rhMdi'on could hr tlrtrr- 
miiUMi hy ma^^nrtir drllrrtion of its tra(dv. 

fraiir ))iottrd curves with tin* momenta td' thr 
emitted rirrtrons as thr ahsc'issa and the nilmhrr 
of droplets per recoil atom to hr cxfirrltMl on thi*r(* 
assumi)lions, riz: 

(I) The momentum of the nurirus is (*(|UaI 
li» that of th(‘ <*lr<‘tron i whirh is 
npdvahuit to assumiim that there is iio 
neutrino). 

(l!) A neutrino of veu’y small rest mass’ 
rsrapi's in thr same ili reel ion as the 
rirriron. 'I'hr momentum td’ 

till* lu'utrino is takrn to hr ( U' -■K)\/(' 
where It' is the upper limit of enrrj*y in 
tin* /^-ray spectrum of (’l-'*^ and E thr 
rnrri>:y of thr rlrrtron ralridatrd 
from eurvaturr in thr mayiirtir field. 

(.*1) Tin* same, hut (‘lr(*lron and neutrino 
rs('apr in ojipositr «lirrrtions. 

Thr data ohtainr<l showed that when /3-rays 
of small momentum are rjrrte<l from radio-rhlorinr 
thr numher cd' droplets observed is jireater than 
tlrmandrd hy thr first curve on assumption (1), so 
that thr momentum »)f thr recoil nurirus is f»rratrr 
than whal it <‘ouId have r(‘rrivrd from thr /3-ray 
alone, thus pointing: to thr exist «‘ner of a thiial 
particle taking j)art in thr <lisintr«*ration. If all 
possihle ilireetions id’ <‘misson of the neutrino with 
respect to that of the electron he prohahle the 
number id’ droplets produced i-orrespondiuj^ to the 




emission of /3-i)articles of varying? momentum 
should lie between thr two curves drawn on assump- 
tions (2) and (If) representing upper and lower 
limits and this was actually verified hy the results 
obtained. 

Tliere is one inherent weakness i?i Crane's 
methml as it is hasisl on the a.ssumt)tion that 
ioid/ation produced hy the recoiliim atom is a 
function id’ its kinetic eiierj^y and in his calculation 
it has hern assumed that one ion pair is 
produced for each .‘JO e\' of kinc‘tic energy. 
Wertenstein (/Vj//.v. l \ vv . iJOt). liKJS) has 

pointed out that the relation between kinetic 
eiierj»:.y and ionization produced is ^ rather 

complicated, eneri^y exp(‘nditure per ion pair 
inerrasin**' rajndly when energy of ionizin**' atom 
fends towards zero, (‘rane (/V///.v. Etr. fiJ,, .‘JOfi, 
1!1.‘JH) while admittin^r tin* weakness of his assump 
tion still claims validity of his conclusions, (’ranr 
finds that on rrpeatiim tin* same experiment with 
I*'*, or Cl''** for emission id' /Crays id’ same 
eiierjiy (1-1..^) MeN’), !*•*" or N‘" disintej^ration pro- 
duces no visible cluster of droplets while correspond- 
ing disintegration proiluces ipiife a lar**!* 

numher of dropli*ls. The enerjify of recoil •*iven to 
the atom hy the fi-Vixy alone in these cases ( N'-') 
is of the ord(*i* of 25 eV which is too small to pro 
diice any ionization. The ionization produced in 
the ease of CV"* disintegration is therefore evidence 
of a much j»reater en(‘rfiy of recoil which is to he 
attributed to escaj)e of *1 neutrino of considerable 
eneriry. Crane has also pointed out that even where 
ionization does not take place hy slow-movin»i: atoms, 
formation of droplets may take place owinj*: to disso- 
ciation of N-. and O 2 in the Wilson chamber and 
consequent I'ermation of NO-.., N-O etc., which provide 
excellent centres of cond(‘nsation. Droplets formed 
ill his experiments mif,dit be partly due to di.ssocia- 
tion rather than wholly due to ionization firoduced hy 
the recoil atoms. Interpretation of droplet counts 
in that case however has to he made on the basis 
of direct experiments. 

Leipunski {Proc. ('amh. Phil. Soc. .‘JOl, I93f)) 
has also measured the enerj»y distribution of lif*ht 
recoil atoms duriim P i‘ay disintejicration of active 
carbon which emits positrons. The recoiling 

nuclei possessin^f different enerji:y were sorted out 
by applying a retardinj*; potential so that only those 
possessinti: certain enerj»y <‘ould pass throiijfh, when 
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they were acooloratcd to 5,000 volts and allowed t 4 ) 
strike a metallic surface which emitted electrons 
These electrons were accelerated and alt raided intr 
a (Jeif?er counter. Kroni the number of counts witli 
varyinji: retanlin^^ potentials data were available for 
constructing enerf'y-distribution curve for the recoil 
atoms. Ijcipunski’s data also shows that some of the 
recoil atoms at least possess enerjry jrreater than coubl 
be obtained from the recoil of the /? particles. This 
pain in enerpy of the recoilinp nucleus may be 
directly attributed to the additional re<*oil pained 
from neutrinos, which escape with the /^-particles. 

Recent theoretical investipations by Hoyle 
(Pror. ('amb. Phil. Sor. 277. I9d7) and others on 
the enerpy distribution curve for electrons emitteil 
durinp a /?-ray disintepration process seem t«t 
indicate a possibility of determininp the mass of the 
neutrino. Konopinski and Hhlenbeek have shown 
that the emiiirical /?-ray speidra seem to re«juirc a 
modification of Kermi’s oripinal expression for the 
interaction leadinp to p-niy ilecay. Their inlerac 
tion expression includi's a derivative of the neutrino 
wave function. Aecordinp to the transformation 
of the theoretical formulae of reniii and Konopinski 


and riiieiibcck. infrdueed by Curie. Richardson 
ami Paxton (P/i//.s‘. Pfv. 49, 5(51, 19.‘1(5) for the 
jiurpose of comparison with experimental data, the 
experimental points should lie on one straipht line 
if Fermi’s fin*mubi is correct and in another straipht 
line if K-F formula is correct. Fermi’s formula, 
it is found, cannot correctly reproduce the experi- 
mental results, while K-F formula is in pood 
apreement with the experimental observation 
between the ranpe 100 k\' and not too hiph a value 
of the electron enerpy. At the hiphest enerpies in 
the neiphbourhood of the upper limit the 
experimental points lieviate appreciably from the 
theoretical curve by an amount which is outside (he 
limit of experimental error. Moyle has tried to 
explain this difference by introdiicinp a finite mass 
for the neutrino, and from this deviation he has 
es(imat4‘d the mass of the neutrino. From Hyman’s 
data for the /f-ray spectra of 1"'^ tlu' value of 
l•eutrino ma.ss comes out to be eijual to ()'47 ))i,„ 
where m„ is tlu* rest mass of the ^•le^•trorl. From 
his aeeurale measureinents im the /t ray spectra of 
RaK, Flammersfelfl i/. F. Tnh. Phifsik 547, 19.47) 
finds /L (1,5 but his experimental points do not 
fit in very well with Hoyle’s curve*. 

The • Ne'utrino ’ therefore re'inains (piite 
elusive. 

.S. 1 ). 
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Interests and Abilities as Indicative of 
Vocational Pursuits 

K. C. Miikherji 


Thk |)syclinl<j^,y ol* intorrst is ns yet ohseiin* niid 
It tins iKit yet reaelied that sfafje when 
<leliiiite roi’mnlnt i<Mis eoiiM he ninth* with rej*nr(l tt> 
its applientinii or use. The reason is not far to seek. 
Int(‘rests are very inf inintt'l^v r<‘late<l to knowleilf'e 
or inhirrnation. One enn hanlly he interested in 
that of whi<*h one has not sutlieient knowledj^e, and 
we may as a ruh* say that the more one learns about 
thinjjfs the more interestinj^ they appear. Moreover 
it is true that we learn nn»st about thinii:s in whieh 
we liav(‘ tlie j^realt'st interest ami without some 
amount of interest, either intrinsie or derived, 
learniii'i' would have lieen ainmst irnjm.ssilile. Ther‘* 
are other factors as well whieh eontrihute towards 
the complexity of the subject. One such important 
factor is the relation of interest with ability whieh 
is ofteiier than not misunderstood and misrepresent- 
ed. Much of the misumlerstandin}*’ can be remove<l 
if the distinction lielwecn tlie two is well appreciate<l. 
One of the points to be remembered in this connection 
is that they j'o hand in hand and are interdepen- 
dent. Kach is larjxely a product of the oth<‘r. Most 
petiple are interested in doin^ thinjys at which they 
are firoficient, or in otlier words tliey are interested 
in a. tliinjj; because of some underiyinj; ability in 
conne<*lion with it. The results obtained by some 
ret'cnt expcrimentm*s, however, throw doubt on the 
above statements. In fact these experimenters 
contend that interest is of little value as a cfitericui 
of ability, thouf^h it is only sli}j;htly sufj^est ive of 
such ability. Thus it is evident that interest may be 
allie<| with ability in particular ca.ses but on the 
average wc ^*annof wholly rely on this as the ordy 
erit(‘rion of predictin*? abilities. 

There are <‘xceptions and limitations to all 
these statements, and these add further to the 
ohseeurity of the topic. Apart from all these 
drawbacks there is ihe factor of chanK« which 
sometimes alters the situation, and f^ives it a new 




appearance. Interests, both intrinsie and derivc'd, 
chaiiiic with the j4,‘radual chan*re in the mental 
make u]) of the individual. Added knowled.Ln* and 
new growth ^ive rise to new sources of 'inter(‘st. 
The psycho]<»jiy of interest is obscun* furl liernnn*e 
because of the ditli'ciilty of idi'idifyiiif; and measur- 
ing: or eomparinjx vari»)us interests. The measuring’ 
of interests is mon* diffi'cult than idcntilii'ation, am) 
unless this can be fairly assured the whole psycho 
lop:y of int(‘rest will recede to the background. A 
child may evince interest in various things and 
unless we can i«lentify fairly accurately his intrinsic 
inierests for ])articular thiriiis and can nieasun* th<*ir 
relative streufrth we shall not be in a position to 
hel]) him in his vocational jrirnlance. .Moi’cover. 
it is assumed that the child cannot equally ]U‘ospcr 
in all the subjects in whieh he evinces stronp* interest 
ami as such there must be some arranj^i'inent for 
nieasuriiif? the relative strenj»th of his interests. 

No iloubt, there are diffi'cult ies in the field, but 
there have been attempts to measure and analyse 
intere.sts, thoutrh none of them is wholly sal is facto?*, y 
The procedures that have been so far followed for 
measuriiifr interests may be conveniently divid?*?! 
into (//) the Direct and (h) the Imlin'cl methods. 
The direct method consists of some finest ions to be 
answered by the subject. These quest i?>ns oip^ht to 
be systematic in eharaet(‘r. It. presents the subject 
with lists of heteroj^eneous (*olle(tion of objects, 
activities, oeeupations, recreations, etc. He is 
ref|uired to mark them as interesting^ or uninterest 
in;X; or perhaps he may be asked to arrauffc th<‘m 
in order, aeeordinjj to their interest f?r he may be 
refpiired to estimate by some j^radiu" or rating 
scheme their relative appeal to him. Dr<?m the 
above description it is apparent that this method 
has a serious cirawbaek, namely, that it presupposes 
ample opportunity on the part of the individual 
to acquire his interests, that is, ho has a knowledge 
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of them, miiiiriiiff only to fonnulato them eleorly 
or express them explicitly, for otherwise they are 
fairly well settled. A little reflection will convince 
one that in practice this is not the case. The 
indirect method differs from the direct one with 
respect to the emphasis and importance that it lays 
on the knowledge of the examiner and the part that 
he is destim’<l to ])la,v in it. Moreover, the two 
methods may be said to he widely divergent, for 
they start with (|iiite dilTerent snpi)ositions. While 
the fornjcr presumes knowledjje on the part of the 
sniiject, the latter assumes that w'hatever the sub 
ject does or has done can be proved to be 
symptomatic of his interests which nee<l not be 
always conscious i.r.. the subject may not be aLvays 
aware of his interest correspond iin»: to any parti 
cular act or bchavicnir. The only thin*^ that 
remains to be done accordiiif? to this method is the 
rijjht interpretation of his acts by the examiner. 
Thus accordinff to this method the individual is 
examinc<l on an array of dilTerent t<‘st items for 
elicitinj? information, the assumption underlyin*; 
heiiUi: that information follows and betrays inttMast. 
Or the indiviclual may be asked to narrate his past 
life, his activities in detail, his iyames, his favourite 
l»ooks, his favourite recreations, his pets, his toys, 
his social participations, (‘tc., the assumption in 
these cases bcin^ that his acts and choices in the 
above cases have unwitlintfly fjrown out «)f his 
inU rests wliich arc mainly intrinsic. This mefh<M| 
admits of some alterations ami modifications suited 
to the particular case but generally they will re 
main rhe same in ])rinciplc. Many such tests have 
been d«*viscd and put to experimental use but none 
yielded satisfactory results, ami since they are still 
tentative, none of them is here advocated ft»r practi- 
cal purpose, hut these results have .served the 
valuable purpose of promolinj; further research in 
this field. In America the (piestionnaire mctluMl is 
commonly used for the exploration (»f vocational 
inlercsts. This iiroccdurc conics umicr the Direel 
methofl, which has bcmi dcscribiMl above. .Moreiiver, 
if is desirable that the subject’s answers to the 
questions should be discussed in an interview to be 
arranged for this purpose, so that the reasons for 
his likes and dislikes may be invest if^ated. Durinjr 
this interview it is also essential that the examiner 


shoubl pay careful attention to the subject’s chaiifr- 
injr attitmles as revealed by ^M’sture, fae iai expres- 
sion, tone of the voice, etc. I’ut, inspite of the f^reat 
eari’ beini»: taken, the vocational interests as revealed 
by tests may prove to be of only a little help to 
vocational psycholot^y as it is found that interests 
do not contribute to a jircat extent towanls success 
in any profession as are expeeted. 

hb*om IIm‘ point of view of vocational ])redic- 
lion a study ami analysis of abilities is more 
important than that of interests. Statistieal 
studies undertaken by renowned psycholojiists bear 
out the truth of the above statemmit. Thorndike 
lound that llu' resemblaiiee between ability in the 
(‘lemcnlary s( bool and ability in colley^e (both 
measured subjectively) was exi)ressed by the 
cnrrelalion «*o cfticicnt of 'I).") ; whereas the same 
between interest in the lost three years of elementary 
school ami capacity in the collcj^c period was found 
to lu‘ ab<»ut 'tJO. In this ease, however, tin* 
difference ha])pens to be less ])n»nonncc<i but 
another stmly of eoll(“^e .stmlents undertaken by 
P»rides and Dollinjzcr biinjjs out this differmicc 
markedly. They found fln‘ (orrelation bet\veen 
subjective interest ami subjective ability to be *r»7 
whereas interest ami actual .L»:radcs nave only a 
eoefUeieiit of ‘I?.'), ij ,, a very low »‘orrest>omlcnc<*. 
The general conclusion from th(‘sc studies is that 
interests to a nreat extmit refh'et tin* hierarchy of 
abilities within an imiividnal but cannot so 
accurately ^ilctcrmim* bis capaciti(‘S. K(m this 
obvitins rca.son the psycliolojrv uf ability has <lcvc- 
bjped mon* than tin* psyeh(»loi»‘y of interest. For the 
study ami analysis of ability, what is rcipiircd at 
the very outset is the fimliiin out of difTerent 
abilities ami their elassitieat ion. Many attempts 
have been made to elassify abilities and om* .such 
cla.ssificalion of inherent abilities is n’iven below 
U/) .skill in the manipulatifui of words and abstract 
ideas; (h) nn*ehanieal or motor capacity : and (r.) 
social intelligence. ’Pbe above classification is a 
very broad one. I^ln* first nr^mp aliilitics accord- 
ing to the above classification is clearly related to 
cleri<*al occupations, and there is a profusion of 
test.s of intellij^ence of this order. For the purpose 
of occupational fimlinf'.'j definite commercial tests 
may be used and they rc<|uire no commercial 
knowledge to be possessed by the pupil but simply 
aim at testing? bis capacity for rapidly aequiriiif' 
such knowledf:<*. In this eonii(*<*lion it may be 
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niiMil ioinMl llinl I In* srriis piihlislMMl liy tiu* 

Institut(‘ of liHlustrial Psyrlwjlovfy is tyi>i<*aL 
AnothfT slurly was urnIiTtakcn to fiiul flu* relation 
between edueational interests anri edueational 
ahilities hut llu* r(*sults are similar to tin* previous 
<uies. In this ease it <»fTers tit) elianees in 100 for the 
pnMlietion of ahilities hy ediieational interest 
expressions. 

An exhaustive and eomprehensive stiuly Avas 
ma<le to lind out the relation hetvveen interests and 
different types of work, and it will he intereslinfr 
to know thi* results, whieh were tabulated both 
quantiiatively and qualitatively, rrom tlie (puinti 
talive aspi‘el tlie results appear to indieate 
that individuals ean usually make ^generalized 
interest <listinetions of the sort called for in elassi 
H<*r.tions of types of work, h’rom the qualitafivt* 
point of view It was evident that there was a 
confusion on the part of the subject between his 
interest in the typ(‘ of work and his ability in that 
type of work. It is very dilKieult to avoid this 
c*onfusi(m to any appreciable extent. The judj^ment 
as deliven'd by the subject seemed in so far as it 
was related to his interest.s to bo l)as(*d upon the 
feelinji’ aceompanimeid to tlu‘ tliou‘»'hts of this parti 
eular task. Of course the abovi* tiiidin^ is in 
a^'‘n*ement with our understamlin;/ of eon.sei.ous 
processes at lar^^e. The (piantitative results, as 

stated above, af)p<‘ar laekiufr in si;»-nitieanee when 
subjected to a searehin^^ analysis, b»r it has often 
been found that subjects fail to make any ti:eneralized 
intere.st distiiK'tion belwetui types of work. 

Another (pu-slionnaire study was also made to 
verify the above results Init tin* limlinj^s are a bit 
<‘onf\ietin^. However, the followin^r <M)nelusions are 
favoured by the mmeral trend of the results;— 

fl) Individuals ai'o .sometimes unable to 
make any frenerali/.ed vocational 

interest di.stinelions of .sijznitieMiit value 
f<ir vt»eati(»nal pro}»?iosis, but they may 
do so with suitable ear<' ami trairiin*::. 
N«‘ither ediieatitui nor inf ellif^enee 


seems to be responsible for this. 
Interest, which in the present instance 
consists of a kind of feeliiifr towards 
certain occupations, cannot be 
expresst'd towards anythinf? so j^eiieral 
as a type of work. 

(2) Tyjies of work based upon fields of oecu- 
l)ati«)nal interests can well .serve the 
purpose of vocational counsel but the 
information process must necessarily 
be from the general to the specific, and 
this accounts for the discrepancy mi 
the results referred to above. 

In summing: up the conelusions it may be seen 
that the bulk of the evidence is in favour of the 
fact that voealiiuial interests may outrun vocational 
abilities and talents and this is specially pronounced 
in the case of per.sons of lower general ability. These 
interests may be very permamni from the subjective 
point of view but that does not guarantee aj^ainst 
their frustration. Hut in spile of all these, one 
positive service that the study of interest has 
ren lered towards vuc;’1ional psycliolojjjy is the 
det<*e|ion of emotional attitmles thi’ou‘i:h the study 
of vocational interests. This is conveniently done 
by making use of pictures showiti^r men eiij^atjed in 
various trades and askinj^ the subjects to explain 
their likes C!id dislike.s. Another fact that has 
been revealed throiijrli the study of interests is that 
the actual interi‘sts of men are in certain kinds of 
Avork rather than definitely in particular jobs, and 
it noAV appears that it is perhaps only such {general 
di.spo.sitions that the various forms of interest 
analy.ses c,.m reveal in any formal or calculable way. 
Hut vve arc .still in the dark as to the actual 
eomh'tions and factors that are at work. 

It should be noted here that some correlational 
studies of intere.sts have been made with rogjard to 
their permanence at dilferent times, but the results 
are not above su.s])icion, and are moreover divergent. 
lloAAM'ver, the j^eneral trend of the results shows that 
interests are not viTy permanent. There are 
exceptions and limitations of the above statement 
wiiich a<lmits of furtlu-r n'searches. 
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Adull Education for Bombay 

'rile, Honibny (lovt'rnimnt has ilocidod (lint a Pro 
vinrial Itoanl for Adult Kduratioii siioidd lu* const it uted 
with ctt'et-l from ^st Oclijhcr with Mr S. H. 

Hhagvat L.C\K., (iriural Secretary, Kural Uccoii 
striu lioii Association, INuuia, as Chairnian. 

'rile functions of the Hoard will he as follows: — 

(1) to suhinit for thi* approval of (fovcrnincnt 

a three-year pro^raiiitiie for the spnad 
of adult education in this province, with 
estimates of the expeiulilure- both re 
eiirring and non-rei urrin^-- that will 
have* to be incurred for iinplcnuTitin^ eai h 
item of the programme; 

(2) to condiut propaganda for the removal of 

illiteracy and other forms of ij*Tiorance 
aiiiorijjf ailnits of both sexes in rural as 
well as urban ureas; 

(,‘J) to eneourajije and supervise the publication 
of suitable literature for adult education; 

(4) to consider schemes referred to it by Govern- 
ment or siibmitb'd by private bodies for 
the spread of adult ediiealioii; 

(6) to advise Government as to the best manner 
of aiding the existing adull edmation 
classes and of organizing aiul extending 
the work of such classes on a voluntary 
basis; 

(d) to advise Government as to the best methods 
of harnessing the enthusiasm and spirit 
for national service among the lihualed 
youth of the province for the drive 
against mass illiterat'v; 


(7) to suggest means for co-ordinating adult 
education among villagers with other 
forms of rural reeonst ruction, 

(S) to ad\'ise (ioxirnmeul on the (|Ui‘Stion of 
implemi iit ing the various rt'eoiumendations 
made by tin* Ailult I'.diieation Committee; 
and 

(?) ) to collect fuiuls. 

Government desirt's that all oHieers of the Kduea 
tional, U(‘vt‘nu(^ Agrit ultur.il, ('o operative, Public 
Ilt'allli, Vetirinary, Industries and Publii’ Works 
Dipartnunls and the Hack ward ("lass Ollieer should 
give such assistniu'c to the ('hairman and memlu'rs of 
the Hoard as may be necessary for implementing tin* 
programme of work that may b«* a))proved by Govern 
ment from lime to lime. Dislrid l.o<*al Hoards, 
Municipalities, Sc-hool Hoards, Village Panehayals, 
Village fmprovemetil Commit lees, 'I'aliika 1 )evelojmi(‘nt 
Associations and Co operative Hanks and Societies have 
lua'ii retiuesled to cooperate with the Hoard in matters 
coming within tluir jurisdiction. 

Reported Mineral Deposits in Gujerat and Kajputana 

'Pile Geological Siirvi y of India report the tli.s- 
eovery of several oii-urreiiei s of building materials of 
eoiisidi'rable interest and ore bodies of varying possibili- 
ties ill Gujerat and Southern Hajputana where syste- 
matic investigations wire earrieil out by the Survey. 
Oeeurreiiee in certain parts of these regions is mentioned 
of thick bands of crystalline limestone containing small 
patches of white and tinged marbles, slabby ealeareoiis 
bands suitable for building purposes, and also sandy 
baiuls which can be used both for building purposivs and 
for manufaituring grinding stones. A riih deposit of 
bauxite in association with the Ahmednagar sand stones 
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in the Kaira DiNlriet uiul also of galena in Hhamria 
State is also rei)orle(l. A s|jeeinu n oi the quart/, galena 
lode, assayed in the tieologieal hurvey ol Jiidia iviiiee, 
gave 18.1(> o/. of silver per ton. 

Small deposits ui iron ores have been found in 
JambugluKla ^tale in the hematite-qiiart/.ite hills aooin 

miles soutiiwest ol Jainhughoda. S[)eeular iron 
ores oeeiir sparsely in assoeial ion with ]>liyJJile aiul 
quartzite around Janibughoda. Two new oeeui*renei*s 
ot inanganese ores have hei ii rei’oriled in Jlial»ua State 
and uie Patieh Malinin distnel. in tlie Jhahiia 
oeeurretiee massive psilonielaiie lurms tank ot the ore. 
Crystalline aggregates ol braunite, hollandite with 
rhodonite aim piedmoiitite also abound, liie new 
deposit in the Paiieh Mahals lies about three miles north 
ot the railway station Anas ol tlie il.ll.C.i. Ity. iiie 
ore eonsists Ol pyrolu.site, psiloinelane and wad. 

Fossil plants of Lower Cretaeeous age have been 
discovered in the Ahmednagar sandstones near iiimmat' 
iiagar (Ahmednagar), while wed toriiied lauieilibraneh 
and gastropod shells have been found in many places 
in the Hagh beds. No fossils have been found in the 
Nimar sandstones of the area, t he Caineta beds arc 
also praetieally barren of lossil evideiiees but lor 
occasional indeterminate Iragnients of lamelbbraneh 
shells noticed in the siliceous limestones ot ilalasiiior> 

Several typical lamellibraneh and gastropod forin.s 
identical with those found in .south iiidiaii Upper 
Cretaceous beds have been discovered in the course of 
investigation in the Bagh fauna of the area establish- 
ing Cenomanian to Upper Senoiiian age of these beds. 

The Deeean Trap eonsists id’ dark grey basaltic 
lava flows. The rock is eharaeteri.scd by general 
homogeneity of composition and compaetiiess of texture. 
No inter trappean beds have been noticed in the area, 
and it has not been possible to break up the Deeean 
Trap into distinct individual Hows, not to give any 
information as to its age, except that it is post- 
Cretaceous. 


Announcement 

The Council of the Indian Science News Associa- 
tion, which eonduets '.Ids journal, decided at its 
meeting held at the University College of Science. 


Calcutta on the 21st August, 1988 that a Hoard of 
Kditurial collaborators should be formed. At the request 
of the council the following gentlemen have kindly 
agreed to serve on the Hoard: — 

Sir Shall .Miiiiainiiiad Siilaiinaii Kt. LL.D., 
Dr N. K. Hose Ph.D., Dr Haini Prasad D.Se., F.N.L, 
Dr K. N. Hahl D.Se., I). Phil. F.N.L, Dr T. Hhaskara 
Shaslri M.A.. F.K.A.S., F.N.L, Prof. P. K. Parija 
M.A„ F.N.L, I.K.S., Prof. II. K. Mookherji D.Se., 
Prof. S. P. Agharkar Ph.D., F.N.L, Dr H. S. Cuha 
Ph.D., Mr 1). N. Wadia M.A., F.G.S., F.N.L, Dewan 
Hahadur Dr H. Sundara Raj Ph.D., Prof. M. O. P. 
lyeiiger Ph.D., F.N.L, Dr. S. Hedayetiilla Ph.D., Rao 
Hahadur (L N. Rangaswaini Ayyangar F.N.L, I.A.S., 
Mr L. Ma.son O.H.E. M.C. I.F.S., Dr \V. S. Jenkins 
D.Se., I.K.S., Brigadier C. iS. l.ewis (Surveyor 
General)., Rao Haiiadiir V. A. Tainhane M.A., Prof. 
G. S. Gliurye Ph.D., Rao Hahadur K. N. Dixit M.A. 
Dr S. K. Mitra Ph.D., I.A.S., Mr J. M. Hottomley 
M.A,. I.K.S., and Mr. N. G. ^Slajiiindar. 

Intimalions from some more personalities are 
awaited and a fullt.T list will be published as it becomes 
ready. 


Chemical Patents in India 

India has yet to develop her industries on a syste- 
malie basis. Whatever industrialization has been in 
recent days it has not been put on a proper, seieiitiHe 
basis, with the re.sults tliat even in the internal market 
India cannot always hold her own. The reading of the 
aiinuui report of the Indian Patent Ofliee for 1987, 
which mentions a phenomenal increase in inveiition.s 
rebdiiig to I'hemieal iiKlu.stries, points out that out of the 
applications for patents in these inventions a large 
number of them originated in Germany and the United 
Slates. This at once brings home to our mind a 
systematic neglect on the part of the industrialists to 
induce the scientific w'orkers of this country to come 
to their aid. It is a travesty of truth to say that there 
is a dearth of native resources and talents. What is 
wanted is the realization on the part of Indian 
industrialists of the necessity of bringing science to 
their aid in the development of the indiislries, and the 
proper initiative on their part in tlie.se matters. A 
marked increase during Hie year under review has been 
nqiorted in the nuinber of inventions relating to ilyeing 
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ami bltiai'liing of U‘xtiles. 'I’he intoresl c*ovt*ml a wide 
raiif^e, such as, processes of dyc-iiig textile fabrics with 
dia/oiized bases and dia/.o salts in eoiij unction with 
naturally oeeurriiig eolourinp; matters, the preparation 
of artificial wool from jute and the pro*luclio;» of new 
welting agents from Indian vegetable oils. Now, for 
example, the textile indu.stry on whose ehemieal pnkblcms 
so many patents originating mainly in (jcrmany ha\c 
heen issued, is no longer in the .seantily-flnaneetl and 
ill protected initial stages of growth. The Indian 
inaniifaeturer miglit have been liitherto led to belie ve 
in the futility of spending money on evolving improved 
methods and processes, as the Indian buyer is not 
ginerally fastidious and al.so due to the pr<»leetion hv 
tarilfs. Hut it is time that they realized the dej)i ndenee 
of iiulustries on seientiiie research, without the aid of 
whieli there can hardly be any progress and improve 
ment. Time has surely e»)ine when the imlustrialists 
can witli great benefit to themselves take ad\ant;igt‘ of 
the diseovt-ries of science and the pluniomeiial progress 
in seiimtifh' thought evident abroad and in India loo. 


Why not a Planetarium for India? 

Tin* lieavens have always ])r<‘S<'nit‘d .some* cliflieulties 
to the young student, who is just beginning his study ot 
astronomy, and the various motions of the heavenly 
bodies the traces of whose path he has often to draw 
on the canvas of his mind, seem often eonf\ising to him. 
Models arc therefore made use of by the teacher, and 
the more perfect a model of the heavens is (hi- easier 
the more interesting it is for the young learner to grasp 
his subject. Hesides, astronomy, being the exac test and 
the commonest of all seimiees, naturally, engages llie 
attention of all- -and the educated mind cannot rest 
contented till he can explain for himself, may be in a 
less vigorous way than the aea<lemie scientist, tlu‘ 
motions of the stars and other heavenly pliciiomc na that 
present themselves to his sight every <lay. 'I’o oiniatc- 
the difficulties and make astronomically education 
easier and more intere.sting, the idea of the planetarium 
was thought of. It is, in short, a model of the univer.se, 
which by mechanical processes can be made to reproduce 
the various astronomical plumomtuia, and consists of a 
spheroidal projt'ctor which represents the earth in its 
motion and is “ made to reveal its many dozens of 


tricks.” Hy the rotation of the projector on its axis, 
one can see the changes in tin* hcavt^ns as taking place 
due to the earth's diurnal motion. Preee.ssional and 
altitu.linal motions can al.so be reproduced, as al.so the 
planetary motions, the annual motion of the sun, and the 
other astronomical phenomena such as the Milky Wav, 
eelip.ses. Hie pielun-s of the dill'ereiit constellations. 

America to-day posst-s.ses five suuh planet ariiiins, 
one eai-h at New York, Chicago, Philadelphia, Los 
.Vugi-los, and Massachusetts (the Springfield .Mu.seiim). 
The last one was o})ened to the public on November 2, 
last year. It is perhaps the .smallest and the least 
i-xpeiisive of all the five, but, as its authorities claim, 
“ the saiiu' results can be achieved with the Spring- 
field instrument as with tin* more elaborate installations 
in other cities.” The firojeetor which is Aiiu-riean 
d(‘.sign(‘d and American made has cost only 1*J,000 
dollai’S. j 

We in India have imfortiinatt-ly not a single plane- 
tariiiin to hoast of. '1 lu- function of a miisi-iim in the 
Wi-st is ipiite dilferent from one in India which is but 
a store-hoii.se of eiirio.s- -gene rally aneieiil. Mu.senm 
education is foreign to the Indian pulilie. We, however, 
woiuh-r if it is not possible to have at least one 
modi-ratt-ly equipped ])laii(ttariuin, t n ett-d through the 
munifieietiee of either the public or the (government or 
of both. 


Forty Years of the Theory of Evolution 

'File period between the year in W'hieh The 

Oritjin of Sju rit’s by Darwin was published, and IPOO, 
” the year in which the rediscovery of Mendel’s work 
began to lead to that reorientation of the biological 
seit-m-es which is still actively guing l'<»rward ” 
was a remarkahh- age ami the most fruitful 
for seieMlifie iliseoveries. What, therefort-, are the 
peculiar eharaelerislies of the.se yt-ars, both in relatitm 
to the time that preceded it and the time that followed 
it. What were ^he main ideas, as dilTerenl from those 
that hold the field to day. The.se are the (piestions 
that Prof. R. C. Punnet has .sought to consider in a 
learned article ” Porly Years of Kvolution 'Pheory ” in 
the Discovrrif of Si-pleinher IPItS. We (jnote below the 
eonelmling paragraph of this article in which he has 
beautifully summed up the main ideas:-- 
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“ ....111 the first placr \vr still liolil l»y llit* tlicory 
of evolution, regarding' tin* world of living things as 
a dyiiainit*, and not a sialic concern, 'i’lic itltfa is of 
course an old oiu*, and Darwin’s chief glory, as JUillcr 
said, is nol that he discovered it hut that he made men 
tielievc in it and what glory, he added, could he 
greater than this? Natural Selection also is still with 
us, hut in a rather dillcrcnt sense. For Darwin and 
his followers, owing tti their eonct'plion ol the nature of 
variation, it was in large measure a vrciUhw force, 
aecuiniilating siuall variations until they attaiiual a 
iiiagiiitudc that cii.ahled them to J^lay u jiart in spccdtic 
change. Our insight into the nature of variation has 
changtil all this. Natural Selection, said Hattvson, is a 
true phenoinenon, hut its finiction is to selci t. It plays 
the part merely of a .sehetive agent on heritahle 
variations, which have already aris<ii through an 
independent process of imitation, conserving the lieiie- 
fleiul and rijeelirig the iiiimieal, whiltt produeing no 
etl’eet upon those that arc neither the one nor the other. 
'I'lirough such limitations of its scope we are released 
to-day from the neeessity of finding a u.sc in every- 
thing iiu*rely because it exi.sts. (Jn the other haiui 
eontiiiiiity in heritable variation has gone, and with it 
the idea of eontinuily betwien species. Speeie.s are 
onee more sharply inarked-oif things with hard outlines, 
and we are faeeil onee more with the problem of their 
origin as such- The hlea of yesterday has heeoine llie 
illusion of to-day; lo-tlay’s idea may heeonie the illu- 
sion of to-morrow. “ For,” says Meredith, ^'the 
mastery of an event lasteth among men the space of one 
cycle of years, and after that a fresh illusion .springelli 
to befool mankind.” Douhtle.ss many musters of the 
event will follow after Darwin and llateson in wielding 
the Sword of Akiis, and through the dispelling of 
illusion after illusion m.ankind may eventually eiieuuiiter 
tile ultimali; residue, periiaps llie ultimate of all 
illusions, which we optimistically designate as truth.” 


Problems of Adult Education in India 

• 

At a joint nu'eting of the National India Associa- 
tion and the Fast India Association, held on June 30, 
a paper was rea<l by Mr Hanning Iliehardson, General 
Secretary of the All India Adult Kdiieatioii Conference 
on the * Social Implications of Adult Kdueaiioii in 
India.' The paper, (omiiig as it does from such an 


authority on adult education as Mr Hiehardson, i.s re-* 
markable for lucidity of exposition and clarity of 
tliouglit. The diverse problems of adult edueiitiun in 
this 4‘ountry have been admitted to be very (‘oinplex, and 
they, ai'cordiiig to many, defy any .solution. Tlu*re 
has been of late, with the introduetion of autonomy in the 
provinces, an awakening among both the educationists 
and politicians to solve them. 

Seheiiies and reports and tlumries are coming out 
from all direelioiis, hut no single agreed solution can be 
evolveil out of these. It is therefore at a very opportune 
iiiunu nl that Mr Itii'hard.sori has come out with his own 
ideas on the suhjeels, and his points of view' de.serve to 
receive more than passing notice. 

The primary neeils 4)f tlu* Indian ])enple are the 
simple necessities of life: fooil, elothiiig and adeipiatt- 
housing. In the last resort Ihe .solution of these pro- 
hhins, .says the author, depends upon a new social 
adJiistiiu tiL which will make a more eipiitabh' distribu- 
tion of the n‘sourees of Ihe country, thus allow'ing the 
ordinary man and woman to live a tolerable exisleiiee. 
Hut iiiilil the ordinary man and woman lias some eon- 
eeplion of the problems Lluinstdves and of what an 
eipiitable settlement might he there is very little hope 
that siudi a settlement will bi; reached. . . .” It is lher«'- 
fore on this level that atiull education can do its 
gn‘ate.sl .service by opening the eyes of the people, not 
only to the abuses of those in power over them, but 
to the imieli more eoiistrijetive held of activity wherein 
tliey may learn belter methods of onlering their .social 
Jind economic life, ” the eonstruetive field of activity 
including such things as improved methods of agrit‘ul 
tore, handicrafts of all .sorts, improved iiiethod.s of 
building Jiou.es, and so forth- " In a country as poor 
us India it is cs.scntial that any form of mental and 
spiritual enlightenment must be aeeompaiiied by eeunu 
inie improvement.” Mr Uieliard.son also makes it 
elear that ” this does not, however, for a moment preclude 
the higher forms of education, but rather directs them 
into those channels w'here they may he of the greatest 
practical use to the masses.” The author of the paper 
al.so rai.ses the question of the Indian National Congress 
prograinim; of spinning, weaving and other similar 
handwork which would, according to it, do aw'ay with 
the major economic problems of the country. This 
point was atlequatcly dwelt on by Prof. M. N. Saha, 
F.H.S., in tlu^ (‘uliimns of Modern Review of Septeniher 
under the caption ” Philo.sophy of Large-Scale 
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Industrialization.” In Ihrsr days of rvrr-ifurrasing 
industrialization and inc.ohanit'al pow(‘r, it sIkiws iittrr 
disri'^ard of realities to siifj^^ist that agr worn, 
priinilive methods would still hold their «»w!i and 
tackle the eeonoinie problems of the people. 

We must, therefore, r»‘mc‘mher that the role of adult 
edueation in India is to improve* the* c'eonomie position hy 
tlm proper methods as well as the eultural and intellee 
tual l(?vel of the ordinary citizen. It must also he home 
in mind, as Mr Richardson points out, that “ adult eduea- 
tion is no easy high-road to the* solution of India’s 
problems, but it is the only possible* way that her citizens 
<*an Ih* brought to the point wheii<*e thc*y may survc*y the 
diflieullies before them and plan out how to meet tht in.” 

Fxhibition A Photographic Reproduction of 

Documents 

An exhibition illustrating the pliologrnpliie 
r(*pr«)duelion of documents was held rc'cenlly in the* 
Seienc’c* Museum, Kensinglcui in (*onnexi(Ui with the 
visit of the* Intc'rnational I'Vderation of Documeutalioii 
for its fourtc'cnth (^)ng^•ss, held in Oxford and I.<uidon 
from Se ptember 21-2(1. 

'riu* photographie* reprodu(*tion of doe'uments has 
great application in sev(*ral dirc'<*tions, among whic*h the 
most widely used arc* based on the possibilities atTorded 
by plmtographie* mi'thods of both rapid and faithfid 
reproduction. Rec*ent developments in the use of 
miniature* film cameras, employing standard eiiieiiiato- 
graph size* or substanelaril home-einematograph size* 
films, have drawn attention to the advantages provided 
by such ap])aratus for both cheap and space* sa\ ing 
n produetion of doeumeiits. Also, the* use of iiem \isible, 
e.r/., ultra-viede t , illumination in photography permits 
de*tails, whie*h are obscure or cpiite invisible* <»n original 
documents, to be revealcal clearly on the* photographic* 
eopy. 'riiis last advantage has many appliiat ions, for 
example, in eriminedogy and in the* e*xamination of 
palimpsests. 

In view of these, the e'xhibition was certainly of 
very importance and of great use to the* se*ieTilist. It was 
arranged to prcsc'nt to the* public view many types of 
apj)aratus for the phote)graphie reprodueliori of 


doeiimc'iits. suil«*d to bnlh oec*asioitMl and «*\tc*nsiv* use. 
and adapted to vai'i(*d re(]uirc*nie*n(s. It (*ompris(*ii sc\e ral 
original types of e*ami*ras and pro jcctcers, adapted to 
both amateur and professional use*. Some* of the 
apparatus is arranged to utilize* standard e*omiue*re*ial 
ge*ne*ral utility miniature* came ras- Other came ras shown 
are* d<‘signe*d spc*e*ifie*ally f(»r the* purpose* of hook- 
re*proeluetie>n in whole* or in part* in re fereiiee* libra- 
ries, together with the* e*orre‘sponeling pro je'e*liiig 
a])pnralus for magnifying the* film images to e*nahle‘ 
natural size* or e*nlarge*d images to be vie*we*d or prints 
to be made*. 

Finally, the re* we re e*xhihits illnst rati?ig the* use* of 
photographic* apparatus specially de signed te) pre>vidc at 
e‘he‘:ip rales both single and multiple* copies of doe*ume!its 
without reeluetion of their natural sizes. 

Tlie Oldest Relative of Man 

Writing in the* Firld Musiuin .Vevc.v, 1 ). I). Davis 
draws alte*ntie»n If) the tre*i* shre'W whose* spe*e*imens wore* 
e‘edlee*te*d hy Dr W. H. Osgood last year in Frc'iich 
Indo (‘hina. “ 'I’his rare* animal, the* pigmy I re*e*-.shre*w 
{Dnulroffah'), had been known only from e*onvcntional 
museum study skins until Dr f)sgoe)el brought bac*k a 
skeleton and a e*omple*le* speeime.n pre*se*rve*d in 
liepiid.” It is well know!) that a gnnip of se|uirre*l-like*, 
blit iiise*i*t ivorous mammals, the* tre*e* shrews, living iti 
Malaysia, re})re*se*nt an anc ient group of '* living fossils ” 
that has survive*d relatively unehange*d down to llic 
pre*se*nt day, and they can be*, in a se*nse*, said to be* the* 
oldest living relatives ed’ the* human rae*e*. Feir many 
ye*ar.i it was he*lieve'd that the* ran* pe*n taile*el tre*e shre*w 
had ehange'd le ast, and so it hael the distiiie tion of be'ing 
eoiisidcred nian’s oldest living relative*. Rut the 
Dindnuffilv .specime n, elise'ove red by Dr O.sgood, has 
been studied aiiel found to be* e\e-n less specialized than 
the* pell tailed tre*e*-shre*w, whose* positiein it can be* saiel 
now to have* usurped. 

Mysorean Sculpture Art in the Middle Ages 

In an intrre*sling artie le* in Discnverif eif May, DIMS, 
Wiiiif<*el He)lme*s de.*se*ribe*s in a viviel manner the exedier- 
ane*c aiiel grande ur of meelie val sculpture* in My.sorc. 
The .Mielellc Ages from the lOth to the Kith I'cnturies 
appe ar to the autlmr to re prese nt the* pe riod during which 
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Mysore’s greatest cfintrihuUons to [mliaii art wrrc- iiiailr! 
He divides this into three suli periods: (1) the semi- 
elassieal daiii f)(‘rio(l of the tenth eeiilnrv represt'iited 
by eolossal Goinnta fij^ures; (2) the nr.’diinitnie Huysnla 
period of the 12th and l.'ltli centuries, of which there 
are many beautiful and lloridly carved temples all over 
the Stale; and (li) the Vijavana*<ar period -late 16th 
and early Kith centuries whii'li introduces into Mysore 
a baro(]ue Renaissance style of flat relief — ti^rotes(|Ui\ 
mock archaic, paying lip service only to relipon, and 
display inji; iiisti'ad an obsession with the drama and the 
dance. 'Fhe author describes the pe<uliarities and 
eharacteristics of each of these, three phases. Tlie 
a<romplished teehnitpie and virtu(»sily, he points out, 
eornhined with local idiom displayed in tlu' reliefs at 
Ilalehid, Rehir, and Somnathpiir, not to speak of many 
other less known Hoysala temples, must have had their 
roots in a lonji' tradition of native (TaftsTnan.s)iip whi<‘h 
certainly would liave been used to the ^lory <if Huddha. 
“ 'rile fifteenth and sixteenth century renaissanei* 
in the Vijayanaj^ar period, and incursion into the 
baro(pie was India’s last flare-up of sculptural 

inspiration. Long before, the spread of Islam had 
dr.slroye,d the spark and uiueh of the actual creation 
in Northern, (’e.ntral and Kastern India. Hindu 

Vijaranagar kept its tide at bay in tlu* S(Milh aii<l West 
till the end of the Kith century, but aft<*r its fall Hindu 

art flickered and died down. And on t<ip of Islam 

came the alien ethos of Kuropc to blow it out altogether. 
Will it flame up again Surely the inspiration oY a 
growing national conseiousru'ss and common purpos<* 
will rouse the remarkable plastic geniii.s of India.” 


Bi-Centenary CcIelTration of the Birthday of Herschcl 

'I’he bi centenary of the birthday of one of the 
most eminent names in the whole history of astronomy 
will fall on the iritli November, IP.'iS. Sir Frederick 
William Herschcl, liorn in Haiunu-r in Germany on 
Nov. 16, 17.‘iS, was in his early days a bandsman wlio 
finding the rigours of tlu* Seven Years’ War in h’urope 
loo much for him, migrated to Kngland in 1762. H<*re 
he rapidly allaimd popularity and distinction as a 
musician of note. He had ail through been intere.sted in 
astronomy and a k<*en <ib.server of the heavens, and as 
an anialeur obs<*rv«*r through the telescope, he diseovercil 
the planet Uranus in 1781. On the night of March 


l.'t, 1781, Her.sehel directed his own hand*made te.le- 
.se<ipe to that part of the heavens in M'liieh nraniis w.as 
lying at the time, only to see something intere.sting. 'I’lie 
re.sull was the finding of a new and unknown planet. 
It i.s certainly the most iinpurtaiit di.seovery in tlu* 
whole history of astronomy, in as much as it was the 
fir.'^jl planetary discovery. Herschcl now leaped to fame. 
He was elected a member of the Royal Society which 
al.so awnrd(*d him the (-oplcy Mt'dal in November 1781, 
ami was nppoiiit(‘d King’s A.stronom(*r by George III. 
He spent the remaining part of his life in the study 
of till* heavens. He was knighted in 1817. H(“rseliel 
die<l on August 26, 1822 in his e ighty fourth year. 

Resides Iht? discovery of Uranus, there an* a largi* 
niimbi'r of various other contributions of Merseliel to 
the seieiiee of the stars. We (pioh* the following fnun 
Thr 7’e/f'.vco/;c of Sept, and Oct. K)88: 

“ Herschcl was the first to prove that the .sun is 
not fixed in space, but that the wliole .solar sysieiii 
moves with a velocity ajiproximating that of the i*nrlh 
in its orbit. In 1802 lu* dt'iiionstrated the e::i.ste!u*c 
of physically assoeiati*d binary stars -the di.Siovery 
of which eiiableil us to weigh the stars. Rut the chiif 
object of his surveys was to determine the structure of 
the stellar system, and his star gaugi‘s gave* us tlu* first 
crude estimate of the size and shapi* of our galaxy as 
a flattened disc, in which the .sun i.s placed n(*ar, but 
not quite at the centre. He was led to beli(‘ve that the 
galactic .sy.sti*ui was strictly limit(*d in i‘xtent anrl wa.s 
only om* among many such systems. Finally, hi.s 
<*atalogue of nebulae was the first .systt malie survey of 
those intere.sting objt*ct.s.” 

Tlie Tenth Satellite of Jupiter 

.liipitcp ha.s been known for .some time to have niiu* 
sah'llite.s- Four of the.se have long been known to the 
.seieiilists and were indeed familiar to Galileo, and the 
remaining five were diseover(‘d during tlu* last fifty 
years. 'I’wo more of Jupiter’s .sntellit(*.s, bringing the 
t<ilal number to eleven, have* been n(*wly di.seover(*d 
Tlir posit urns of Satellite X hav«* now been (*omputed 
on a pr«‘Iiminnry basis though nothing about tlu* otlur 
one can be .said with any degree of accuracy beyond the 
fact, also bas(*d on eonj(*eture, that it cannot be less 
than ten million miles from Jupiter. About tlu* inform 
ation so far available regarding the po.sition.s (»f 
Satellite X, we quote the following from the Xalurr 
of Se ptember 21, K)a8. 
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“ "I’lirsc preliminary invesligalions wi re ina<l»‘ by 
Dr M. Davidson, who assumed, in Ihe eoniputalioii of 
the orbit of Satellite X, that this was praetieally eir- 
eular. While goiti^ to press a Harvard Card annoiuiees 
that two different orbits for Satellite X have been 
eornpiited, the results of whi«‘h have been eommiiniealed 
by Pn»f. K. •!. Vow<'Il of tlie C'ineinnati ()bservatt»ry. 
'rile lij(ures in round numbers are as follows: 'Fhe first 
orbit, whieh indieates that the motion of the satellite is 
direct has a very high eeeentrieity, the semi- 

major axis being 5, JK)(), ()()() miles. This implu's that 
the satellite makes its closest approach to its primary at 
a ilistanve of 2,1 oO, 000 miles, its greatest distance being 
f), 050,000 miles. 'I'he other orbit shows an eec-entrieity 
00207, motion retrograde, and the semi-major axis 
lH,;n 0,000 miles. If this be correct, the satellite w<uild 
npproa<‘h Jupiter to a distance of (i,01<5,000 miles, and 
would recede to 2t).075,000 miles, the tim(‘ to eoiuplete 
a revolution being more than 2] years. 'I’he fact that 
two such diverse orbits can be dedueeil from the saint* 
data shows the great diffieulty of attaching niiieh 
imptirtanee to the elements whieh are based uptin a 
short time interval." 

Social and Physical Sciences 

\\’hy do the sot'ial seienees etoih'nne sti baelMvanl 
while at the same time physical and biohigieat seii lu t's 


have moved forward with unjireeedentetl rapidity in the 
past 100 or 150 years This is the (|uestion we often 
hear being asked. 'I'o this an answer at some length 
has been atteiiiptt'd by .ltise])h .Mayer in the pages of 
The Scientific Mtnifhlff of June lO.'lS. It is well known 
that social .sciences depend l<i a large extent on the 
physical and biological seienees. For an understand- 
ing of social relations, whether political, economic or 
more general, it is necessary, first, to havi* a sound 
understanding of tin* (‘uviroument in whiih the human 
being rinds himself, which is the task of most of the 
physical seienet's, and, .secondly, of man himself, that i.s, 
of his biological and ]).syehological limitations and 
potentialities. Such an imdi‘rstanding was impossible 
until biology and psychology were far enough along the 
road of moth'rn S'ientirie develo])ment. So .social 
.sei(*iu‘es had to wait till the physical and biological 
seienees had suHieiently developed. 'I'lie early miscon- 
eeptions engendered b\ tin* (ireeks and the ancients had 
to be replaced by the eornit and seientirie truths which 
came about in the ease of physical seienees first, and 
then by the biological seiinees. Whether the study of 
.social ri lations will imw ad\anee as rapidly as the other 
.scieiu'es. we do not know. " Only as we reach down into 
all the sciences that are antecedent and utilize them for 
the task ahead, can wi* hope some day to have as clear 
an umttrslamling in economies and goverumc'ut and 
stu iology n!> we havi* long since seeunal in the physical 
and in the biological si’iences." 
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New Types of Radio Valves 

M \ \r\\ to clu a|) lull rt liahic 

radio s('ls invest illations liavc lu'cii ]»ro(‘<'i«linji' in 
CJcnnany for sometinn* past on tin* construction of new 
types of valvj s wliieli we.nld combine in tlic same anil 
orte vab i* diirerent fond ions. As a result of tliesi- re 
scareln s, ilie ni w K series of valv<'s have been inlroilnc- 
ed in the markets of (Mrmany, coiisistinpj of tliirtca-ii 
types of vahes, nine of whieli are of mel«‘d constrncti«>n 
and llie remaining: four of ^lass. 'I'be valves ar«‘ all fitted 
with a new ei^Iit' pin base, whii h is so I'onstriicti'd as to 
ha\c the ,t»rid leails sejiarated as much as possible from 
the ('athojle and anode leads. 'I’lu re is also arranjj^emiMit 
for ‘•ireenint!; the two uroups »)f connecting leinls from 
one allot tier. 

'file chief ilitl'enon-e between the tm tal \alvis and 
th(»S(‘ «»f the usual typ< s lies in the fai t that the eh etrode 
systems of the former an' mounted horizontally inst\'ad 
of vertically. 'The v;d\es arc therefore wider in dia- 
meter and shorter in height than the usual ly])es. 'The 
electrodes are shorter in h iigth and tlu' elearances 
between the ehetnales ;in' considerably reduced. 'file 
eonsiimplion of the heater is also ap])reeiably low. 
fhese mi lal vahes are being iisi d in comparatively 
costly sris but there is faxe.iirable possibility of these 
being useil in cheap “ People’s Sets." 

Of the new glass bulb vajves. types Vf'IAI 
and VV'J aie specially meant for use in cheap jiopnlar 
sets. The first \alve X'CLlt is a eombiualion of a 
high amplilieat ion Inode and an out p*^il tetrode, 'flu' 
use of this v.dve enables euie* to ilispense- with trans- 
former coupling anel thus ellce-ting an appree-iabh- re-elue* 
tion in ceist. 'fhe' trieieh- peirtion of the vahe has the 
high amplifieation faetor ed’ (ia anel the tetrode the high 
mutual ceindue'taiu'c of 5 .MA/V giving an output of 
O.SW for .‘tV input. 


'I’hc .sevonil valvr VY2 is a small half-wave ree'ti 
fh*r for II. 'f. supjjly anel is very similar to a small 
elctccteir elieult'. It gives maximum reetilleel cyrrent of 
•io MA. 

It is e'\peele'el that thi'M' new types ed’ valve's will 
edlccti^ e ly re'diiea' the- cost of e'onst ruet ion ed clwap bill 
reliable* raelio se ts. 

N(*w Sterilizers 

'I’he Swiss beitaiiist, \'on Nagi'li in ISH.'I eibser\eil 
that wate*r in e'ontai*l with niel.dlie' eeippe r ae-epiires the* 
preiperlies eif a elisinfi'ctanl . Later, he e)bse*rveel a 
mne*h higher elVect with the* metals, silve r and mere*ui\\. 
'fliis action has imw be*en elelinilcly shown to risulf, 
ace’oreling to the {'(nuiduni ('hrmisirif and PrtK't.ss 
i ndnsi rif s, frenn the eixielaliein of the' surfae e' of sibe r 
in contact with air, oxygen and e'arbeniie' aiiel anel the' 
e'onsc(|ucnt ionisation eir e'olloielal suspi'iisiem ed the* 
thin eixidizeel layer in the' licpiiil. .Moih rate ly high 
tiinpe-rat lire* greatly ine*ri'asc this sle-rili/.lng ai'lion. 
’fhe' amount ed silve’r eeuning iiilei ai*he»n is ge'Ue-rally 
one* part ])(*i hunilnel millietn parts of liepiiel Iri-ateei 
anel this small silve r teudeni after sjilitling intei ieiiis 
interfere* with the* life* ])re)e*e*ss of the* bae'leria whieh 
mav numbe r eim* hunelre*el Iheiusanel ])e‘r e'libie* e'e iit ime*ie*r. 
'I’his edigeMlyiiamie* aetiem eif the* metal has been 
applieil te) pre*se*rval ion of fruit juie-es anel re*e*e'ntly to 
ste rilization ed’ wate r anel eithe r liepiiels eiii a large* seale*. 

It will be* inte*re sti!ig tei note* he re* that re sins whie h 
are* e*«)inple*le ly inseduble* in water ha*ve* alsei be e n lounel 
le> cxirae'l all elissedve*el seiliels e'eintaine*el in the* wale*r 
anel e-ve n kill elange rems mie ro eirganisms. 'fhe* pre>e*e*ss 
consists in passing wate*r thremgh a type of synthclie' 
resin which reineives the metallie* ieins of cah'ium, 
iiiagiK*.sium etc., and the'ii through another type of 
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rt.sili (o ivniovc the acid ions ( siilplialcs. cidjirijits ), 
wliifli resin lias also been fomid to exliibil a »{‘rinieidal 
aetion. No explanaTio;! of tlie ))iii iioim-non has 
luell olVered »*'xe«pl ihat »»l* inoh-cnlar adhisioii 
on ' the siirlaec of tin- ' resins/' 'Tliesj* syntin tie n sins 
eaii be rt'^'eiK' rated by penriii^' throii^li a dilute solution 
of an a<‘id in the ease of the first and an all, ali in the 
ease <d‘ the sieond- d'he resins are sli'ditl} iiiipro\<d 
by eoTistanl working and never w^-ar out. 

'riiis diseoverv at the National Physical Laboratory 
of Kni>'lHnd aU’eets every industry usiiij'- watir. the 
textile industry, the eheinieal industry, the pap»*r 
iinlustr| and all those e»)m*erued with raisiiii»- of steam, 
purification of drinkin'»; wati-r and control of stream 
pollution with sewa^t*. It will now protialdv tie 
possible, by niottifyin^ the resin slis*htly, to extract 
easily certain sidistanets, for exam))h‘ radium, present 
in minute ainoinit in vast masses of useless matter. 
Already large jdants are lu-ing ereeted in I'ngland for 
applying this laboratory proeiss to millions of gaPons 
of water. 

New Coini)()unds for Inducing Sleep 

Watermaim in Holland discovered that ttivinyl 
ether was advantageously a non-loxie anaisthelie. Hut 
its use was restricted as il p<dym<rised on standing*, 
lleeeiitly Dr A. C. (djie and Dr Iv .M. Ilanetuk in a 
paper at llie Aiiu riean Chemical Society elaboratis a 
series of barbituric acid derivatives which contain 
sulisliluled vinyl groups introduced through methyl 
ethyl and methyl prtijiyl kvloms- 'l'hes<* derivatives 
mark another step forward in the search for sleep 
imlueiiig eoiiipoiinds whi< h are relatively non-toxie and 
are not habit forming, 'i’he synllu-sis is earriial out in 
three, stages. Condensation products <d' alipliatie 
ketones with malonie and eyanoae<-lie esters when 
treated with sodium, a .sodium alkoxiile or sodainide are 
isomerised into .sodium derivatives of sub.stituted vinyl 
esters. One .substituted vinyl gn)up persists when 
dialkyl substituted esters were jirepared. Tliesi* esters 
were siiKsequently eoiule.iised with urea anti its deriva- 
tives to give the new eompouiuis. 'i'he striietiire of the 
vinyl group and the nature of the other alkyl gnmp 
pre.sent determiiu* the period of, sedation. 

Quick Aging of Liquors 

Aeeording to a patent in (Jermany submit niseopie 
partiele.s of .silver will rapidly age whiskies, braiulirs. 


wines niul also will mellow pt rfiimes. in llu ease tif 
lifpiors it is fed llirongli a ehamber coaled wilh silver 
and etiiil.'.ining a gravi-l bki- maleri.-tl e«t.'il»«l with the 
satiK* niei.il. 'file litpiid is run ront iniiouslv ami il picks 
lip iiitintesimal bits of silver. In aiiolhtr imtiiod the 
t liamber etmlains two silvt r t h i lrtules. weak eurrenl 
kritieks off fine silver particles. In short time the aleo 
Indie leverages assume a rieli mild taste. 'I’ti mature 
perfuiiit-.s by Ibis “silver" melliotl im odour fixatives as 
musk aud ambergris are reijuired. 'i'lie p( rfunit* liesittes 
being eiulowed vvilli rieli fragranee possesses slerili/.ing 
j)roj>erlies abo. 1 1 is diseloseti in llu pah nt that this 
methetl is in siireessfiil operalitiii in a nnmiier ul‘ 
Ceriiiaii brewing firms- 

“ Wool '* frf>m Rayon 

In llu‘ metliod tif spining etiprammonium silk'- tfrir 
fine filanu nts etiining out of tile tiiin no//h's lihder 
firessur* an* washed ami dried tir tlehytlraled - in tin* 
ortliiiarv maniuu*. Hut if alcohol is used to reiimv'e^ 
water from lluiii, a new textile fibre possessing waririlh, 
sofliuvss, t iaslitily and stn iiglh ap|n'oaeliing that of 
natural wmd is tiblained. 'i'liis process t»f tiebytirat* 
ing retpiires a series of baths containing aleohtil of 
increasing eoneenlralion, from .’U) ptu* cent to J)o per 
cent, lliro'igb vvbieli the filaments an* passed in .siieet'ss- 
ioii after lliey are sjum. 'I'liis claim tif preparing 
‘ wtMil ’ from rayon has been diseloseti in a J)at:ent 
issued ill (it riiiatiy. 

Conditioning Plant (irowllis 

Dr ,1. \'oss of Kaiser W'illielni Inslilule reports 
that under onlinary aOO watt nitrogen filled metallie- 
filameiit lamps .an i lfeelivt* growlli of [dant in greeii- 
htuises lias been tdiserved. Neon lubes produetal the 
same ell’eel but liigli pressure mereiiry vapour lanip.s 
ditl not ettntiniie llie elfeet. as somi-tinu* latt r it gave a 
lag. Inferior rt-siilts were found vvilli .st)fliiim 
vaptmr lamps and 'for ileslruelive elfeels llie iinfiltt reil 
rays of the tpiarl/, iiiereury vaptmr came in. Anotlier 
interesting jdit'^itimenon in this etmneelion is tbal t>f 
el by lent* gas hastening the riptning t)f fruit. Sub.se- 
(|uent invesligalioiis liavi* shown that even llu* frnit.s, 
that ript-n i-arly in the season, vvlu n plaeetl bi‘side 'tfmst* 
liial ripen later, the latli r bt fonie ripe t arlit r. Late 
Hrtd'essiir Hans .Midiseli on the basis of lluse tibserva-^ 
tiiiiis eoiuluelnl fiirllur expt rimenls. Hi r* ported the 
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growth- retarding eflVet by a ripe apph* which was 
placed ill a jar containing sprouting sccils of a coininoii 
vetch (bean) and pea. Ast.uiishingly if the apple is 
allowed to remain for a short time, aeeelerateil growth 
takes place. Similarly other fruits, pears, plums ami 
peaches, oranges, lemons etc., and even apple peelings, 
eyes of potato stnnted the longitudinal growth. Hut 
roots of some plants, carrots, red beets, have a stimulating 
effect. Falling of leaves have also been hastened by 
apples in the ease of privet, pea vines, elder etc. and 
this iiiHiU'iiee has been extended to the ease of blossoms 
which opened early. All lliese are explained to be 
due to the gas t^xudeil by these bodies, 'riiese results 
of iht experiments will be soon exploited by the agri 
industrialists in the West. Adde*l to these 
^Mm^^atiuns is the discovery of the length of-day in 
on dowering, fruiting, growth ami maturity of 
plants, 'riie length of day i.s tleereased by removing 
^lic plants from exposure of day light and increased by 
means of onlinary forty watt bulbs. 'I'lic credit for this 
discovery goes to Dr \\\ W. Garner and Dr H. A. 
AlUrd. at the Arlington F4Xperiment Station in the 
A. 'riicy obtained flower long ahead of the season, 
SertiWd radishes five inches in diameter by keeping the 
plants from going to seed for two years and caused 
tfeea to retain their leaves all winter and produced 
Ikorfnal leaf fall in midsummer by arlifieially producing 
and controlling the seasonal changes in the length of 
day- 

Institute of Plant Industry, Indore 

The work done at this Institute and by its Exten- 
sion Ofliccr in organising practical demonstrations at 
fairs and exhibitions arc improving the lot of the agri- 
culturists in the Central India and Itajpiitana Slates, 
whtre the propaganda work has been eoneentrated 
recently. 

Attempts have been made in the various States 
like Sikar, Khetri, Dewas S.H., Dewas J.ll. and 
Ajmer-Merwara to improve the breed of cattle by 
selecting bulls locally or by importing pedigreed bulls 
and distributing them in the villages. Cattle breeding 
stations arc established at Indore and Jaipur, while 
Jodhpur is maintainio}, a separate department for this 
work. Attention is also being paid to silage-making 
and to other cattle feeds like lucerne or mangold. 


For increasing the fertility and physical texture 
of the soil rain watered compost is being taken up in 
most of the States, while the method of composting 
municipal wastes is well established in others. In some 
i»f the Slates boiie-ehar is prepared to augment the 
supply of fertilizers. The Sikar State has stopped 
selling bones on contract at the cost of its general revenue 
so that they may be freely used. 

Use of improved varieties of seed has been 
encouraged by the distribution of seed of Malvi-ii 
cotton in the Malwa States, ('ambodia, Indore 1 in 
Jodhpur and in the light soils of Ajmer-Merwara, 
while C. 520 is being rapidly introduced in the States 
of llajpiitana. Heating of cotton seed is recommended 
it) check the attacks of the pink bollworm. Efforts are 
al.so being made to improve the cultivation of other 
crops like groundnut, bajra, paddy, gram, barley and 
maize by the introduction and spread of new and 
improved varieties. Large areas in .faipiir, Jodhpur 
and Ajmer-Merwara are covered by Punjab wheats 
C. 501, 8A, and OD. 

Zarda and cigarette tobacco types have become 
very popular in most of the States and a simple method 
of curing leaves under grass is taught to men under 
training at the Indore Institute. Soyabean unknown in 
the local market until recently is now' being iidrodiieed 
and there is a big demand for it from Huiidi, Dewas 
ami other States. 

Co. 290 sugarcane has replaced S. 48 and is very 
popular in most of the States. Improved methods of 
grow'iiig sugarcane are also being jntrodu(>ed. Sinde 
wahi furiiacL.*- are now’ in use in most of tlie (.\*iitral 
India and Rajputana States and the services of the 
Institute staff' and trained gur-makers are made avail 
able to the member States for advice. Sugar factories 
are established in most of the States and sugarcane 
from adjoining areas is absorbed in these factories. 

Ctillivalors have taken to the use of improved 
implements like the Kan.s plough, the Mestoii plough and 
the lt]idore Hidger, which are in great demand every 
year. Digging fork, hand chair cutter, gur boiling 
pans, seed drill and bakhar are being recommended in 
States where their use was not even known. Seed 
storage in aiic-tight godowiis, and distribution of seed 
on the Sawai system has been taken up in Alwar. 
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The Properties ol Cotton Fibres which make a 
Good Yarn 


K. R. Sen 

A good yarn must liavt* s»‘vi‘ral iharatteristiis. In 
this discourse it is intt iidcd to coiisidtu’ lln iii in relation 
to the particular lihre properties on which they depend, 
and t»» suggj si possible ways of iiiiproviiig the yarn spun 
Ironi a pa^-tieular iiialerinl. All workers ofi etitton 
agree that the principal retpiireiiu uts <d' a goojl yarn are 
as follows: 

III order that a yarn may stand the stress and 
strain ol the weaving process and also that it may 
produce sullieienlly strong and wear proof fabric, it 
IS necessary that the yarn iiiiisl have at h ast some 
diliiiite ininiinuiii strentjth as well as e.vtmsihility. 'Fhe 
stroiigi'r the yarn the better it is for any purposi*. In 
addition to the (juestion of strength and extension, the 
property of yarn which is equally important, is the 
n'gularity of diameter or eretiMejf*. Not only does this 
properly help the yarn in attaining a uniform strength, 
but yarns with regular diameter also produce an even 
I Ifeet of any shade of i'olour on dyeing. It is also 
necessary that the yarn should be //ve from ‘ Mr/i.v ’ or 
ciots of tangled fibres. Neppy yarns produce very 
bad dyeing elieet, as the neppy portions absorb less 
quantity ol dyestull than others. Again, it must also 
h possible to produce fiur yarns from a nialerial in 
Older that fabrics eonstrueted out of them may satisfy 
iiuHleru taste. Apart from the.se requisites of a good 
}arn, it is also necessary to eoiisidtr that the material 
is not too u'tustcful iluring jiroeessiiig to be ei'oiiomieally 
suitable. 

Researches on cotton have been able to indicate 
t'» a large extent the properties of libres relevant for 
inaiiufaeturing yarns, as well as how to attain suitable 
values of those properties by cultural control. 

C’onsulering first of all, the qiu'stion of Jinencsn of 
\arns, it is common knowledge that lineness is measured 
by ‘ counts ' which indicate the number of times a 
uieasuring tape, or ‘bank’ of SIO yards will lie 

lib. of yarn .stretched from end to end. 
Naturally, the liner the yarn the higher is the 
tount. It is now' definitely known that for Indian 


cottons, which consist of both line and coarse varieties, 
i< ngth of the fibre as well as its mass per unit length 
are the factors which best determine the count s. 'This 
rtsult has bcfii eslablishitl' by using the statistical 
inethoil of regression on a large number of observations. 
It is fouiiil that fineness of yarn increases as tin* fibres 
become longer and their mass per unit length smaller. 
It is HOW' even possible to approximately predict from 
fibre properties the eouuL of a yarn which would be 
the highest suitable for the purpose of its use in the 
Warp ’. Now, any mill which dt^sires to keep up its 
standard ol ((uality of yarn spun from a highly variable 
material like (‘otton, can hardly w'ork with a single 
1 ariety. 'riiey must mix two or more cottons to 
maintain the quality economically. In selecting cottons 
tor mixing, the mills geuerally eonci'iitrale upon the 
dihereiiee in fibre leiigtb of the components. Rut recent 
work*' has defiiiilely indicated that dilferenee in fibre 
h iigth is of far less importaiu'c than dillerenee in the 
characters of fineness. Attention should therefore be 
lixi’d on the qualities of rihlxm W'idth and mass per 
iiiiil* length of fibres in selecting the components of a 
mixture. It is al.so found that when one eoraponent 
is mf very long and line type, introdiielioii of a small 
proportion <if somewhat coarser cotton in the mixture will 
produce stronger yarns than what the long and line 
cotton alone woiihl do. 'riius it is difinitely established 
that whenever a eoltoii or a mixiure of two cottons is 
spun, the quality of liiietu'ss of fibres should be 
eoii.sidereil too important to be neglected. 

As ri‘gards yarn strvntjth it is now' possible^ to 
predict its value for 'Single thread at auv eoiiiil fairly 
aeeiirately from a knowledge of the length, the mass 
per unit length and the hrt'nking strength of fibres. The 
equation for this purpose stands as: 

)' ./. I /c. s/ m ( / K ) 

wlu re V- the single thread strength, 
i the fibre length, 
c yarn fineness, 

- the breaking load of fibres, 
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m I Ik* fil)i*i* ni;iss prr unit Iriigtii, 
and I'i I In* proportion oT loss of strt'n^tli 
tint* to till* ptridiarilifs of yarn 
slriiclun* aiul tlic* natuiv of inatorial. 

J is a fonslant wliirli cjiiials X 10 ‘ l\»r oollon 

yarns wlini r is nicasurcd in rounis, I in inrii, s and } 
ill (}/.. and m iiro.v. per iiicli. 

'I’ln* actual stressj s and llicir distrihut ion in a yarn 
can hardly be ascertaiind fully; for, they will vary from 
>arn to yarn inspitc of similarity of llic apparent 
< baractcrislics. A|)art from this, considerable varia- 
tions will also occur from point to [loiid of a ))artieiilur 
\arn. sucli as cannot be delinitely assessed or controlled. 
It is Ihcrcfore ini))ossible to determine K tlircetly from 
I be llbrc proper! i(‘s. K can however be estimated by 
comparing the strciij*’th due alone to the full quota of 
libres, with the observed strength of the spun yarn. In 
this way by usiri^- the observed values for a number of 
pure varieties of cotton of a particular season, it has 
been possildi* to construct an nrhUrorif s<'alc of K for 
ditfereiit count j»touj)S corresponding to dilfen nt scales 
(d' inlrinsii* strength, s/in. of libres. 'The scale td‘ 1^ 
.••o constructed is stated in 'Pable I. 


I'AHI.K 1 

Count groups. Inlriiisie* .strcii^lh. 


•V/M ( X Iff ) 

j o’sr» . 

> id’s . j 

i 

ne*gligible ( “O’ 

1 :;I o'sr, . 

;ti s to H) s . \ ^ . 

•i 

{ < 1 So . 

h 

/ > 11^0 . 

'i 

l(i’slo;U)’s . ) o'sf) I ‘20 


( <0‘S.^I . 


/ >o‘st . 

S 

(i s to lo’s . ) 0'71 - ()‘8 4 

j 

i <071 . 

A 

it will be* seen from 'r/ilde 

II that the 


values of yarn strength (‘alculatec| with the help 
of this scab* of K, agree very closely with the 
observed values. Some discrepancii^s in certain ea.se.s 
are of course quite expected in view of the high pro- 
bability of sampling dilferenees as well as the arbitrary 
nature of construction of this scale. It is found that 
the strength of mixtures of two cottons can also be 


j'redieted by the use t»f the equation given above, if we 
legat'd that tin* mixture is practically homogeneous thus 
pos.sc'ssing the wc‘ight(‘d mean lihre (pialities. Jlesiilts 
ohl .‘lined for sevcr.al mixtures arc* also stated in the* 
table. 

'riie relation of yarn slreiigth with counts and the 
/dire properties cd' length mass per unit length and 
hrenking strength (pialitatively reeordicl from experi- 
mental obse rval ions liy Kapadia ' .nid Asliloid re spe c t ive 
ly for eollon and staple fibre*, fully agree* with the 
(‘oiulusions a\ailabl(* from the* [irc'Seitt e(|uation. 'I'lie 
direc't th'pt'ndenee* id' yarn slrenglb on the intrinsic 
strength, s/ni, ed' fibres as is evident from tilt* ttpiation, 
was also strongly suggested by Halls’ in bis^beieik. 

As Hie yarns bee*oine finer it is founti that the* 
t .rti'iixion unth r bre aking stre ss dt*e*rt*ast*s. Now, this 
preipe rty tif the yarn is gre atly elepe neh nt on the* bintling 
e flee t ed' twist. As the eemiits increase* making the* yarns 
finer, the* niiiidier tif turns per unit length Jnereases. 
I'edlowing u})tm this there is an ineri*ase in the total 
t*Iinging peiwir which imiuce* incrcascti resislam*t* ed' the* 
fibres to re*lalive sli))pagc. Again, as I be* diamete r of 
the yarn elecreases at the same time, the elire*elioiis ed' 
tile* twists turn meire aiul nmre away fremi the* axis ed' 
tile yarn. As u result, the* re‘se)l\i*el part of the* leiisiem 
decreases along the fibre*, while it ine*re*ase‘.s in the* elire e* 
tiem imrinal to the fibre. 'I'lius fibres under iiu'reusiiig 
angle eif twist bee'eime ine>re‘ and nmre unable to ove r— 
eemm llie^ inereaseel resistane*L* to slippage while at Hie 
same* lime* they become* siibje'ct to belter grip by Hie 
twists Ihremgli eemipre'ssioii. In ee)nse‘(|ue*ne*e‘, for highe r 
eemnts the fibres eease uneler lensiem tei attain a peisitiem 
parallel to the axis e>f tliet yarn prior to Hie breaking 
of the latter. 'riiiis ex lensiem bei eiines less as finer 
eoiinls are spun. 

Halls” slioweei that the irreyiilarity of yarn diameter 
must be eiue te» the mutual resistaiiee of the fibres tu 
slippage eluring drafting. Yarn strength, we kimw, 
inelieates the strength of the weakest portiem of the* 
yarn within the lest length, 'riiiis as a result ed' 
“ drafting irregularities ", thick and thin jdae-es must 
freepieiUly occur resulting in irre*gularity of breaking 
strength. Now*, it is fouiiel’^ that yarn streiiglli 
irregularity is very largely controlled by the elinging 
peiwer of fibres. This eie*j)enelt*nee of yarn stre*iigHi 
irregularity on clinging power is observeel also in the* 
ease of staple fibres as w'ell as their mixtures with 
eottuii. The impeirtant funetion whieh elinging powers 
play in eleterinining yarn strength irre*gidarily he lps 
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US to rofisiilrr tlial Hit* rr;;ul;irif y of yarns can 
possibly be improved by earryinj; out draflinji; iimler 
bi^h hiiinidity wbilt* a<'tual spinning is eondiieled under 
low moisture eondilions. 'I'liis siioidd happen bt'eaiist', 
as shown in a ncent work,'* elin/fin^ power is ii^really 
rediieed by inereasin^ tlie humidity. 

It was men)ioned earlier that ])res»‘iU‘e of ‘ ’ 

resists uniform dy<‘in^ «)f yarns. 'I'liis is ilue to tlie 
fact that the lU'ps eonsist mainly of extremely thiii- 
walli'd or what is called ‘ immature ’ libres rolled up 
into tan^h'd mass during ])roees.sinjr and draflin/4:. 'I’he 
i'elliilosi* eonteiit of these ribr<-s being low llu“y absorb 
very little of the dyes, anii so present a lighter shade 
than the surroundings. Neps eannol be totally avoided, 
but may be reduced by iliminishing tin* nej) forming 
potentiality of the material. 'I'liis reduction can be 
etreclively carried out by growing cotton under t)ropcr 
cultural i'onditions combined with siiitabb* sehetion of 
the picking time. .ludieious administration of water 
during the period of boll-formation controls production’" 
of tbin-w’alleel fibres. On the other hand, high humidity 
and low temperature aeding togedluT lead” to produe- 
tion of large- proportion of immature* fibre's. It is there- 
fore ne'i'e'ssary that in aelelition to growing the- crop 
under proper cultural control, the eolle*ctie»n e>f the e>pe-n 
hoiks slmuld be exe-eute-el se-parate*Iy eluring the favemr- 
able* and the unfavourable periods, if it is desire-el te» 
exercise suitable control over the propeirtieui of immature 
fibres in a material. , 

IVastincss of cotton depeiiels partly em the* fre*e*dom 
of the* material from ilirt and extraneous leafy matter, 
and partly on the* pre’senee eif a high jiroportioii eif 
' short ’ fibres i.c., fibres pos.se*ssing a h'ligth le’ss than 
the* three’-fourths of the* most fn-epient Ie*ngth e»f tile- 
material. 'I'his proportion e*an be t*asily cstiinate-d’*’ freuii 
sorter results. 'riicse short fibres act in this manner 
because the machinery aeljusti»u‘nts whie-h are- made 
ae*cording to the most fre-quent le*nglh of the* mate-rial 
are unsuitable* for their prope*r coptrol. Leiss iiicurrt-el 
in e-ardiiig a e*otte>n is mainly liui* to the* entangling e»f 
fibre s among the* pins. This loss may run ve*ry high 
unle*ss the* ])roper sort of i-ard' i.s scle*eted. Tbe 
cntarigling is naturally highe-r for those* fibres which 
pos.srs.s gre-ate-r pliability a ]>rope*rty (*e)ntroilrd large ly 
by the mass per unit le*ngth. In the* ease* e»f the* mixture 
of a long staple* e*otloM with a short staple one, if there 
is Urge diirerenee* in fibre mass per unit U?ngtb of the 
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components, there is a great likelihood of the carding 
los.s (if the mixture being ine*reased. 

From this disi-onrse* we; thus learn that: 

(/) tile eollon se-leete'd should he suflieient ly clean 
with low proportion of short fihre.s and preferably of 
low fibre mass per unit length in orde-r that it may not 
be wasteful; 

(ii) in order that the cotton selected may yield 
Jinr i/aniSf attention should be directed to low mass 
per unit length of fibres as miie-li as to large fibre le*ngtli. 
For selecting cottons for mixing, the diirerenee in tlu; 
(piaiities of ribbon width and mass per unit length 
sboiitd loom larger in imjiortaner before one*'s eyes Iban 
that of fibre length. 

I' 

{in) in addition to ])oKscssing considerable length 
and tinene‘ss, the fibres sbmihl also possess adequate 
bre-aking sirenglli in orde r tiiai the* yarn may be- suffi 
ciently xfnntf/; 

(iv) the- cotton should be spun to a suitable count 
so that the thread may yie ld sutru-ie-nt c. 2 ’/cm.v;om; 

(r) tile fibres of a e-ollon should be as slippe ry 
as possible to minimise* t/aru strviufih irrrjfularii'j ; and 

(c/) a cotton containing as low a proportion of 
tbin-walleel fibres as )u)ssibl(* should be seleelt'il so that 
the yarns may be* large'ly fn'r from 'iicps’. In this 
respe*et good (*o operation among agrieiilturists. 
ineri-haiits and inciuslrialists is iit‘eessarv. 

References 


J. 'riinier. and 

Trclnio. linll. 

Venkatraman 

(I. (’. C. (’.) M. 17. 

"K. H. Sen 

7’o he* nnnminiitmtrd. 

’1). F. Kaj)ailia 

J. T. /., II, IH-'fi 

’ll. Aslilem 

VV./-/. M'e-e*/.-///, :i50. 

■W. L, Malls .. 

Siudirs ftf in 

Cotlon, 

'■N. Abmail and K. H. Sen . . 

Treinni. Hull. 

(i.c'.c.c:.) A. 

AV. L. Malls .. 

ihul. 

''K. K. Sen and N. .Vliinad . . 

Uaidjf for prvss. 

”K. H. Sen and N. .Vhrnael . . 

Trcfnnt. lUtll. 
fl.C.C.C.) M. ‘jn {in 
prrsx). 

'"K. R. Si'll 

Thesis, Dae-ea L’niver- 
sify, iniM*. 

”K. K. Sen 

Ind. Jour. .It/ri. Svi., 
VJilh. 

‘“N. Abnmd and 11. Navkal . . 

Tfidtno. Hull. 
(i.c.c.c.) M. ir>. 


SCIENCE A 
C V L T U B E 



Medicine and Public Health 


Public Health in India 

Tin- Rt-port of tlio Mcnllli (’oininisM^nu v 

with Ihr CiovtTiiiiunl Iiulia for Ihr yc.ir wliuli 

lias just been issiud, is, as usual, full of iiifonual.u * 
ilrtail.s and is well wcodli careful perusal by all pu!>lie 
health workers in this country. 

" Since IRUI, wlu'ii the last census was t'lkiu ’, 
stalls the Report, " India has nniained eouiparatively 
free from violent oul-bnvdvs of I’pideinie diseases aivl. 
durinf' the same period, the annual balaius* of births 
over deaths has been consistently favourable to ]iro}»:res 
sive increase of the population. DuriuL? the 

number of births was 282, it Ml hi«;'her than that for 
on llu' other hand, the number of deaths was 
less by 202,1)80, so that the estimated population for 
1!):R) shows an increase of about :t.(i00,0()() as compared 
with that of the previous year”. Althouu!:h there was 
some di'crease in the death rates for cholera and plajiue. 
there was an inerea.se in mortality from small pox by 
1(»% over that of tin* previous year. De.'ith from 
fevers ’ declined by about 1" , while that irom 
respiratory iliseases. dyseiilry and diarrhoea reeordeil an 
increase. 

Of 0,100,000 deaths iu Imlia in lO.’Oi. 10U,0t)() 
were from (-holera, l.'l.OOO from Plajjjue, .‘^OOO.ono 
from the heterogeneous i;rou]) known as ” I’evi rs 
280,000 from Dy.sentery and Diarrhoi-a, 1{U),()00 from 
respiratory diseases and l,7;i0,00() from all i ther 
causes. 

'rids .state of atfairs < annot be di.seribed as eiieourau;- 
in^, for, in the We.st, durini^ the last (iO years, then- has 
been a lar^e decline of mortality and a ^reat )>roj^ress 
in rai.sinf; the jjeiieral standard of health, 'riu* total 
number of deaths duriiifi^ the year in Imlia w.i.s d.l 
million. The birth-rale per mille was .*15.1' and death- 
rate 2.*l ])er mille. The birth rate per mille based on tin* 


married feinah- population bitweeu the a_!.'i‘"‘ ‘>f l*'^ ‘**^^*1 
to in Rritish India wis 212..'). 'I'liis ligure is almost 
double ih.al in I'.unlaud and Wales. 'I'hus, ii'. spit- ( f 
till* hijdi mortality rale, the hi.nh fertility rale is eon 
tribiitiiiLC to the /^Towlh of population, which is expe/-|ed 
to number l•()(),00(),0()0 by lOM. 

'I'he infantile mortality rate sl(»od at 102 per mille. 
'I'he fii*;ure for New Ze.'iland sl.'Uids at .‘12 pi r milli*. Of 
1<) eoujilries of the uorM for which infaulih mortality 
(iu;ures were available for 1!>.‘1.'). ID reeordial rates lower 
than that of India, indiealiuf( The I aikwanlness of India 
as rejL»ar<ls protiatiou of infant lives. 

.Vboiil ID 'of lhi‘ total mortality in a year is amori/j: 
tho'-e who .ire be low t»'n years of a,i*«', uhile the lorres 
ponilin^ fij^ure for }‘’.ni»;laufl is oul\ 12 ,. During the 
first year of life, India’s ])ro])orl iem:d mortality is about 
.‘1.', limes that of l'’,U! 4 ,laMd. Iblweii 1 and o years, it 
is •;*) times ^r« aler ami belwe'eii 5 ;md 10 years, it is 
three limes as hiji;h. .Vb:.ut 2.") of tin- total deaths 
\vere amout!: infants under one year, wliih llu' eorres- 
peiidiiu*' Kii^lish tiy;nre is T Wonn ii in Kiii;'laiid at 
all ;ii;es have a lower mortality rah than umles, while, 
iu India llu* hinale tlealh rale i xeeetls lli.at of the male 
duriui;; the reproductive years, /.e., between IT) and ID 
vears of ai!;i-. 

It makes a jiaiuful reading, to /iud that while the 
deatli rails in other eoiintries are dimirdsIdiiiA' and tlie 
h)ii^evily is im n asiiiif. India relates a sorry tale from 
year to vear. 'I lie writer of the Report, (’ol. A. ,1. JI. 
Russell, a very able oflieer of the lodiaM Medie.'il 
Service, reali/.es the posiliim ;iml opines that ’* in India, 
the sidtdiou of the jirohh ms as.soeiated with physical 
health and social euviroumenl i.s eompliealed hy lite 
evils of iyjnoratiee ami poverty to wliieli is isMiimoidy 
add<<l a fatalistic outlook arisint?, it may he, from the 
low standanl of life which has been tin* exiurienee of 
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SO many miurat ions ])ast. In a country like Iiulia, 
indeed, where I lie staple industry must eoiiliniu* lo Ik* 
aj^rieidture, an irnlustry largely (h'peiideiit for its 
siiee(‘ss on monsoon rains. \v« ll known lo he painfully 
raviahle it is an imfortimate fact that eeonomie stahli- 
lity is almost impossihh* of aehie\'emf‘nt. In making 
that statement, it is not forgotten that large and small 
irrigation proji'ets have relieved the siliiatioii in dillenait 
areas and that the development of other indiistri(‘S has 
given eonsiderahle relief l>i a percentage of the popula 
tion. Kven svi. the main task lying before Indian 
(loveriiment s is the organisation of rural life so that the 
villager may heeome more stdf- reliant and self respecting 
and that he max hi* led lo a healthier and happier 
life, 'rile progress of the country is so hound up with 
the welfari* of the agricultural population lha‘t it is not 
surprising that within rei’ent years iiiereasiiig attention 
has been paid to this subject both by politicians and 
social workers. 

'The problem of the increase of population at tin* 
rale of .'15 to 10 millions per deea<le is no less embarrass- 
ing, especially in view of the low standard of life, the 
question of food production and the toll of life and 
sutfering from prevenlible disea.scs. The task that 
confronts India is not aeademie one; what is rccpiired 
is that the jiresent low standard of living should be 
definitely raised. It is certain that no solution of this 
vast problem will lie reached without concentrated ctfort 
and without the active participation of all sections of 
tin* eommunity. The resources of this country are 
immense, but they will become available for the better- 
ment of the pcojxle only by a well-planned I'ampaign o'f 
economic di'vclopment. 

The reader is curious to enquire why, while other 
countries in the world were improving their state of 
public health. India has lagged behind for a century 
and a half. The Americans say that public health is 
a ))urchasablc commodity. Why has it not be<'n pur 
chased in India.^ It is because very little money has been 
devoted to pid)lie health and education out of the public 
exehe(|uer. Moth of tluni are necessary in .seeuring an 
economic ad\anecnu‘nt of the pco})le. • 'riie state has 
taken a eomparat ivcly insignitieant part in indust riali.s- 
ing the country and in ta])t)ing the enormous terranean 
and subterranean resources for the benctit of the people. 

We have hceti a! !e to comment upon only tlinr 
out of the twelve sections in which the first voluim* of 


thi.s hitcrcsting Report is divided. We hope to deal 
with some of the remaining sections in subsequent issues 
of our journal. 

Tilt! Iiillucncc of Sunlishl upon Expci iinciilal Tuber- 
culosis b// ^ ^ .S'. It. (iulm I'halxuriti, 

Anu r. lii'V. 'I'tihrrc. -JS, HiS, I!).‘liS. 

This work was undertaken to demonstrate the 
biologit'al iiiHiieiuv of sun-rays, if any, in this country 
upon experimental tul>ercuIosis in giiincapigs. In order 
t(» eliminate the distinetly harmful heal rays and to 
utilize the biologically active ultravivdit r.\vs of sun 
light special <‘ontrivanees were evoKed. The sun rays 
were filtered through Mrephos Mlau glass No. *.5 which 
allows the maximum of iiltraxioh't rays (up to 2,!)1()A" ) 
while cutting olV nearly 90% of heat rays. For the 
<*xperimenl a number (»f guineapigs were divided into 
I* groups. Kach group contained a number of b.»lh 
inoculated and iininoculatcd animal.s. 

Ciroiip 1. animals eon/iiu*d in cages and exposed 

to filtcn'd rays of tin* sun. 

(vroiip 2. animals confined in <‘ag('S and exposed 

to direct sunlight. 

Group .‘t. animals confimd in cages but kept in 

a well ventilated room. 

Group !•. animals not confined in cages but ke pt 

in an open enclosure under a shed 
with freedom of iiiovement to 
stimulate the natural conditions of 
free movement e)f the animals. 

Greuip H & 4. were* the coiitreils. 

As regaids the dose of .solar raelialieiii, expeisiircs 
w*e*rc <*eunme ne*eel from .5 min. anel then gradually ine re as 
eel by 5 min. every feiurth tlay until 2 hours, reached 
The variatiems e»f te‘m])cralure eluring the ]H*rioel of e‘x- 
pcrimcnt w'crc ne>te*d every elay anel a blast eif air from 
a fan wa.s iritrodueeel over the* animals during the* e*x- 
peisiire to minimise the effects e)f heat both from sunlight 
from abe>ve and the radiateiel heal frenn the earth’s surfae*e‘ 
below. 

The unine)e*iilateel animals show’ed an iiicrea.se in 
weight w'hcrcas the inoculated animals sutfered a loss, 
'rile*, inoeulatcel animaks of (Jroup 4 suffered the Ica.st 
lo.s.s in weight anel ainemg the either group.s, lho.se of 
Group 1 showed a less amenint of loss. 
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'riif (iroup I animals survived loniijer while lli<* 
survival p(‘riod of tlu’ CJroup 1 was the lowest. 

'rile disseminalioTi of lesions heyoiul the regional 
Inguinal lymph node w'as mueh less marked in (iroiip 
1 and most extensive in (Iroup *2. 

Histologically no evidence of fibrosis or relrogres 
sion was iiotie(‘d in the lesions. 

'riie experiments were repeated with shaved guinea 
pigs and identical nsults were obtained. 


Tuberculosis in India 

A. C. Ukil 

ll< mI lit ' li I Ijli.'i ' II ' I j 111 jinn . 1 II I' \ \ i; Ill'll I I II-1 1 1 II If 111 lit •■tfi.f ,||.| I'liiili 

F|)Hl<*mi(>logical Foa lures 

'riie distribution of infection and riisrase in India 
pre.srots a eom|)le\ ))rolilem, as the jiietiire \aries in 
ditfei'i'iit aia as from the almost virgin rural and far 
away plaia s to the highly urbanized and indiisl riali/.etl 
rent res. 'ridiei'i uhnis iiifeelioii. though inereasing in 
rinnt M ars ou ing to increasing iirbani/.at ion, indiisiri 
ali/alion and I tie ini n>diicl ion of rapid traiisport 
facililiis. is not yet s<i widespread in India today as 
in hnirope and America. 'I'he iirtiaii population in 
India >ariis between 7 to *20 ,, aeeording tti dllTereiit 
regions, as compared with SO ’ in Kngland and Wales 
a‘2 in t’.S.A. and r):i.7''/ in Canada. 'I'he infection 
rate in India is yet o?dy half of that in Knmpean 
I’onniriis. and it varies from *21' in rural to 70 . in 
urban and industrial areas. The mingling of rural 
populations whii'h are nnu‘h less baeillizial and of \irgiii 
races tike the (iiirkhas, Hheels, Khonds and Kliasias 
with ])eoph‘ of highly tubereiilized areas jireseiils a 
‘‘omplex jiietiire of liyperseiisitivily and resistaiu-e 
among the infected people. 'I'he smaller towns ami 
industrial centres serve very often as the inci ting ground 
lor the dJll'iiNion of infection and disease. 


Though the beneficial effeel of the ultraviolet 
eonleiit of sun-rays upon experimental tulereiilosis was 
not suflieienlly estalilished yet it w’as remarked that 
belter nsiilts would have been obtained if the radiated 
heat from the earth’s surfair i-oiitd l>e substantially 
«‘liminated. 'I’lie application of solar radiation for 
therapeutie purposes in this country can lu* advised only 
when the elfeets of Iieat radiation can lie sulHeiently 
emniterailed. 

h'. S. 


II. <10.. I .!. nil 1 

Peop!<* who migrate from rural areas into cities 
and indiislri.d eiiitres, part iiiilarly students, women, 
('hildreii, menials, labourers and mill hands, usually show 
a low ineideiiee of infielion. Wlieii IIicn are attacked 
wi>h the itisease, they show, like tile liea\il\ eoiitamiiiat 
ed rural population, an aeiiter onset and prest nl a more 
I Midative infill rat ion and ;i higher death rale llian 

ami ng the urban people. I'hi* emirse of the disease 
shows an :ii liter onset ;ind pro\es more rapidly fatal 
than what oei iirs geiierall\ in I'-iirope. It li.is lieen 
iiolieed that both the piilmon.iry and iioii-pulnionary 
forms of luberi ulosis attain their ma.siinum age 

ir.eideiiee to 10 ye.ars i-arlier tliaii in h'.urope. 'I'he 

prev. tiling type of lung tuberculosis in rural and semi 
rural areas shows predominantly e\udati\e changes, 
with very fragmentary attempts ;it localization. A 
sillily of p.ilhologieal materials by workers in ditlerenl 
parts of India Iras sliown that only .'> to 10 of east's 
studied exhiliiled any marked lendeiiey to lliirosis, 

while the remainder showed predominantly exudalivt' 
lesit'.ns and as many as (JO sluiwed e\lensi\e bilateral 
lung iiivtdvemeiil . The Anglo Indians and Iho.st' who 
have been born and brought u|) in the larger cities very 
often show, however, lesions ee.mparabh' to those met 
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with in Wrslcrn wln n (ilhcr farlors raiisin/r 

liy|)i'irsi*iisiliv»iu’s'. art* fXfIndtJ. 

'1‘lu* tliscasr proffss in I ul»rri.*iil«?sis is il(‘1t‘iiiiiiit‘il 
hy \arioiis fai'tors wliicli iiiHiifiict* n-sistaiirt* or 
susft‘j)lil)illly lo tliscasr. 'I'lit* ircqui-ncy anti tlosagi* of 
iiifi't'lion iiiHiiciict* rt sislatuf anti siist'(-|)lil)ilily liy llicir 
fHVfts t)n lilt* physitjiit* anti laulily flicnnst ry. Nutri- 
tion, tnviroMiix nt, liabif.s anil fiisloins also influt'nt*!* (In* 
coinpltxitni of llu* probit-in. I*t)vtrly, t)\ crtrowtlinj^ 
anti hatlly atljiislrtl iliclary opi-ralr in a larj^c ouinl>cr 
of fasfs. Of lialiil.s and tusloms, IIiosl- of Intlistrinii- 
nalf spillinj; willii’i tl wt'lliuj's, t)f calinj^ anti tlriiikin;r 
from t-ttmnion iiltnsils anti t)f .sltrpinjij tt»/;vll)tr in tin* 
sanit* rot)ni anti on llu* saiiu* l)t'tl foiitriluiU* to a lanfr- 
diisc iiifiU't'uni nutstltf on (in impi rfri'llif immuni::tul .soil. 
Fifty j)rr tent of llu* rases diaj*;nosrd in hospital poly- 
clinifs |;ivt' a hislory t)f closi* rojilat l with t)iu* tir nit)rt* 
previous rases in the family. Hesitlrs these, social 
eoiulitions, like the Purdah sysli in, t*arly inarriat*-e anti 
motherhood, eontrihiite to a eonsiderahly higlu-r 
nu rtality aiiuinj;' ytiiin*;’ women. 

From llgnivs rctcivcd frt)in tilt* out patifiits’ .scftitiii 
of liospitals, it appears tliat hint'' luht reulosis at'eonnis 
for (i.’r/,, j^landular tiiherenlosis for IT'/, anti osteo- 
artienlar lesitms for 1 t tif the total east s. Out of 
.*100 strains t>f tuherele haeilli thus far isolated .and 
typed out in dilferent parts t)f Jntlia. from non-pul 
iiionary lesiens, oidy oiu* has jn’oxetl to he of llu* bovine 
lyj)e, the rest I’lin^' of the human ly})e. It is heJievetl 
lhat eatlle lnhereult>sis has a mueh lower ineitleiiee here 
than in I'.uropt*, but the subjeet is bt'in^' in\ tstigated 
in greater detail. 'I'he iiivariable jjraeliee of lioil 
milk before euiisumption j^reeludes another possibility 
t)f bovine in feet ion playing its rtde hen*, as in staiie 
Furoj)(*an etiunlrits. 'I'he transmission of tubereulosis 
in India, therefore, is, in an overwhehniiif^ly larf^e propor- 
tion of eases, from man lo man anti generally within 
the tlwelling Imuses, parlitularly in joint-family 

sy sit ins where the homes are gent rally tivererowtled. 

’!'h:‘ iidhieiiee of purely elimalie eonditioiis upon 
the prevaleiiee and spread of lubt reidtisis seems to be 
ol less irnptn-ia.iee than that t)f soeial anti et'onomie 
laelors. It may he that the elimatie inihtiiet'S 
aet not tlireetl\ but by mollifying the soeial eonditions. 
sueh as tloineslie ai euilet'lure, eustoms, ete., among the 
po])u]ation exposetl to llum. ’I’he abundant sunshine 


and the rielier thermal anti ultra-violet rays here pre- 
elude the possibility of dust-borne infeetion playing the 
same role as in Western temperate zones with less 
abunibint and less intense sunshine. 'i’he study of 
seeontlary baeterial Horn, aerobic ami nnaerobie, in 
pulmonary tubereiiltisis studietl thus far shows that they 
are richer in Iniliu than in the West anti that their 
association with the tubercle bacillus seems lo lieighttai 
the viruleiiee of the latter. 

'I'he question of the ineideiiee of lubereult)sis in 
inilustrial areas has recently eng.agcd the attention of 
the Indian Ueseareh Fund Assoeiai ion. It is yet loo 
tarly to stall* the position with any ilegree of i;xai*li 
tude, but it is believeil that the dilfusion of ■ infeetion 
anti tlisease is fairl\ high. 'I’lie large agglomeration of 
pt'ople within a small ari'a ami the eoe.ditions of living 
no doidd eontribute to this slate of alfairs. 

Although no accurate llgures about tin* dilfusioii 
of tubereulosis iii rural an'as are available, it aj)pears 
llial rural people who gt t the dise.'ist* when lliey migrate 
to Itiwns ami imlustrial areas carry tlie infeetion back 
lo Ihtur vill.'ige homes and are thus contributing to its 
spreatl into rural areas. A rt‘eent tnhereulosis survey 
in a rural and semi-rural area of tht* (‘astern Himalayas 
( Drirjeeling dislriel) reveals the infeetion rate to be 
:H*.y% in rural .and ‘1*7. 1'% hi semi-rural tracts wbieli 
were at one tiini? thought to be ‘ virgin soil.’ It is 
sigiiilieant that the Darjeeling dislriel, within tht* 
territorial jurisdielioii of which the above timliiigs wt*ri* 
( btaiut*d. which is not at .dl industrialized ami is ehit'lly 
rural, sl;imls only seeomi lo Caleiilta a'i regartls 
mortality rale from luluriulosis, in the prt/viiiee of 
lleugal. 

Mortality Figures 

Jl is very dilHeidt to slate, with any degree of 
exaelilude, the morbidity and mortality rales from the 
various forms of tiiherenlosis in India, owing lo mani- 
fest defeels in the im lhod of registration and nolifiea 
lion known lo all publit; h(*a]lh workers in this et)iintr\. 
'riilu'reiilosis has been declared noti/iahle only in 
mu;iieij)al areas in (*ertain provinces hut there again 
very few eases' are aetuully iiotilied by the medical 
profession ami puhlie Iu*alth .stall'. Faulty diagnosis 
In prat'liliont'rs ueeouuts for the wrong imhision of a 
large number of eases under the heads of fever, respira 
lory diseases and the various categories of infantile 
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mortality. As an instarur, it mi^ht ho poinU'il out 
that, ultliou^h infantile mortality from tuhoroiilosis has 
liitlierlo been inisseil in most mtinieipal reeonls in India, 
a reeeiit study of lubereidar lumies has sliowii that 
70 to 80% of the ehildrcn ^ave evideiiee <d' infection. 

15 to 20% showed active pidmonury disease and the 
tuberculosis mortality rale, was 50 bi*;her than the 
general mortality rale which was already very high 
in Iinlia. The tuberculosis mortality rate among adult 
contacts was itj times that of the general mortality rate. 

A n'cimt investigation in a part of the Lahore «ilv has 
shown that only 50 /'j of the ileaths fn)m tuberculosis 
were aetAally rej)orted as such, the other 50' ' being 
reported under “ fevers ” and other diseasi s. The 
oltieial figures for mortality from tuberculosis in tin* 
large towns often range from 200 to 100 per 1.00.000. 
as compared with 80 to 120 in some of the largt* towns 
of Kngland. 'fhe figures are the highest in the 
industrial towns in India. 'Fhe real figures arc 
certainly higher than these, and it may be assumed tluit 
10 to 20% of total deaths in the larger towns are from 
tuberculosis. 'Fhe rural ileath-rate from tuberculosis, as 
appears from the present jmblie health records, is half 
to one third of the urban rate, but the infeelioii seems 
to have rapidly ditrused into rural areas within the 
last 3 to 1 decades. 

It is btdieved that llu! pi'ak of the ephlemie of 
tuberculosis was reaehi'd in Kiigland as far buck as 
18.30 and in .lapan as far back as 1010. India .st'ciiis 
to be on the ascending curve of the peak at pre.sent. 
but it is ditileult to say with precision when the 
higlust point will be reached, as tliis will depend on 
the rate of urbani/.alion and indiislriali/ation and coiise 
(pieiit diffusion of tuberculosis throughout the country. 
From comparative epidemiological, <*linieal and histo 
pathological studies, some workers (LJkil) in India 
bi-lieve that a major part of the ])opulalion in India 
to-tiuy po.s.sess an intermediate degree of speeilie 
resistance or immunity against tuberculosis between the 
‘ \ irgin ’ African (as noted by llorrel and others) and 
the well-iimnuni/ed Kuropean races .and that Imlia 
perhaps .stamls in this regard cm the same levtd as 
t'hina. 

Age, Sex and Racial Factors 

We have at ])resenl practically no rec-ortls of 
infant ih' deaths from tuberculosis, as the tiiagno.stie 


and registration organizations an* not yet properly 
organized in India. The death rate in tiu* adolescent 
period is better recorded in the largir municipal areas. 
'File female death rate between 15 and 20 years is 
.*:t‘V<‘ral times (sometiiiKs 5 to (> times) higher than 
that of the male death rate during the same period. 
Adults in rural areas .sium'tinies show the childhood typi; 
of the disi'asi*, while children in urban areas show the 
ailidt or even fibroid type t)f tliscase. .Aboriginal races, 
ra<*e.s living in the border regions of India and people 
living in far-ofl rural areas show more of ‘ virgin .soil ’ 
and aeuter type of disease than lho.se living in more 
thickly populated and transport eiumeeled areas. 
Racial factors, by themselves, do not appear to be as 
important as tin* isolation and environmental factors, 
in th termining the dissemination and type of di.sea.se. 
'Fhe same remark holds good with regartl to the diffu- 
.sion of infection and disease among dill'ereiit communi- 
ties- ilindiis. Mahoiiudans, ( hristiaiis and others. With 
increasing iirlian conditions, a leudeney to a milder 
ty))(‘ of the tli.sease has been iiolieed. 

Influence of Economic Status 

In a recent survey of tubercular bonus in Calcutta, 
it was iu)lieed that, wlu re most of the inmates bt'longed 
to the poorer classes, where two-thirds lived in bouse.s 
with b.'id hygienit* conditions and where had only 

o.ie-roomed tenements, no eorn‘bilioii could be found 
1)4*1 wi'cii the above fac tors and the* tulu*)*eulin r(*aetion 
aiijl morbidity rati*. In a rcetnt study in one* of tIu* 
h*adiug .sanatoria in India, practically no eorrelnlioii 
was found betwiiii ptisirly and the type and i-ourse 

o!’ tli.sc'ase cxeept perb.'ips some- jlegree of less .S4*vere 
disi-ase in the well -to do 4-l;issrs, but lu re again the 
well-lo-dt) elasses lias eliielly eonu- from urban eeiilr4*s. 
It is wcliknown liial jioverly as sueh has no direct 
b(*aring on tulu reiilosis. e.\e4|)t that it causes over 
erowding and undernoiirislimi'nt. I<ul how far tlu*ir 

relative* import aiiee operates in this matter e.'in only be 
dett'rniined liy nu<r4- i-\l4-nsi\’c' surveys. 

Problems of Diagnosis and Treatment 

From ai lual experit iiee at some of llu* well- 

<‘oiuiuet4‘d lulHnidosis elinies, it lias been found that 

oidy 1 1- , of eases arc* iu stage 1, .32 ’ of eases in 
stage 11 and as many as 5F'.^ of casts in stage* III 
when llu*y lirsl sc*ek tiu* aid c>f llu*sc* elinies. 'Flu* 
difficulties of correct diagnosi.s arc* partly due to the 
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ignoraiicf of tin; public, insiiliitiiiit Iraiiiinji; of modi- 
cul practilioru'i's in tuberculosis and to the type of 
cast's generally uict with ifi a majority of tin- po])uialioii, 
t'/.T., hy perse. isit i\ c and cxiulative types of infiltration of 
Inn;;* parenchyma. In the latter, sletho.seoj)ie examina- 
tion does not often reveal i vitleiiees of necrosis and 
breaktlown of lissm .s, so much so that X-ray examina 
lion shows niuiti})le .and e.xtensivc lesions, althoufrh 
tliiTt' may be very lit lie sputum which may t'ven bt‘ T. H. 
negative in these eases. In well immiuii/ed eommunily, 
there is better loeali/.ation of hsions .and hence physi 
c.hI sift'iis are oflerier fiiore etirreelly t'lieittal. 

.\n rt^ards Ire.alnunt. the })osition is extiaiindy 
imsal isf.aelory, ehielly for want td' early deteelitin and for 
insiillieit iiey of bt tls ft>r the tidiereulous. In a province 
(Henj^.al), with a pupulalion of 1(!,00(),0()() when* 

1. 00. 000 annual deatiis from tuberculosis are estimated, 
then* are only tOO beds for the tuberculous. Fttrtunale 
ly, when llu se patients are ))la<'ed under modern 
institutional Irealnieiil, the results .siain to bt* as good 
as in other (ounlries, ex«a*pt in <ases which are very 
udvnnia'd. With a j)op(dation of ^foO niillioiis and an 
estimated minual tula ia idosis morlalit} of 0,00,000 to 

10.00. 000, there are only ti,000 beds in the whole of 
India for the care id' the tuberculous. 

It is ehielly for want id' beds that elforts are being 
made in India to offer surgical tri alnii'nl to ambulatory 
easis attending liibereulosis clinics. It has been 
noticed that approximately l.'i to *i0 of eases atteiul 
ing a elinie are found to be suitable f«)r the applleatifui 
of surgii al methods (arlifiei.d pneumothorax, phreiiie 
exairesis, et»'. ). i\mong these easi s, 70 to 75 ", show 
improiiinent or ‘ ))osilive results’ and 05 of positive 
sputum eases lieeome 'IMJ. negative. A large iinmln r of 
p.'dienis, who ;ire toiiod to be htn ill to be tre.'ited as 
ainbiilatory i-ases, are sent baek to their homes, for want 
of beds, to re infect their household. 

It is thus sren that many id' the pre.bit ms of 
diagnosis and tri'.'dmeiit are closely linkeil with those 
of prevention. • 

Problems of Prevention 

As t‘arly as 1!M0, Sir Pardey Lukis, the then 
Director (Jeneral of hidian .NFedical Service, stressed the 
importance vif the tuberculosis problem in India. During 


101 !• Id an invest igat i<m was carried out by Dr 
l.ankestcr, under the auspices of the Indican Research 
I'oiinil Association in the largt' cities and provinces 
(d‘ Imlia. A large amount of useful information was 
collected and published in a .Memoir in 1018. He came 
to the eoiiclnsion that the disease was definitely on the 
increase and advocated that the best results would be 
obtained by a combination of govcrnmi idal and volun- 
tary elforts. 'i'he recent work on the epidemiology and 
pathology of the disease has lieen carried out ehielly by 
Dr Dkil. 

As regards Ibe campaign against tnbereiilosis in 
Indi.a, nothing ba;; so far been done eommensurale with 
the e.xteiil and iirgeiiey of the Jiroblem tlial Jias to be 
faced. In other eoiintrit s, where well developed Inber 
eulosi.s services exist, the light .against the disease has 
been organized as a maiiy-sideil attack in wbieh several 
typt!.s of institutions take part, e.r/., tuberenlosis 
di.spensarie.s or clinics, hospitals, sanatoria, care 
eoloiiies, preveiiloria, i le. Wliat lines Indi.a slionid lak<’ 
is now engaging the alteiilion of dillereiit workers. 

It is geiuu'ally agreed that we should begin with 
the Foundation .Scheme or the establishment of eliiiiis 
or dispensaries, having spieially trained Medical Officers 
and Ht'alth X'isitor.s, but with this ditfireiue that we 
an* to offer siirgie.al tnalment to ambiilatury 
east's iiiin’i! abnnilantly hen; than in other eiumtries, 
owing to paucity of bills. 'The results llius far obtain 
ed, as refirred to above, jiistil’y ils eontiimanee until 
such lime as a sufficient number of inslilutious is avail 
able ill this country. 'I'he position will bi* n'ali/.ed vvlieii 
it is said that there are only about 70 elinicK or anti 
tuberculosis ijis]>ensaries in iJie whole of India to-day. 

As reg:>i'ils hospitals, they have to be loealed in so 
many warm and humid regions of India, a.s these ei-ntres 
iniisl necessarily be near the localities whieli they are 
intended to serve and as bigli altitude ngions are very 
often far away from these localities. As regards 
sniialoria, experiments have to be done in different 
altitudes but it has been nolieed that an alliliide of 
‘J,500- t.OOU ft. above se.u level suits llu* palieiils of the 
wanner Iruets well. 

As regards eare-eolonirs, India ha.s to devi.se 
methods dilfereiit from those in highly industrialized and 
almost universally electrified Western i;ounlrirs. 
Prevenloria and o])en air schools need not pre.sent any 
diflieidties in a eountry where nature eiieoiiniges an 
outdoor life. 


290 


BCIENCK ft 
C ir L T U K w 



MEDICINK AND PUBIJC HEALTH 

In tlir year two anli tiibrrculnsis or^aiii/a 

lions wrn* fonn<‘(l in India; (/) tlii" 'I’lilwrndosis 
AsscK'jaUon of Mi-ngal, wliicli lias cliiclly followcii 
111'* L nilfd Slal»\s 'riiix-rnilosis Associatioii nit lliods and 
lias d('vt'lt»p«‘d an cxi rllcnt or^ani/alion undn* I In* 
caio^ory ‘ Koundalion Si-Iimn*,’ and (»?) I lie King 
(rrnrgc 'I’fiank.sgiving ( Anli-'riduTriilosis) Fund, wliicli 
Irics lo disscininaU' ideas ahoiil preienlioii hy Iraintti 
doelors and lO ordinah.s anli-liiluTtidosis at lixilies 
llironglioiit India, 'riie inovenienl lias lately gallured 
iiKMiientiini since Her Fxeelleiiey the M areliioiiess of 
I .inlitligow, tlie \'i<-ereine of India and Vi<*e Presijlenl 
of the Fajiworlli Village SetlKnient, has laken up the 
uniter in earnest and is raising funds to orgaiii/a* tsi 
ordinateil activities towards prevention Ihronglioiit this 
siih-eontinent. 

Finally, we should like lo draw attention to on- 
])oint. In a eouniry which is still ehiedy agrieuliiiral 
ami rural and wliiili is slowly l)ul gradually gelling 
iiKlusIriali/.t'd and where large iiutnhers of rural popula 
lion are drawn inlo industrial areas and factories, it is 
worth wliih* lliinking whc’lher any reduel ion of 
uiorhidily rale < an he achieved hv employing llu* 
vatiine hefore they enti*r the nrhan and industrial /.ones 
or lives. 

It may lx* pointed <mt that India, which is at llie 
threshold of indust riali/.ation, oilers an opporlime 
inoment for the application of properly thought out and 
eo ordinaled scheme of prevention. 'The schemes will he 
rendered more i lahorate and the jirohhin men' ditheult. 
if timely measures an' not adopted. 
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Research Notes 


How can Thunderstorms affect Upper Atmospheric 
Ionization 

Ueunilnr o1)servati(»ns on tlie rloctnm deiisily of 
Kcjrion K, of the ionospliere show that there exists 
some eiirrehition l)elweei] the oeeurr<'nee of thumler- 
storms and ;d)norm;d inereases in tin* ioni/.alltm (d* 
this re”i(ni. It is lliereftire interestinj^ to eminire 
how thumlerstorfiis aetifi^ within the I niposphere 
(*an aflfeet tlie ionization of a rejj:i(»n situated as hi»h 
as 100 km. As early as 11)20, IVof. i \ T. H. Wilson 
pietni’ed 1 wo |)roeesses l).y whieh thunderstorms miylit 
inllueiiee the upper atmospherie i(udzation. Ae<*or<l- 
iu«r to the first process, the elect rie moment asstx'iat- 
ed witli a thundercloud ])roduces an elei trosta1i<* 
field in ihe K| layer. Due to the low ]»ressure (hence 
loii'r mean rre<*])ath) the electrons present in the 
D, rejiion may a<*(piire a hijxh vehicity u'idcr the 
intlnen<*<‘ of this field a ml llius increase iiinization 
hy collision. The secoml process hy wliich thunder- 
clouds may indirectly affect ionization is associated 
with the production (d' the “ runaway electrons 
Due to the presence of intense elect ri<* field inside the* 
cloud the upper |)art id* which is positively char»:ed, 
any electron (of radioactive orif^in or one produceij 
inside the cloud hy local discharjres) inside Ihe cloud 
will shoot upward with hi^^h ener;»y id* the onler of 
lO'* e.v. (Schonland, A stream of such 

eleidroi's mi«»ht, after reaching the top of the cloud, 
niov{‘ with tnmiendous speeil if at this instant, a 
spark discharfje takes place and destroys the up 
wardly direct(‘d stron;^^ field hetween the upper part 
of the cloud and fhe lower houndary of the K, -layer. 
These runaway electi'ons, inspite of the influence 
of the earth’s majjpietie field, mii^ht have sufficient 
initial velo<*ity so as to reacli the K|-h>.ver and there 
hy to increa.se ionization. 

Itesides these two much di.scussed processes a 


third process ha.s recently hi'cn su‘»‘»ested )>y Hailey 
(l9dT) and amiilified hy Healey (,t. \V. ,1. Tah. Rw. 
d. 2ir>, HKIS). Id the two jirocesses of (’. T. K. Wilson, 
the irdluence of the steady eli'ctrostatic field of the 
thiindei'cloud is evoki^l to (\\f)lain tin* ionization 
increase. In the process of Itailey and Healey, the 
effect td! the i*adiation field due to electric disehar^res 
in the Ihunderelomls is taken into aceonid. Healey’s 
calculations show that if the radiation field from a 
lijjihtidnir tiash has a value more than fi V/m there 
must he uotahle increases in the ionization density 
of the D, -region where Ihe collisional freipieney is 
less than 10'\ ( Ihservatioiis of Munro and Huxley 

(11)2)2) shiov that field sti’eiiuths of o V/m at the 
Fii-re}.»'ion are not uncommon and that oei'asionally, 
v.ahies as hiuh as 10 \' mm may occur. The availahh' 
evidence lhi‘refor(‘ sii^^mests that the radiation field 
from liuhtnin;^' tlasiies besides ]>rodm iinv the atmo.s> 
phcrics may also causi* markeil changes in the ioniza- 
tion ilensity of the K,-re‘*ion <d‘ the ionospheri*. 

N. P. G. 

Colorimetric Determination of Sex Hormones 

(Kstroyenii hormones ai’e characterised hy their 
I henolic ^M*oup in Itinjr | of the eyelopenteiio 
]':ienanthr“ne skeleton. Their convi'rsion into azo 
dyes sipr^ests itself as a suitahic analytical method 
to replace time-consuming ami e.xpimsive animal 
tests. 

Sinipie fliazonium e(MM])ounds such as diazotised 
]>-nitraniline or sulphanilic acid u.sually couple to 
Mild yello’;', oranue, or »‘ed dyes not .'idvatdat?eou8 
for a colorinn ‘1 ric method. 

l’’rom a numher id* intermediaries used in the 
manufacture of dyestufiV., and kiiown to ^»^ive exe**ed- 
in^iy dee]) shades on I'ouplin*: with naphthols, 
Viarx and Sohotka (7. Hio}. Ghrm. 77.^, 61)11, IDItS) 
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fouiul that Iho best result \v;is obtuifinl with 
duizotiseil p-uitr(»l)('nz(*iM' uzodiinetlioxy aniliue 
(‘* K‘S«nlt thr rrsiittiiijr »l.ve bav rij: tlio deepest 
colour, whereas estrone, estri«)l, am estradiol eon- 
tain only oin* aromatie rinv:, njuileniii and dihydro- 
e(|uilenin, found in louse uriru*, are endowed with 
five double bonds a ml may hr considered as 
substituted /t-najihthols. Ae<*onl luly, ecjuileiiin 
and its diliydroderivativi* reairt much more readily 
v.dth “ K salt ” tlian estrone or estradiol. The deep 
blue colour •>iven by ecjuibuiin and its dihydi’o- 
derivative lemls itself to colorimetric dettTminalion 
of {.mounts <'ven ;is low ;is ‘J! mierojirrams. On the 
other hami, estrone, estriol, and (‘Stradiol do not 
couple rearlily nn<ler simibar conditions. 


The specificity of the test makes it suitable for 
r study of the fluctuations of the relative share of 
equilenin in the total sex hormone concentration 
<l-.irinj; the viirions periods of prepnancy in the 
mare. 

The test iTidieafes the co'uplete absenee from the 
urine of ecpiilenin or dilulro equilenin in human 
prepnaney. Trine s{imples of 250 e.e. Avere hydro- 
lysed with 40 e.e. of enneentrated HTl ami extracted 
with ether or chloroform. The solvent and volatile 
phenolie siibsfanecs were then completely removed 
by steam distillation, the resirlue m;i<le up with 
alcohol to a piveu volume, and alitpiot portions used 
lor the colorimetric determination. 

//. N. B. 
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Indian Chemical Society 
(Calcutta, Ju(/ust, IWlS) 

Tlu‘ (MuMiiisIry of soiiio l)<‘riv;itivcs »»i' 
Docaliii. l*arl 1.- U»y K. ({aiiapati. 

(2) l*oti‘ntioiin‘lric SlmVies in Diazolisalioii. 
Detonuination of Aromatic Amides. -- 
Hy Hal want Sin^h and (i. Alimad. 

(2) l{clations between Chemical Activity and 
Absorption in the I’ltraviolet of certain 
Organic Molecnles. l*art I. Study of 
the Absorption Spectra of the (Mdoro 
Derivatives of the Substituted Amides 
of Malonic Acid. — Hy Mme. Kamart, 
K. (i. Naik and C. J\l. Mehta. 

(4) Relations beiween Chemical Activity and 

Absorption in tin* Ultraviolet ot certain 
Organic Molecules. I^irt 11. Velocity 
of Saponilication of the Chloro Deriva-, 
lives of the Suhstiluted Amides of 
Malonic Aci<l. Hy K. (J. Naik, K. K. 
Trivedi and C. M. Mehta. 

(5) Composition of Hoileil (til. Hy S. 

Chatterjee, A. Saha and M. (Joswami. 

(G) Vitamin C and Toxins. Part 1. The 
Kffect of Vitamin C and other Rednc- 
inji’ Substances and Diptheria and 
Tetanus Toxin in riiiv. Hy Haidyaiiath 
(Ihosh and H. C. (Julia. 

(7) Mtamin C and Toxins. Part 11. The 
Effect of the Administration of \ itamiri 
C to (luiin*a-pi«s injected with 
Diplitheria and Tetanus Toxins. -Hy 
Baidyanath (Jhosh and H. C. (Juha. 


(S) Observations on the Relation between 
l*rej'nancy, Sex hornn>m‘S and the V'ita- 
min C (Vintent of the Ti.s.sues of Ouinea' 
pijfs. Hy Haiilyanath (Jhosh. 

(9) Experiments on the Synthesis of (■ytisine. 
Part I. Synthesis of It rf) I )icarbethoxy- 
pyrone-G-acetate and the (Virrespond- 
in«: Pyridones. Hy S. K. Mitra. 

(1(1) Strainle.ss Monocyclic Ring’s. Part 11. 
Synthesis of Il-Methyl-c/yc/o-hexane-l- 
carboxy-1 acteic Aci<l and Separation 
of its Isomers.- Hy Muhauinmd 
Qudrat i Khuda, Ashulosh Mukberji 
and Phanibhushan P>an<*rji (in part). 

Mining, Geological and Metallurgical Institute 
of India 

[Dhanhud, I7tfi October, /tV./.V). 

(1) Notes on methods of detection and deal- 

ing with ‘ heatin»»s ’ and fires in coal 
mines, lly E. 15. Park. 

(2) Urals Excursion with notes on the XVI 1th 

International (Jeolugical Congress, 
Moscow, July- August, 1937.— Hy E. 
Spencer. 

(3) Mineral development in Soviet Russia. 

Hy C. S. Fox. 

Research Work in India 

Institute of S( i( nee, HoniOuif ( 

The work of thi* organic laboratory of the Ruyul 
Institute of Science, Homliay comprises two main 
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UNIVERSITY AND ACADEMY NEWS 

(iivisioiis ; oiu* n ciiruful cxiimiii.'il'nui tlir 

iiK^thods av.'iilahh* tor llo* synllirsis oi ('oiiiiitirins ; 
the other relates to a study id’ the ('lieiideal aelivity 
of katio-eiioid systems sueli as elialkoiies willi 
partieular reference ti) the syulliesis of natural 
products related to elialkoiies. 

doHmurins. The eondeiisation of methyl 
j8-resoreylate and |)olyhydroxy phenolic ketones with 
ethyl aeetoaeetate in tin* iiresenee (d’ a new rea^a*nl 
viz., aluminium ehhiride has n'ailily allorded 
4-inethyl r)-hydroxy-eoumarin derivatives of syntlie 
tieal importance which are otherwise ditYicultly 
accessible; the other known condensing* agents 
givinj^ 4-methyl-7-hydroxy coumarin derivatives. 
Aluiiiiniilm chh»ride has also been found to be a very 
efficient condensing; agent in the ease of simple 
phenols, particularly monohydric phenols. 

In connection with the above work, a systematic 
study of the condensation of polyliydroxy phenyl- 
carboxylic esters and polyhydroxyplieiiyl-kctoiies 
with j3-ketonic esters in the presence of sulphuric 
acid is under progress, and has resulted in the 
synthesis of a number of coumarin carboxylii* 
esters ami acetyl-eoumarins. 

In another investigation methyl j8-resontylate 
has been forniylated by the modified (lattermann 
reaction developed in these laboratories, the formyl 
group entering the usually inaccessible y-position 
giving nudhyl ;4-dihydroxy Il-formyl-ben/.oate, 
which has provided a suitable intermediate for a 
convenient synthesis of y-resorcylahhdiyde and of 
the hitherto unknown 5 hydroxy coumarin. Tin* 
application of the moditied (lattermann reaction to 
polyhydroxy phenolic ketones has .similarly led to 
formylation in the y position, with the production of 
hydroxy-1 forniyl-phenyl-ket ones, a hitherto un- 
known class of compounds, the synthesis of which has 
opened up various possibilities for the .synthe.sis of 
heterocyclic oxygen-ring compounds like coumarino- 
chomones, furochromones. etc., which arc being 
explored. Methyl 2 :4-dihdroxy-.‘l-formyl iMiizoate 
and the various hydroxy-formyl-iihenyl-ketones 
obtained as aliove have lieen eonvm'ted through the 
Knoevenagel reaction into interesting eoumariu 
derivatives. 


The f»)rniation of b-hydroxy coumarins in the 
condensation of /i-ketonic esters Avith phenolic 
ketone.s, etc., and the y substitution in the (latter- 
mann reaction on phenolic esters and ketones, havt* 
both been satisfactorily explaineil on the basis of the 
stabilisation of one of the Kekule forms of the 
benzene nucleus resulting from the formation of a 
chelate ring. 

Fhivoms and dhalkonvs — Ko.staneeki’s method 
for tlie synthesis of llavones involving the action of 
alcoholic alkali on O-acetoxychalkone dibromies 
broke down when applied to the ])roduction of 
natural bydroxy-llavones, benzylideneconmaranones 
being obtained in place of the expected llaVoiies. 
Attempts made in the interval to explain the dual 
nature of the reaction have not been 
siu-ce.ssful. Careful examination of the reacti- 
vity of number of elialkoiies in this laboratory have 
shown that the presence of a /*-alkoxygroui) in the 
styryl nucleus of the chalkone leads to the interme- 
<liat<* formation of an ethoxy-ctmipoiiml by the action 
of alcohol on the chalkone dibromide and that this 
ethoxy-compound forms a benzylidenecoumaranone 
with alkali. P>y using acetone ami alkali in place 
of alcohol and alkali, the tlavone can be obtaimsi 
without formation of a benzylidenecoumaranone. 
The tlavone can also be synthesised from the 
hydroxy(*halkone dibromide, by heating above the 
melting-point, or by using alcoholic potassium 
cyanide. Chalkones of the pholoroglucinol series 
which give rise readily to benzylidenecoumaranones 
also give llavones with pota.ssium cyanide and 
ahvdiol, or on being heateil above the melting-point. 
Ha.sed on this work modificsl methods, have been 
tlevi.sed for the syntliesis of ehrysin, apigenin and 
luteolin, and the synthesis of lotollavin which is 
thought to be 5 :7 :2’ :4*-tetrahydroxy tlavone is now 
in hand. 

The synthesis of polyhydroxychalkones from 
their aldehydic and acetophenone components has 
been effected in a number of cases, ami the corres 
ponding naturally occurring hydroxy Hava nones ami 
hydroxychalkones have been synthe.si.sed in relatively 
simple ways. It has also been shown that benzy- 
lidenecoumaranones give a number of the reactions 
of chalkones and this will lead to the synthesis of a 
variety of new ring s;>’.steins. 
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Letters to the Editor 


[Thf' Julitor is nut itsponsibh fur ,ln i it as fjintssrtl in thf I.(tt<rs.\ 


On the Action of Minute Dosee of Dnif^ 

It is wt*ll known in m»‘«lirine that extrpmply small 
amounts of different aiihataneea are capable of prnducinj* 
profound therapeutic or pathogenetic action on human 
system. Drugs and antigens in minute <piantities are often 
used with great success in modern medical practice. 
Adrenaline in doses (jf 0.002 to O.fXXll c.c. is sometimes able 
til afford relief in acute paroxysms of asthma or to bring 
sihout a rise in bb»od pressure in cases of severe surgical 
shocks. Tubercle vaccine containing powdered tubercle culture 
to the extent of 0,0000001 to 0.000000001 grain is found to be a 
useful means of checking the progress and possibly of curing 
tuben'ulosis in human beings. Actions of substances like sal 
lolat.ile in curing fainting tits when inhaled, and of poisons 
like hydro(‘yaiiic. acid in causing death are further cxamfdes 
Ilf definite effects brought about by exceedingly small 
(]uaiititie!i of substances. 

These positive evidences make one feel inclined to 
investigate nuire fully the effect of minute quantities of 
drugs on the system, and to ascertain, if possible, the smallest 
quantities of different drugs necessary to bring about a 
clear pathogenetic or therapeutic action. t'Inims have been 
[lilt forward in certain quarters, firstly, that drugs luH-ome 
more potent in their action as smaller quantities of them are 
used, and secondly, that even in infinitesimal doses (for 
example, in 1,000 to 1,000,000 dilutions) drugs are capable, 
when jiroperly chosen, of relieving suffering and curing disease, 
there being apparently no minimum therapeutic limit 
cHtiiblished. This latter problem apparently involves an issue 
of great interest. 

According to our physical concept, the number of atoms 
•''uitained in one gram of silver 


6.06X10” 

107.88 “ 


vherc 6.0f)X10*'' is Avogadro’s number. 


In the first dilution, obtained by triturating 0.01 gram 
• f silver with 99 times its weight of sugar of milk, the 
umber of atoms of silver 


la the sccoiiij ililutioa, the auailicr of atoms 
6.06X10^* 

107.88X10* 

la the lentil dilutioii, tlic number is dimiaislicil to 

6.06X1 0»* 
l07.88X10--«’ 

If the eleventh dilation is now made by mixing one part 
of tenth dilution with ninety nine parts of alcohol, the ehanees 
arc about even that there will not be a single atom of silver 
in the whole bottle. In the next dilution the chances of there 
being even a single atom of silver is n‘<1uced to about 1 in 
200. Thn.s, one is justified in concluding that for all practical 
piirposi'S then* is not a single atom of silver present in twelfth 
and higher centisimal dilutions. M’he same is true of any othcj- 
substance considered. Yet, claims of marvellous cures ot 
diseases with 30lh.. 200lh.. I.OOOth.. and l.OOO.OOOtli., dilutions 
are frequently reported. It may be noted that, the dose of 
tubercle culture in tubercular vaccine may be compared to 
the 4tlv, centisimal dilution of the homeopaths. Although a 
considerable portion of the evidence of cures cited are un^ 
satisfactory and uncertain, the question at any rate is eiTtainly 
worth* investigating in a systematic, scienlific manner. 


('alcutta 
257 38 


H. N. Mitra 


Note on I>r B. N. MJtra’s pa|Hir.* 

Tn his communication ‘‘ On the Action of Minute Doses 
uf Diugs," Dr Mitra has made certain very interesting 
observations and ha’s drawn pointed attention to a subjeet 
of basic iniporttince not only t<» jdiarinaeology and 
chemotherapy but also to general physiedogy and eu’/.yme 
cheini.stry. There is Miardly any doubt that more attempt 
should be made to understand the coiiqilex phenomena under 
lying the physical and eheiiiieal ba.sis of pharmneologii al action. 
Unless we know more of the kinetics of drug aeti*>n. the 
process of penetration of drugs into the cell, the rate of 


6.06X10“ 
j07 .88X10* 


j , *Hv the courtesy of the editor I was shown the note by 
! ‘Dr li. N. Mitra. D.Sc.. Ph.D. 
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fixation of (lrtj;;s by tin* ((‘lls and tin* i'oiiccnti':ttioti-:i<‘tioii 
I'flation it will not bn |ioMHibli.* in attotiijit any satinfui'tory 
nx|diiimtion of llin [iroblctiis laisnd in tin* notn of Dr Mitra. 

Willi the dnvnlo|irtM*Mt of i»liysi«*al clinniiHtry ami the 
newer eoin‘(‘|dioiis about the Htriietiirn and or^ani/.atiuii of 
the ei‘ll Hiirfa<'e, there is evidenee of iiien*aMiMj( intereat 
being fiMiissed on the problem of the nature and (|uantitative 


11 Hy.stein that provides formal proof of the laws that i, • 
euuneiutes but the ]>harniacologist dealing with living eel.- 
eaiiiiot simplify his livintj material as he wishes. Life is onl. 
maintained over eertain narrow ranges of eheinieal a.i , 
physieal eonditions and any attempt at changing the variabh , 
to suit experimental conditions may result in death. Ther*‘ 
fore the pharmaeulogist must remain content with intelligen; 
gues.ses. Hvim in the most favourable cases where quautitatix. 
relations have been established for the action of drugs i.n 
cells, there probably remain ilu/.ens i»f unknown variables, aii.l 


TABLE 

Minimum duats of hormonis and vitamins that itroducc responses in intact animals 


Drug. 

Animal. 

Effect measured. 

Dose given 
(yper Kg.). 

Author. 

Acetyl cludiiie IK’L , 

. (’at . 

. Dull in B.D 

0.000,002 

Hunt (I9I»). 

Adrenaline IK'L 

. (’at . 

. Vaso (lilatnthui of deiie.'vafel 
limb 

0.a)0.(X)5 

Dale and Richards 
(1918). 


(’at . 

. Inhibition of intestine . 

0.000.7 

Liin and ('hen (1925) 


(’at . 

. Rise in R.l* 

0.07 

Wilkie (1928). 


l><»g . 

. Rise in B.l* 

0.01 

Mollnelli (1926). 


Rat . 

. Inhibition of uterus . 

0.5 

Knau.s and ('lark (1925). 


Man . 

, Rise in pulse rate, etc. . 

0.025 

( per min.) 

(Nni and Biichvvuld 
(IDO). 

Active principle of 
lobe of pituitary 
purified^ 

posterior (’at 
(partly 

, Rise in B.P. 

0.05 

Abel (1930). 

Oestrin, crystalline . 

. Rat . 

. Proiliictioa of oestru-i 

15 

1) ’Amour and (histavscii 
(1930). 

lii.Miilin, crystalline 

, Rabbit 

, Pall of blood -sugar . 

10 

Abel (1926). 

Thyroxin 

Mouse 

. Rise in metaladistii . 

200 

per diem. 

(juddiim and lletheriugtr 

(1912). 

Vitamin A . 

. Rat . 

. KdVect oil growth 

3 per 
diem. 0.02 

Moore (1930). 

Vitamin D . 

. Rat . 

. Effect on bones 

0.02 

I'oward (1928). 


per diem. 


''•'aluntion of dru^ lodioii on tuological ti.ssiies. The most 
ixuprtant dit1i<‘ulty that stands in the way of a scientific and 
systjpiatic enquiry however is the extreme complexity of all 
aysttV’S that contain ^jying organisms and cells. Though we 
often HpfJ.y the law;^',,^ chemistry in explaining the 

phenomena o^ <j'rug action it be forgotten that 

the simplest living eell constituti** system far more eoroplex 
than that usually invcHtigated physiiuil eheuiist. 

(Quantitative pharmacology, althon^^* 

physical chemist ry, eunuut really the methods of the 

physical chemist. The physical simplify his 

conditions and reduce the number variables until he obtains 


there is usniilly a considerable range of possible alternativr* 
explanations. 

Because of these difficult i(‘s inherent in the complex 
living systems, claims have often been advanced which eanm<t 
have any scientific basis, when judged from the known law^ 
of physieal chemistry. If it were possible to bring biologi<*:ii 
methods to the same degree of exactitude as obtainable 
physics and ehemiatry, ninny of these claims of honieopiilli 
of producing biological and clinical effects in the lOO.OOOti' 
dilution would long have been exploded. Bwmuse there s 
positive evidence that a very small dose of adrenaline < 
tubercle vaccine can produce significant and measurab'- 
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•'iVi'ts, it biTH i\rl\ oasy for tlir lioinropalh to 

by aiialo;^y tin* limit of liiliilioii to any i‘.\tiMt. 
jitiwover, lot IIS sot* wlii'flicr by ii'loptiii^ tbo kno\' n laws of 
[ hysii’Hl <*heinistry, we i-an olTor a salisfa<‘tory oxplan.itioii of 

• (wv a biologif'il rosptmso coiiM b«’ |MoiluriMl b\ siiili 
cfiinll ilosaa of (lings as is roport(*(l in casos of ailrcnalin.' 
'.ml arvlylcliolim’. Clark' has given a vi‘ry interostiag tabh’ 

. (tnfnining the iriiniimiin concentrations of certain powerful 
•iMigs ('.ft., ac«'tylcli()liiie, ailrenaline, pitiiitrine, oestrin. iiiMilia. 

• Iiwoxin. vitamin A and vitamin D. that havt' been pno«‘d with 

[sir certainty to produce an effect in intact animals. 
The smallest values are those, given by Ib'id Ilunl for 
m-ctylcholine (O.OOO.flOi y per kilo) and by Dale ami Itidiards 
for adrenaline ( O.fMXl.tX)') y |ier kilo). As far as the writ»‘r 
is aware, these two vabn>s repri'sent the smallest fpiantities of 
drug that ha’*e been proved with cerlainty to produce an 

m-fioii on living tissues. In the case of smell, e\t raordinarv 
lignres for dibit imi have been re|>orted and Newton Harvey’ 
stated that fluorescence could be detected at a concentration 
of I part in 10'" dilution. These figures however have not 

been sufllcitnilly well authenticated. Anyway, it will serve our 

purpose if we take the case of tlies*' two extreme figures of 
adrenaline and a<'etylcholine and calculate the proltable 

concentration that they will reach at the cell surfaces. The 
(|(»ses of acetylcholine and .•idrenaliiie refeired to above, wmi* 
given intravenously and produced an iinnvediate and transient 
action. These figures should therefore be calciilati'd a.s the 
probable concent ration produced in the blood stream, rather 
iliMii as the dose per kilo. If it be assumed that the drug 
is mixed with half the volume of the blood, then the ininiinuin 
effective concentration in these two cases is of the order of 
1 in 10”. This dilution of one part in 10” contains, liowever, 
aliout Kf molecules per c.c. and the actual dose administered, 
namely about 10 ■’ y, contains about 10'" iiiob’cnlcs. Parker' 
estimated the number of cells in the body of a man weighing 
70 kilo, as 26X10'*. This corresponds to an average si/c of 
cell of 2700 cu. y or about 3X10” cells per kilo. If 
the imileculiir weight of adrenaline or acetylcholine be taken 
ns approximately 2tX) (183.1 & 163 respectively), then lO-'* y 
would provide 3X10'* molecules. Hence, a dose of 0.0(X),(X)5 y 
per kilo would supply suflicient ituuiber of molecules to form 
:i nionomolecular layer on all the cells of tlie body. Tlie fad 
Oiat a dose of this magnitude produces a pharmacological 
rcsjionse does not therefore involve any special ]»liysico (diemical 
iidliculty. (Comparable figures have been obtained in certain 
'■.’ISIS with nonliving svsfcins^ I'^or example. Hreilig and V. 
I’criicclp (1899) found that platinum solution in a ecnicentiatioii 

3X10*' gm. platinum jmt e.e. caused a inca.su /able 
''‘•composition of liydrogen peroxide, and i’aal and .Vinbcrgcr' 
b'lnd tin* snine with usmiuin solution nt a eoncmitraiioii of 
' 10 "• gm. per e.e. 

It must lie pointed out however that calculations of this 
' - ’nre can only provide very rough approximation.s, because. 
" 'In* one hainl, the active principles are ]»robably selectively 
•■■il by the tissues on which they act, and, on the other, they 
' ftiirly rapidly broken down by or excreted from the l/ody. 
'■'ertheleas, the considerations outlined above regarding the 


smallest qnantitie.-i of ar.’etylcholine or adrenaline producing an 
effect on body tissues show that even in thesi* concent rations, 
the number of r/ndcculcs available would la* enough to provide 
a moiioinolceular layer on the cell snrface.s ami that there is 
no nii'essily to as.-nme .•special l:iw>. of pliMdcal clirinistry 
to expl.'iiii such (dtserv at ions, 'riicse dilutions 1)owevt*r bear 
no relation to the lionieo[)at iiic dilnliot<s. Ilalini'mann 
claimed that drugs at the 3ntli potency produced ndiable 
effects. His observations were limited entirely to clinical 
maiciials wliieh are genecallv ''O variable that no dcfiinlc 
eoiidnsion eaii be diawTi. It lias been rept'afedlv .•^liown that 
an estiiiiat/' of cni'c bas(‘d on sympfomaf(*log.v al-me is ncv(*r 
trustworthy. 'I'o dr.avv the eomdusion that a particular drug 
has cnrcil dvs('ntciy by observing an impr(»\ (‘inent in 
diarrhoea. for I'xample, is n;ttni:illy li:iyaribMis. lit 
eoniparat iv cly rccenl times, Koiiig' li.as aiiiliiccil .'•onn' evidence 
to imlieate that a ilriig may still retain its cffi'ctivi’iicss in 
2'>th 30th dilution, but his mctliods and coiic|nsioiis ;ir(* not 
above is‘proacli to eritieal workers. A lioiiieopalhic potenc.v 
means a dilution one hnmiri' I f<dd. and hcnei* the 30Hi 
potency eotiesponds to a concent r.'il i(*ii of I part in 10". 'I'his 
works out nf about one molecide in :i sphere with :i circiimfer 
cnce (Mpial to tin* orbit of Venus. • Sindi results may be 
either bcli(‘\4*il or dnd*clicved. but tln‘ir acceptance involv<‘s 
discarding the fnndamenl!il laws of chemistry ami physics. 

All India Imlitnt** of Hvgicnc 
and Public Health, 

(’alciilla. P*; .Mukcrji. 

2-9 38. 

'('laik. Moth of .trfioii of Pinos on (■» P.s I'itlwiird .Vrindd 
Co., Potidori, 1013. 

• Harvey, Sro nn . 57, W.. 1023. 

'Parker,. liunion lliolooif \ fltffori, M. V. 

('owdry, Lewis & Co., London, 1030, 

' Lrcdig & V. Pciricck, J I'hjisih. ( fum. i/, 2W. 180*). 

’ P;ud ft .Nmbcrger, -Per, Jh nts. ( Inin. (!is., */f). 2201. 1007. 
'• Kniiig,— J. (i<s. I III, !/(./.. Sfi, 381, 1027. 


On Hie Ainoiiiit of Iodine. |)re5)(‘nt in FomlNtiilfs 

Iodine that is re<|nired for onr physiological well being 
is generally obtained by the body from the dilTcrenl foods, 
drinking water anil common salt consnineil. Put tin* ipiantitii's 
of iodine presi'iit in most of tln'se materials are practically 
insignificant; and this factor often gives rise to innch ditliciilty 
ill its a.ssaying from any of the fo(idstnlfs. b’cceuf researcln's' 
li;ive definitely established tliat iodine is indispensable for tin* 
prevention ami cure of endemic sts well as cxopthalmic goitn*. 
Further the clement being n coi.stitiient of thyroxine— the 
acfiv(* part of f hyrcglobnliii imdi'ciile pres»*Tit in thyioid gland, 
is al.so essential for proper growth and jdiysiidogiral aelivity 
(/f the body,-' .Xccordiiigly. it seems to be of considerable 
importance to know the ainoniit of iodine that is present in 
dilTerent fooilstulfs usually consumed by the people (tf any 
locality. With this idea and f(»r the faet that .sea foodf* -an* 
generally ri'di in iodine, certain fishes, aijuatic plmM#. iikH'lf 
dilTerent types of common stilt avtiilable in the ;^tl^l^|t. 
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)inv»‘ Ih'i'ii .'in.'ilyMod, 'Du* fnr!ii»*r two wrn* doromposoil l»y 
politssiiiiM dir)it'i>iti;il«' sulpliiirii* siriil ]iii\hir«‘ in p?TS»‘ni‘i' «>f ;i 
frnrp of I’fric snlplintr. Tin' iodntn ffirinctl was i‘«>Tivi‘il<‘d 
t<) iodinn l>y iiirans <if ]diosplinroiis ;n*id (purified) and llu' 
rpsiilfin); inixfiire was distilled fnun an all );lass sef made 
and Hffed on llie prineiple id' Stevens.' 'I'lie lilierati'd ioiline 
was aj;ain alisorhed in nnrnial eaiistir potash sidufion in a 
reeeiver made aeeordiiijix to 'Prevorrow and Fashena/ The 
distillate was <'oneent rated and the aniount of iodine present 
was tinally aseertained after the rustomary hromine oxiilation 
proeesM by titratinj; ajjainst 0.001 N. Thio. witli proper pre- 
eaiition. For its presenee in niinute rpiantities blanks are 
often beiii); eondiicted to test the purity of the reajjents used, 
or. tokniiw whether there is any outside eotdamiiiation. The salts 
were bein)^ estimated by the aleoholie e\tra<*tion method <»f 
(Mienj; and Warij^j’ with due preeaution as sujj^^ested bv llaiveY." 
The follow injr table ^ives the amount of iodine jwesent in 
pertain foodstulTs that are Ijein;; assayed. The data on the 
salts are on dry basis. 

TAHLK. 



loiline 

Name of (he substaiwe. 

( parts per billion ). 

f*anphal (Trapa bispinosa) 

506 

Ifingche i Fiihydra Fliictuans) . 

407 

Kalmi Shak (Ipomoea rept.Miis) . 

1320 

Shahiok stem (Nymphaea alba) . 

176 

Palal ( Triclio.saiilhes dioecia) 

PX) 

I3«*guu (Solanum melongena) 

610 

Puia Shak i Ma'^sela cardifoliti) . 

133 

Hilsa fish (Clupea llisa) 

784 

Katla fish 

1484 

Chingrei* fish { i’rawn variety) 

P.>00 

Puhee fish ( f.abeo Kohita ) . 

3I(K) 

Cow's milk in) . 

263 • 

.. (h) .... 

313 

Salt (country made) 

832 

„ ( kurkach ) ... . 

800 

„ (foreign) .... 

430 

., (saiudhab, rock salt) . 

34() 


We, in eoiielusion, wish to reeord our sincere thanks t.' 

f*. Mohanti of the Heieni’c (.’olle^e, ('aleiitta Universit\ 
ff»r a supply of a sample of eerie ^»all. 

Henj^al Immunity b’eseareh Laboratory, 

llarnamire, (‘aleiitta. \\ P. Haso 

9 9 ^0- TI. (fOswaml 

‘ Fraser ami Fameron, f'n/oe/. .l/nf. .Issor, 

1029; Orr. Mai, Htx, ('onunt A'/ /»., Xo. I*)*!, 1931. 

‘•Simpson. (,htnrt, ,/. AV/»t. /;/«(., 14, 161. 1924; llamiueiu 
Innr. ,/. rhitsiol., 82. 230. 1927; I . Hiol. ('hnu. 72, 505, 192> 
•'Stevens. ,/. l,ah, Clhi, Mn/., 22. 1074, 1927. 

' Trevor row, and Fashemi, 7. I'ittI, f 10, 29, 1933. 

•'(’hen^r \Van}.»', ./. (’hin, ('hnn. Soc„ 3. 238. 1933. 

"Harvey, Mnl. L't s. ('nmiril lit p. Xo. 201, 1933. 

A Note on (jrid Samplinj; 

In tiehl surveys, the samplin;^' units or ^rids usually 
definite spatial connexions. In a fuirely random field sm h 
connexions are ab.stuit, and the sampling; variance (ijraniirijj 
boundary conditions) conforms to the binomial disl lilml inir 
In other eases, analysis of data collected in the course of 
certain recent crop surveys (tifiain i)^:norinj^ boundary condi 
tions) .shows a tnore ;,o‘ner,Mli/.ed type of distribulion, in wlm li 
the vurtjince is inversely proportional to a constant powi*r of 
the size of the, ssimjilin)? unit. This result enables the licM 
characteristics luunjx defined with the help of two paramelci 

'I’he efTicieney of a .s;imjdinji pro);r;imme ilepends on two 
factors, namely, the inaunitude of the stirnplinf; error and ilic 
total eo.st or time neei'ssary for tli<‘ sampling? work. Tin- 
lesult jjiven in the ])revious p!irat;raph detertiiines the sampliiij.; 
error. The second factor can be studied by const ructiii;', 
suitable cost functions which ilepend on the si/e of the 
sai:iplin)( tinits as well a on their density. The etliciency of 
sani|din)r van then be suitsibly defined in terms of the vari.'o 'e 
function and the cost fund ion. M;i\imi/,in;>' this ex]iiesslon n 
the usual way, it is tinally po.ssible to determine tin* mo'i 
eflicient .sainpliu;; proirr.amme for ;i );iven expenditurf f' i 
dilTerent types of field. 

Statistical I .laboratory, P. (\ Mahalanobis. 

Prcsiilency t'ollejjje, (’alcutta. 

17 9.38. 


As the amount of iodine (iodide) present in any ordinary 
salt would eon.siderably depend on the nature of its atora.tce. 
it wimld be proper to amilyse any sam|de of (his from a definite 
source. For this various sample.^ of .sea salt are bein^ collected 
from the difTerent agents throu^rh the kind permission of 
(V)llector of Customs, Calcutta, and the rock salt has been kind 
ly supplied by the .\dministrative Officer, Salt Kanj'e Divi.sioii. 
(Vutral hixeise and Salt, Northern India, Khewra. Ib'jyardiniT 
others it would be of iiuK'h interest to know the <lifTerenee in 
the iodine content of the foodstiifTs from rejjion.s situated near 
and far nway from seas. Tho work in all thfse dirwtions is 
in progress. 


Catalytic Reduction of Cart>nn Mono.xldc 

Carbon mono.xldc reilmu'd by liyflrof;cn at almospln-' 
pressure in presence of nickel cataly.st is known to yield o"') 
saturated hydro carbons. .\ii attempt to prepare iinsaturat' I 
hydrocarbon has been successful by use of nicl;el cnii; - ' 
catalyst. Thus with a promoted nickel copper catal\ ’ 
reduced at 275“C, a gas mixture of the following conip<»sifi i 
has been obtained on carrying out the reaction at 248“C. C' ’ . 
0.3Vf ; unsalurated hyilro carlMUi, 'b.l'/t I'arbon mom'\' ' 
23.3''/^; Hydrogen 71.0'/r; Methane 1.7%. 


soo 
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LETTERS TO THE EDITOR fuuml fm-lnsnl un<l«*r tin* i>i*n{intli v, (Tin* .NiM-riinni 

wa.s (*ol(>rlri| rrniii IIm' Kri li:iiii|inr«' \iii'ri‘\, 

'riu* of iitissittirsitril liv<lni<‘;irli(iii ilorrt’fiM's with :iii Miirshi<lnl»Hfl ). ( h'ijf. 2 « & ft). 

iniTonsp of tho n*ac'tin?i t‘Tn|M'rHfun‘. It is to Im* iioIim) 

howpvor that ro|»|n*r calalysl mIoik* is ?M»t known to ratalyso ( J) 2 stainnns with short tilHinonfs fhr 

llio rodin’tion of «*arbon inonoxiiU' at alinos|>horii‘ pri'ssnri*. f 

I’ln'inh'Ml Lalx.iatoiy, K. M. Chakraxait v. rontains ^ flowtMS (with 2 

I>a<M‘a I’niviTsity. 

23 W 3ft 

starnons and jdst illodo), ( ) tlowns (with oxaiw and 1 


tlowris (With o\aiN and 1 


Oil the Heniiuphrodite Fluwers of MOItf'S Linn omlo) and tlowns (with 2 sl'ainni.*' and ov.nv with I 

In •■oiiise of .srindion work on tin* iiinlln*Mv wo i-anic ^ 

across rrrtain “ forms <,f Mnrus Imlirn l/.nn whn-h normally ^ T''-’ 

appoar to prodm-o hormaphrodite flowors. In th<* family hfjsliahi ). I !• i«. i). 

Moracoac dowers are usuallv unisexual eillmr monoeeioiis or /i. i i i 

dioenous. Oecasional oeeurrenei* of such hennaphtodite 
tlowi'is has been noted by Kiehler* and H. Walter' in \l , nlhn 

and .1/. iiifiro. In \iew ol the fact that (his phenomenon has dowers are foumi to be assonated w ilh nnd 'owers 

liiU been notieed ill India U|I to now, we report (he folluwin;* 

observations, made diiriii”' (he ••ourse ol oiir .'■•Indies, whi«'li bnt only lliie** su«'h (lowei ; ueri* t'lniml after examination of 
^how how proore-sive rediiet ion in the number ef stamens has several intloreseemes, One perCe.-l stamen was pre.seiil ami 
led to the prodiieti if unisexual tlowers in the iloraeeae. the another of the olln*i pinbab!> hml fallen down, only tin* 


C (5 


• 3 I xio 


F.3Za x>0 P.3yx.o \A W 

NatuvtU. ^«i.5r.»io Fiqb *>o 


l''.i phi 11(1 f iun : a~.. I'eriaiilh segment like tha 


f' that of ^ flou-er. b-.I'.-rianth .seMnienI like tha: oi 


()-v_ovaiy. S- stamen. 


(l^i;iuir.s (ur (irntiiijfd aramlinii to tin ndiirtion in tin nnndn r of stnnn ns in fin ftoin rs.) 

(1) 4 s(ani..|i« with l.iMK lilaiii.'iils hi tin. il.iwere 

Vi iiMxvrh. dowers howeyer eontain 4 stamens ami pistillo.les and are 

lound at (In* base ot the inibireseenees. ('The specimen was 
‘'^'iieh dowers are found nssoeialed with dowers in tin* ‘’'>H<'''ted from tin* Miij^anj t’ential Nuiserv. Ilaisludii) 

V (Kij?. 4). 

'•■"lie intlon*s«'enee, ('I’lie speeiinen was eollee(e«| from the 

•'^<‘ii<'ullural Kes(*areh Station, Njirayanpore (Vdony, Diini Jluiii, * stamen in the tioweis. 'I’lie.se 

24 I’arganns). (Fijr. |). ‘ ^ f ]- 

(2) 4 stamens in the dowers. Jlere the i tlowers are fouml nssoeialed wit the Moweis in the sam 

•h'lcseenees eonf..:.. 4 i m i '«th»reseenee. (The .speeinnn was colle. ted from the Ho^^rn 

"tiMs only Q Cr.>„, Xi„-.,..,y. lt„K,a). ( I'i- , 


' a 
(?* 


''I'l'‘ •«»anee tin* (lowers appear to be female but on dissection 
<•nreful examination 4 stamens with short lilaments are 


(6) I stamen in the (j dowers. These dowers ai 
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Variation of fhe Aniplififratiun Factor of Thermionic 
ValvpH in a Magnetic Meld 


foiin)] ;is.so«’in f<vl uifh llio flnu<*rs in tin* iii- 

fl»)rcsrriii’»'. It) tliis pliint tlu' iiinK* iiiMi>t)*si'«*ni‘«' j-iintaiiis only 
n\rvs will] A .'iimI pisl i’ 

WHS from Ihc I ui\ ct tiiticti t Scriciiihiral Khmti, 

VisJiiiii(i«ir, HaiiKinM), ( ri^(. (i). 

'IMh^ (UH* ]»i)iiit l<» 1 m' in tliis fnnniMM imi is tho 

clianiclor of llm |>fii;mlh soj^iimmiIs in tin' fl)»wi*rs. In 

most I'Hst's, |M*ri;intli st';;nn'n1s snlttoinliti}^ tin* stamens are like 

tliose of tlie tlowjTS Imt in fast' tif N«). 2 h N"<». 3 


'Pile efTeel of the magnet ie fielW on the eleelroiis in u 
therniioni)' vahe has Itemi ntili/isl l>y varions invest i^a tors V 
for the j>ro<lneti«)n of oseillations ami reetifieation. btit so far 
iiotliini; has bet'ii sai<l about the amplifying propertii's of a 
rnajfiielie tiehl valve. 'I’he im-reasin;; nse «»f thest' valves htis 
letl tt» the iir^eriey of timlinjj out the t*(Te<'t of the rnajflietie 
ti«'hi on tin' anipliticat ion faetor. Iti the prest'iit I'ommnni 
eat ion a tln'i niionie valve lias lieen subji-eteil to a honioj^ene 
ons nm^nelie tiohl ami tin* per foniianiM' tif tin* valve 1ms b)'i*n 
stmiietl. 

A Hebnholt/ t.vpe of solenoid v\as tised f«ir the pro«bn*tion 
of the hoino};eneous field, 1’lie eharaeterist ie eurvt's of the 
valves were ilrawn at ililferent ma^^netie fields ami fmm 
thest' I'urves the amplifieat ion fa)*lors wer»* eompntt'd. 'I’he varia 
tion of tin* amplifieation factor with the nm^in'tie fii'ld was 
also studieil by means of the mollified Miller's bridj;)' used 
previously by the .‘int hor*. 


perianth S)'v;nn'nts ai)* lik)* thos)* of the fi'iiiale flowers. It 
is very likely the flowers ai)* not matui)' and the sej;nn nls 
hax«' not d)'v«*h»p)'d propj'rly. I’rohably it is for this reai ni 
that tin* stamens ha\«* not eome out of the pf^riunth se^nieins. 

I wish hen* to e\|iress m\ indelit)‘«lin‘ss to .Mr S. <\ 
Milter, hiri'etor of I mliiM| lies. Mr ( t'. (Ihosli, Deputy 
Director of S)*i icnltnie. Denial and Dr S. I’. A^harkar, Head 
of tin* Dept, of Dolany, t'alentta I’niversity for their 
^nidanc)*, encmira^i'im'iit and criticisms in this in\i*sti};ation. 

Serieiiltnral Kesean'h Station, K. M. Datta. 

Narayanpore ('*ilony, Diim Dnin, 

24 Ihtrj^anas, 

30 8-38. 

' Kichler. A. W. iuhtit/nirnwr, 2 Teil lieip/ij^, 18/8. 

S 55 64. 


It was observ)*d that the form of the \al\i‘ •■ha i actei isl ic 
curve is modifieil by the presiati'e of the ma^neti)* tiehl. 
Weak magnetic fii'lds, with c»*rtain plat*' and ^riil potentials 
on the valve, im'n*ased the amplifi4'at ion fa<-tor, .\fter a 
•‘ertain critical field, for the sibove poti'iit iais, the amplifi<’at ion 
factor •h'creasi'fl <'onl iniioosly with the increas<‘ of tin* 
magnetic field. The ••‘iitical tiehl where tin* amplification 
factor is rna.vimum is dependent on the plate and ^lid 
potentijils. The amplifi<*ation fin*tor of \\ valve incn*!»setl 
from a valm* of alsnit 10 to iis the field wii:> itn'ieased to 
73.2 ;;aijss ami afti'r this ••iitical tiehl it «h‘creas4'd cont ittnon.-dy 
t«» a valtie of I8 for a tiehl of 200.8 ;;anss. 

The author has ^reat pleasiiri* in thaiiKin;; I*r4if, I*. Diitt 
ami Dr S. S. Danerjt'c f«»r the facililij-s tor •airyin;; onl 
the work. 

I’hysics Daboratnry. U. D. .loshi, 

('•dh'i^e •if Si’ien^')', 

Reiiare.s llimln I'nivi'isity, 

7 9 38. 


MValti’r, H. )lfinntnf in 
lielH*nsj;esch. •!. Hlut<'npt1an/.en 
St)ittf;arf. 1033. (!<•!. II). 


/)’< ft I’t na s. 

Kirt'hnt r l.tn ir St hraft r.- 

’ Unll. /V///.V. /)•,» .. lii, 31. 1021. 

.Mitt4 h iiiop.is. Ia< f. 44., ■’ hash, an^l Smith, /*/'oc. InsI, Hail. I'.nfi., 10, 41, |022. 

Moshi, an^l Saxena, Sen N( i. and Cl i n ki., i, W, I0>8. 
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The Indian Historical Congress 


'I’liK second session ol' Ihe Indian llistorieal ('oii- 
“i-ess. whieli was held in the first week of Oetohei 
at Allahahad under the |n‘esideney of l*rof. I). I\*. 
Idiainlarkar, was a j^rc'at sne<‘ess not <»nly on a<‘eoinii 
of the yreat I’iehness of the socnal and inl«*II(M luai 
least it ali‘ord(Ml to the historians asseiidded. Inn 
also owifi”- to c'erfain very ihipcn'lant and r;!i 
iaaeliiJi}i resolutions passed at this session. 'rhc 
piesideiitial address nf Ih-oi’. Ih'iandarkar, hiniseir 
one of Ihe leadini; aillhorilies on liie Hindu epoeh. 
and \^'orlll^ son ol' t he vreal pioiieei' of aneient indiai. 
h'stoi’y, the laie Sii- l{. H. rdiandarkar, \\;'* 
iiiainly (‘oidiiied to a refn1atio!i of the olt cpioled 
< liai'i^e that the aneient llitidns did not c-ai'e loi' tin- 
art of hisIccry-writiiiLi. that t1n‘\ talked only i?t 
iiiyths and h'l^cnds. Apart fr«Mii rcd'errin” to Ihe 
cxistein'e of thi‘ ranioiis (Mn'onicde of Kashmir, tin- 
lia}tiiui'n ntjihi the leaiaied President (pioled pa'^'^aei*; 
frnm many inseri])t io!is to proV(‘ that Ihe writers 
of th(‘S(* hud aec'ess to aiilheiilic' reeords of politiea! 
events of l),ye(,ne days. Much of these reeords. 
a« (MJi'diiM.^' to Dr Pdiandarkar, was destroyed during 
llie sjieeessive historical revolutions, hut a fr;M*tion 
!^lill r(‘mains preserved in the old eollec-tions <»l 
various States and old lihi*aries. 


Recent diseo\erii‘s ha\(‘ shown that Indian 
hist<»ry surpasses both in 'rime and Space that of 
any othei eonnii’y in the world, hut ahoul 150 
years a.uo when, with the foundation of tlie Royal 
A:aali<‘ Socdetx of Pxiiital. file liisloi'y of this 
aiKi'Mit land heiiaii to exeilc* the int<‘resl id' Kuroi>ean 
.scholars sidihsl in this eoniilry. Ihe amount of 
extant IvimwledLie was ixtromrlN meaL'i’e. There 
t\;is uood reioid of Ihr e\rn(s din’in;^ the 
.\i nhammedai! epoch, hiit all I hat were known about 
the Hindu epoi'h wine eei-tain dynasiie lists pri*serv- 
id in ihe Piiranas, and s1ra\ refereiieis seatlercil in 
a hapha/.ard way in the \asl Sanski'il literature. It 
was not at all rb-ar. e\eii 1o thinkini:' minds, that 
the idstory of India estended .several millennia be- 
lore the time of M iihaiiimedan eompu-st. The Risk 
of reeoverinij' ancient history must have 

appeared very loiaiiidable to the early jiioneers; 
with the disc'overy of aiieicmt inseript ions and dis- 
lovery cd’ ancient Sanskrit and Pali literature, 
savants weia* abb- to jict some glimpse of the 
histc»rieal evmits j^oiim- back to the sixth century 
lud'ore Christ. Curiously emm;ih, thoiuih 

happ(*ns lo be Ihe centenary cd* tin* di'ciphermenl of 
Hrahmi inseript icms by dames Prinsep, an event of 


THE INDIAN HISTORICAL CONGRESS 

th(* in tlio prn^irss of imr 

knowledjic of .•mcifiil tlic I’arl was 

not nicnt iotird l*y any of tin* inj'nislicd historians 
assiMuhlcd at Allaliahad. Ancirnt Indian History 
owes a •^(Mxl deal to llio pionrcrin^ works <d* tiu* 
Knropran scholars like Prinsep, Sciiart, Bernonl, 
Maxmiiller. Sylvain Levi ainl others. Il was oidy 
somewhat late that the Indians he^an to inten'st 
themselves in tlie work. The early lahonrs (d‘ Bhan 
Daji. Bha^wanlal Indraji. Kaja Kajimdralal Mitra 
and Mm. Ma?*aprasa<l Sastri should mP he forji-otlen 
at the present limes nor shonid w(‘ fail to pay 
trihiiti’ to the searehiiiii intellect »d' Lokman.ya 
Baimadhar Tilak, who unearthed Trom the Atharva 
\’eda rcrcremM' to Bahyhmiaii mythology, loii^- lx* 
hire the discoveries at Mahenjo-I )a?*o pho'cd material 
eviflence ot’ such coimeclioii at our disposal. 

I*ut even l!’> yeai*s ayo, a well known Ixiok on 
tin* history of ancient India hejran with an a<MMinnl 
of Alexander’s invasion of India. Some Kiiro])ean 
historians wen* under tin* im])ression that Indian 
civilization startl'd only after the Macedonian Breeks 
under Alexander niad<‘ their much-talked-of inroads 
into India. Thanks to the <Iis('ove?*y of Indus 
N'alley (’Ivilization in hy the late \i. I). Banerji, 
it is now possible to date Indian history to as hoary 
an antiipiity as that of K}iy])t or of tin* Near 
Bast. The inscriptions and seals whicli have liecn 
discovered, however, await the ^I'nins of a James 
Prinsep before they can be made to yield their 
secrets. It is also a matter of extreme rcj^rct th;ut 
the work so auspiciously be«»nn by the Indian 
Archaeological l)e])artmeiit had to lx* suspendeil 
uwin^ to idlejicd dearth of funds, thoiit'h the 
extensive survey by the late lanu'uted X. (J. Majnm- 
dar, has revealed a number of sites (piite as ])rondsin" 
as those (d’ Mahenjo-I )aro and flarappa in Sind and 
the Bntijab, and even as far south as (iiijrat. 
Another promisinii’ attack on this i)erio<l of Indian 
history has licen made by Rai I )nr‘'aprasad of 
lienares who by his searching- analysis of sij^ns on 
pU7ieh-marked coins has been able to demonstrate 
that these were minted by the l\lanryan and pre- 
Manryan inijierial ilynasties and by showinj; their 
analogy to many of the symbols used in the Mahenjo- 
Dai’o seals has show? that the Mahenjo-Daro tradi 
tion j)ersisted even aftei' the Aryan coiniuest ; he has 
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thus opened a promisinji way for peiu'tratinj*: into this 
dark period of Indian history (JOO B.(’. — 2600 B.(\) 
echoes of which are i)reserved in the older Sanskrit 
literature. 

A mere “lance at the naiiK's of various sections 
and at the papers which have been rejid at the Histori- 
cal (’onjiress shows the immensity of the task before 
the Indian historian. Within the last 20 years, 
Indian scholars havt* I'iseii to the oi'i asion and madi* 
substantial contributions to almost all the (‘pochs in 
Indian history be“-innin“' with tlu* Buddhist 
times. In this labour, not only iirofesseil historians 
bill also scholars of Sanskrit. Bali and evi'ii Indian 
siientists (chemists, ast I'onomers, and iiu'ilical men) 
have iMillaborated. But nu foi't unatcly there has 
been no synthetic ]U‘esental ion of the “i‘('at panorama 
of Indian history, 'riu* avera^i* r<‘ader will mm h 
wi'Icomc the compilation of such a volume, as he 
has ueitiu'r the tinu' nor tlu' leisure to ^o through 
the b'ariM'd original works and treatises by the 
specialists. We, therebu'e. very heartily welcome 
tin* resolution movi>d jit the (’onferi'iice by tin* 
doyen of south Indian History, Dr Krishnaswamv 
lyenjjrer. that a ('omnntti'i' be a]>])oin1e<l consist in**- 
of a nnmbei* of ancient Indian historians, with 
powers to co opt, to examiiu' the fcitsihifil if of 
preparinji’ a scientific and comprehensive history of 
India with instructions to repoid at the next session 
of the (’on}»:ress. The resolution pi'ovoki'd a j*txxi 
amount of discussion, some emiiu'iit historians 
like Dr Ishwari Bi*asad, objc'ctinj' to the term 
' f i (isihilii If ' and holding that tln'iv could be no 
point in dcbatiii”’ about the feasibility of tin* 
project because this had already been demonstra- 
ted. The I'uiterials were already there ami they 
had only to orjianize a pow'crful bofly of I'xperts to 
carry out the objective. The disdission, however, 
showed a ^reat diverjicnee of opinion and ultimately 
the resolution as originally wordeii was passed. 

Much as we welcome tin* motive underlying’ 
the abovi' resolution, w’e consider that it is not possi- 
ble for a body of experts to c»)mpile a synthetic 
history of India. All that they can do is to prc'sent 
us w'ith a collection of chronicles dealiii” with the 
various epochs in all their aspects. But synthetii 
history can only be tlu* product of a single ori«:inal 
mind like that of \'on Ranke, Mommsen, or a 
Maspero. There is “reat need for such a history 
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inasmuch Jis hisloi'y is a siihjcit, Ihc teaching- of 
which cannot he avoi^lcd; hut as they ai*c at |>r(‘scnl 
reported to the younf»'ei* mind, they tell ns a rather 
very disheartening story alamt the iiast of India. 
In fact, it is nothin**- lint a collcetion of 
stories of murders, assassinations, larire-seale 
famines, foreij*-n invasions and larfie-seali* destruc- 
tions of cities, kin}i‘doms ami civilizations. Some- 
times it .sounds, as N’oltairc* ?*emarke<l, as if \vc \v<‘re 
listening- to a m‘ver-endin«i- story of hiylivvay 
rolihery. P>ut certainly as the lloirhh* Mr 
Scampurnanand, Minister of Kducation for T. I\, 
remarked in ojieiiinj*- the Coniiress. the actual history 
could imt have hecn so hlack, as oiht‘r\vis4‘ the imlian 
Nation would not have survived and most of the 
monuments and ancient literature would liavi* dis 
app('ared without leaving any trai'C. 

This original stam]) on Indian history, as we 
read in colli*«*e and school text hooks, was ^iven by 
the early compih'rs ami it is a misfortune that suhse- 
(juenl authors an* like the pniverhial (lathhtlihu 
following*' the old ‘•move. One rarely comes 
acro.ss any ciatical analysis of I In* ”i*i*at ma.ss- 
mov(‘ments, or the ts'onomic causes lea<lin.i*- to 
the jui'eat political events. A sidiool Imok on Indian 
hi.story, (‘ven while talking' nf the liritish period, 
s<'arcely jiives any idea of the economic rcv<dution 
which U‘d to the disa])])earance of Indian arts ami 
crafts (lurin**- the fifties of the last century, leading: 
to tlie pn‘s<*nt day lai*ye scale i)aup<*ri/.at ion of the 
Imlian mas.ses. Neither <loi‘s it deal in a vei-y 
iiittdliyent way with the current nationalistic and 
imlustrial movements noi- discuss<*s why Imlia has 
not sliare<l in the ‘•«'ne!*al world prosperity. The 
tc'.xt liooks are often crowded witli useless illustra- 
ti(;ns which invoke no feeliims in the Indian miml. 
lOven while dealinj: with the .Muhaimm'dan history 
it is rare to cenm* aci-«)ss any intellii^ent account of 
the fireat cultural conti‘il)|(|ioii of Islam t«» Imlia. 
In fact, the events are* presented in smli a way that 
communal bitterness is not oidy excited hut 
accentuated, whereas the efftirts of the yreal 
Muhammedan rulers at evolving*- a suitable system «if 


frovernment and promoting national life mitcrinj* 
entirely round Indian interest are com])letely 
itrnored. 

We W'ould very much w’<*b*ome a histjiry of 
Imlia written from a new point of view and with a 
proper perspective, which will enable us to follow^ 
in an intelligent way the ])ast historical events ami 
enable us to jirasp clearly the factoi*s w'hi<‘h were 
responsible for the successes and failur(*s of the Kreat 
human and jmlitical movements on this continent. 
History, as Ci’oce said, oujilit to he written oidy by 
philosophers and philoso])hy by historians, as less 
comp<*t(‘nt men ‘i(*nerally lose si^hl of the essential 
ptiints for the detail. They mistaki* the tree for the 
foi*est. Of course (‘ven if such phihi.sophei's can be 
foumi, we <*annot eliminatt* the per.sonal factor. As in 
Kurope, some may interpret history as the Inter- 
pndation of Divine Will, whih* othei*s may see in it 
nothin**- hut a succession of <'hance c‘vents W'hi<di 
nobody can control. Thei'e may he, besides 
^eojirajihical interpretations, (‘conomic inter])reta- 
tions, as well as a racial interpretation. Kurope 
passed throufih such phasi*s of history-wu’itiny; 
which had their yr(‘at repercussions on politics. 
The e<ommii<* interpretation of history started by 
Karl Marx le<l to the ur(*at socialist movem(‘nl.s and 
culminat(*<l in the (‘stahlislmu'ut Jif the j*r(‘at Sovic‘t 
Kepublics. The racial interpretation started by 
(‘«iunt (lohineau and <'airie<l on by Madison (Irant 
aikil lloustim Ohamla‘rlain hsl to tin* .Nazi movement 
in tiermany with its ^zreat inllueiice on contemporary 
history. 

.No Imlian history has yet been written fi*om any 
sm h unitary .stamlp<»ints. .\s a matter <d* fact, the 
art of histiu-y wi-itiiii.; in India is still vi*r,y crmle 
and medieval. Wiiat is waiiteil bn* the future is a 
history which will jiay mor<* attentiim to tin* basic 
tpialities of the •ireat social ami political movement.s, 
tin* causes of their success ami failure; and thus 
enahb* the ixditieal philo.s<»phei- to <*volve a new' 
Philo.sojihy of Life and .\(tion, iiivtdviiifi- so<‘iety, 
politic.s, and ^jirivate life t*» which evei*y younj^ 
Indian, irrespective of his pnivince. caste or relijrion, 
can otter instinctive homajie. 
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Hknki Hkhi.son ill ;in;il\siii«i llic tsMisrs of iau^litor 
I'iuii** h) lilt* coiK'liisioii lliiil «Mii' Iniiulis only \vlii*ii 
:in iniMjlfiit <»r ;iii nhjrrl iiMTH.-ilfs liuiiiiiii rniiitirs. 
A 111:111 stiniililfs :iii(l liiiits liiniscll, mid wt* l;iii«4ii 
tivtM* it, riof w (* :irt* <-imu‘I hiil Iiccmist* nf his 

iiwihilily to ovonM.inr :im olislor Ic. As liuninti 
i)(‘in^'s oiM‘ first interest is in tin* nniii hiiiiseir. 'i’iie 
l<‘ss sophist it iiti'tl we ;ire the more interestetl ;irt“ 
vv<‘ in tin* iii:in, his ;M*tivilies ;iiid :i(diievenH‘iits. 
Inttrost in ;il)str;n‘t truths tmiiies Inter in life ;is we 
j*r<iw older iiiul perhnps wiser. A lieniiuli ptu-t .sjiiiu 
eeiitiiries n<*t» “ .Man is the supreme t'net :ind then- 
is nothing hijilit*!*.” 

Stutlenls eiitirin;.!' eol|ej.'e lile are younu ami 
Uiistiphistiealetl and an intei’est in seieiiee must he 
created in them not only tlirouuli st-ieiititie Taets hut 
also Ihrouyh a viviti tleseripl ion (d‘ tin* lives ol* the 
jrreat scientists, their human greatness and weaKness. 
their I'ailiires and suet'esses. A propm* narration 
of the aj^e ami the surroumliuns they live in ami the 
facilities at their tiisptisal art' no less important ft»r 
an atletjuate aiiprisal til tin* im]»oi'tanet* td‘ their 
eontrihut ions towai'ds the advams'iiieiil <d' huniaii* 
knowleile-e. 

To illustrate tin* point, let us lake the lii.story 
of tin* dt‘\ t'lopiiU'Ut of 1 liermodynamies. Laws uf 
Iheniiodyiiamies are fundamental h-nvs i .< they are 
not tlerive«l frmii stmie other laws, hut art; the 
shortest possible jienei*alized statements of the 
results td’ our aeeumulaletl ohser\at ions and experi- 
( nees. They can he mat lieniatit :dly statetl hut not 
<leri\’ed. and tht'ir valitlity can he proved tmly hy 
experiments. < thservat ions and exp^rieiiet’s have 
heen {ituii^- on sinet* the tlawn of human intellii'eiiee 
and have Ihm'ii at limes reeortled as isolatetl faels. 
The underlying li-utli in all of them tlid not reveal 
itself all in a flash It recpiirt'd master-miml te 
diseovei* tin* pi*in(ip!<>s jiervadiim all <d' them. At 
last the Lirst Law oi Theriiiodyiiamies was clearly 


ami imamhi; 4 iiously tielinetl hy lleluiliollz in IS|7. 
Tilt* Seeoml Law prt'tetU'd tlu* j'’irst, .and the Tliiial 
L.iw was rt'ally tlisi-ovei-ies third in t>rdt‘r ol 
s<‘ipienee. 'riiese l.aws, «l<*alin^ md with an\' parti 
tMilar mali‘rial ohj(‘(ts hut with mailer in ^eu(*ral 
ami hein;* imh'pemleiit td’ tin* I iiiu'-faeto?*, refpiii’ed 
a loiij*- timt* for full clarification of their true ini])li 
cations and lieiiei* diseoveri'rs and expoumlers of the 
laws can claim almost (*<pial ci'edit. ^fhe lollowitiL* 
naiiM's ..aia* the most important in the history (d’ 
t hermodyn.amies. 
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The First Law 

The fact that all frietitui iiroduees heat was 
known for a lon^ linn*; hut the fii'st person to 
pronounce it in a scientifically accurate manner is 
(’oiint Kumford. .\ teaelu'r, a seienti.st. a soldier, 
a philanthropist, that is a forniidahle array (d* lith's 
whi<*h faithfully i)icture ]^»(*njaniin 1’honip.son, flu* 
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. V;mkt't‘ tojicluM-, who hi'camo :i Coiihl. lie rmiinhil 
the Hn.y(il Institinioti of ijoinIoM, whirl) st;in*ls ;i , 
;i pi'i’prlii;)) to s(*i(‘i)cr hh«! Ihr woi*lil. r»(‘nj;imiii 
Th()m|>.s(>n WHS horji in Wohiirn, AliissHohusotls. in 
17.’))). Mis r.'ilhrr <li(Ml whrn he whs only h y<‘Hr 
Hii'l H hjiir oM, Jind shortly Hlfrr, his mothor iiiHrrird 
H.nnin Hnd yoiiiij*' J>i‘njHMiiii liv(‘<I with liis slrp 
I'Htiun'. lie hnd alniosi no ronii.'il srhoolin;^ hoyoiid 
Irnriiinj*- tlu‘ throo U's and liad tt» “rt liinisrlt' 
;ip])r(‘n1iri*d to a iiiriHhaMl tor a living. Tliriirr- 
I'orwanl ho was sol riauvihl o\r<'pt atlondiiii.i 
lortnros. ,in 1771, on (‘xporimoiital })hysirs at 
Harvard (’«)llo‘*o. to whioh ho walked every day 
Trom his lionie in Wohm-ii, a ilistaneo oT twenty 
miles. In llu* followin'^' years he worked as a 
hxM'lx'r in Kiindonl, arim’wards eallod ('onroi*«|. 
wliei ‘0 the emiiienl philosopher and assayist Knier 
son later liv<*d. Wlien his ramo as a t(‘aeh<‘r spread 
li(‘ married a pi'ominenl yoiinr lady of Ifiimfoi'd who. 
Iiaviim' wealth and social position, h(‘lped hei* hits 
hand to achieve some ot* his other amhitions. 'I’lie 
hsieiiinm' prot’essioii, i here)'oi*e, lost a \aliiabh* mem- 
her. The AiiK'rieaii War of I ndep('ndene(‘ t(n»k place 
at this lime. K(*l)eHioii and AristoeiiO'y do not well 
liai’iiionizo and Henjamin Thom|)son who si«h‘d with 
the lii'itisli had to l<'av<* Tor hjiuiland. Ihit Ix'l’ore 
lie h rt, he was appoinl<‘<l a Major of a r(‘rimenl and 
showed his military skill. It) 177H while a refiiree 
ill Hnylaml, we tind him deeply intei'cslod in the 
improvmiiont of tire-arms, the teslin.u of explosives 
and invent in.i,f a now rode of marine signals. Ills 
imlahle works in tln*se <lirertions led to his eh*rlioi! 
as a h’ellow of the Koyal Society in 177!t. A 
leaehor-si'ieiilist with iiiiHlJiiy U*;inin':s. Lieutenant 
Lolonel Henjamin Thompson, left Knjilaiid in I7S;1 
itir a eontinontal tour in the course of which he 
<aiiie in eonlaol with the I'lh'otor of Iknaria 
who invited him to become Ma jor-< leneral of 
t'avalry ainl Hrivy Louneillor «)f th(‘ Stale of 
Havaria with a |>alatial rosideneo in Mnnieli to liv<‘ 
ill. The Kinji' of Hnyland in releasini^ (’ohniel 
rhom])son from his own service imnle him a kniuht 
''ilh full honours. .\s a military ami civil servant 
<»f the State, he reorcani/.«Ml tlie Ihivarian army, 
miiiiensely im])roved the condition of the industrial 
classes tliron.uhout the country by provitlinu them 
\^ith work and inslruetln^i' them in the practice of 
domestic economy, and he di<l much to snppn*ss 


mnidicancy. The multitude of bcniiars in Ihixaria 
had loin* been a pubLu' nnisaiicf* and a danger, in 
one <lay he caii.sed no fewer than libOO (d' tln‘se 
onl<'aslcs atid <lepr4‘d;itors iti Mnni(di and its suburbs 
ahuie to bc‘ arrested by military patrols and trails 
ferred by them to an industrial (‘slablishmeiit wliit'h 
In- had alreaily prepaiasl bn* their shelter. In this 
institution they were both honse<| and fed ami they 
m>l only siipporli-d themselves by their labours but 
also earned a surplus for tlu‘ betndil of tin* State 
nvenues. 'I'he jirinciple on whi<*h their tretilment 
proci'cdiMl is statecl by him in the lolhjwinc' 
iiu moi*able words : 

“ To make vicious and abandoned people hapjiy, 
It has been supposed nec('ssary first to make them 
virtuous. Hut why not reverse t his order Why not 
make ihciu first happy and then virtuous.* 

Of ctuirse. tin* )>c opli* of 1 havaria were ‘‘laiteful 
and when the Kleclor becaim* \'ic:ir of the Jloly 
Roman Kmpii-e he made Heii.iamin 'I'liompson a 
I'onnI who took his new name from the town of his 
\onth. and became (’oiiiit ILiiiibird ( 17!H ). 

In 17!h7 Lon It l\umfoi*d retniaied to Knjiland 
where reports of his work and aci'om plishments had 
preceded him, foi* he was now a impular seituilist. 
While in London lie be<-ame known as the tirst imin 
to ailvocate holm* economics and dieli*tics. 

in I7!IS his outstandiiic work was ])ri*sent(*d to 
the Re\al Society and publishe«l in his short(‘s! 
iiiannscript i-O pa^es) under tin* caption An 
Kmjniry Ooncernim^' the Soiii'ces of Heat which is 
cN^-ited by l•''ri< 1 ion. ” L)! to this time there ha<l been 
a controvci'sy on “ the existence oi* muio'xistence »)f 
iitneous tlniil.” 'I’here was a titm beli<-f in a sub- 
stance calb’d “I’alorie” which was di'tined as a 
iluid heat which flows from a Imtler to ;i colder* 
bo«ly. Loiiiit Ruiiiford very con<*lusi vely disprovt*<l 
this theory as In* worked on the boring of ('annons 
for tin* liavarlaii army. He noticed dnriiii* the 
bru-in}^ work that the metal tui*ninus wen* hot 
eiiouiih to heat wati*r to boilin'^'. 'I'lien throujih a 
series »d' \ei-y int r*res1 iny experiments, which indi- 
\irlually excluded dilTerr'iit variables, he concludc<l : 

“It is harrily neeesstiry to add that anythin^' 
which any insnlat(-d body, or sys1(*m of boiiies. can 
continm* to furnish without limitation, cannot 
im.ssibly In* a mati‘ri«*il substance; itnd it appears to 
im* to be extremely <liftrcnlt, if not (piite impo.ssibb*. 
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tn form Jiiiy distinol idea of aMylliini*' capalilt* of 
Ikmii^ and <‘onimuni<‘atrd in tlir mannor tlu‘ 

hrat was and <*oniniiini<-alrd in Ihrsr 

rx|)crini(‘nts, (‘xropl it hr mofittu/* 

Thus was laid llu* foundalimi of Ihr ronvrrli- 
hility of one fni-m of rin'r.uiy into another, a partial 
<*xposition of the Kirst Law of Tln'rnmdynamios. 

in 171)!) lie, in (‘onjuinMion with Sir Joseph 
Ihinks, proje(‘t(‘d the ostahlishment of tin* Royal 
Institution. It r(‘<'<*iv4‘d its ( 'hart<*r id' ln< <ii‘porati<in 
on January Ili, ISliO, and Loiint Riiniford heeame 
its first journalist, and himself seleeled Sir Humphry 
Davy as scieiitifie h-oturer there. IIi* was the 
founder and tin* first r(*eipii*nt <d‘ the IHimfdrd Medal 
of the Royal Sori(‘ty. He was also the founder of 
the Rumf(n*'l Medal of the Ameiman Aeademy of 
Arts ami S( i4*m‘es and of tin* Rumfoisl I*i*ofessorship 
in Harvard rniversity. 

In ISor) he went to the (\)ntini*nt aj*ain. His 
first wifi*, his senior hy 14 y(‘ars, died in 17!)2. Now 
a widower for thirteen years, he married the 
wealthy widow id’ Lavoisier. This marriaue was not 
a happy one, the widow of the diseoverer of the 
Law of ( 'onserval ion of Mass could not pidl on well 
wilh the partial founder of the First Law of 
(\mserva1ion id' Lneryy, so they separated. Fount 
Rumford retired to Aut(*uil, h'ranee. Ifere he lived 
a ha|ipy and restful life with his flower jjardens and 
hooks until the year 1S14 when he died. 

'riioimh horn of humhle Yankee parentajfe, 
Thompson had all tin* instinets of an iidelleetuai 
aristocrat. He was a natural leader, hut never too 
removed to .see the henefits that his money, his 
knowledge of seienee, and his leadershij) eould jrivi* 
to humanity. 

'Pin* lives of the other founders of the First Law 
are not as romantic oi* eventful as that of (’outd 
Rumford. 

The work id’ Rumford was further extended hy 
liis nominee Humphry Davy in the Royal Institution. 
The name of Sir Humphry Davy (177S-lS2t)) is 
familiar to all with any knowl(*<l»e of chemistry. 
He made many diseov(*ries hut the ‘ireatest of them 
all was his discover;, of Michael Faraday. Horn of 
imnlest parentage, he was early in life, heeause of 


his father’s untimely death, eoinpelled to take 
(har»:e of the family. Hy dint of indomitahle 
I'ouraj^e and enerj^y he rose to the highest eminence 
in the scientific world. He had all the «ifts of a 
))opular lecturer on scieidific subjects. With his 
lauj’hinji- jias, newly discovered alkali metals, safety 
lamp, etc., his lectures used to draw the hi^^e.st 
audience includin'*' memhers of the fashionahle 
Loudon society. So he was one of those who 
eontrihuted eonsiderahly towards the imtnilarization 
of SI ieiititie knowl(‘dj*e at the partinj*' of the ISth 
century and the 19th in Finland. At the hei‘*hl of 
his fame he married a wealthy society lady, a I'elation 
of Sir Waller Scott. Voun'r Michael Faraday, then 
a hook-hinder’s apprentice, was encouraued in his 
.scientific .studies hy the eminent Sir Humphry Davy 
and was later appointed as his a.ssistant in thi* Royal 
Institution. Faraday is one of the best scientific 
experimenters, livin'* and dead. In his exp(*riments 
he could “ see ” the invisible, as he used to say 
that he could see the* lines of force round a ma‘*net. 
In spite of his V(‘ry modest mathematical training 
he drew conclusions which baffled .Maxwell. Hi* 
had woniU*rful power of Intuition and was truly a 
“ Seer ”in science. He had a saintly character and 
was the most lovable of all the .sei(*nt Ists. Fnilei’ 
the influence of his aristocratic wifi* Davy quite id'ten 
humiliated Faraday and j»rew jealous of him as tin* 
fame of the latter s])read far beyond insular Kn^dand. 
The j»reat Davy thus unwiltiiif^ly exhibited his feel 
id' clay. We have strayed away f?‘om our point hut 
who can avoid ])a,yin'>' homay:e to Faraday in dealiim' 
with the hi.story of scienc(*s:' 

“In 1799, Davy showed that when two i»ieees 
of ice were rubbed toficther wal(*r is produied. It 
was admitted by ail that wat(*r contained a larger 
amount of calorie tluid than ice. Now supporters 
of the caloric theory a.sserted that heat is j»enerated 
in friction because the substance ]>rodueed by 
friction has less capacity for heat than the orijrinal 
.substance. Hut the substance ]»roduc(*d in Davy’s 
experiment (water) contains more heat than ice, 
hence the caloric theory became untenable. Davy’s 
experiment proved the Kr<‘iitest .stumblin'*- block for 
the caloric theory. 

“ Hut the valuable w'ork of Rumfonl and Davy 
was soon for^rotten and it was only about forty 
years later that the First Law of Thermodynamics 
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j*rin*ral ])iil)ruMt,y llirniij»:h Iho rcsrniclies of 

ill Kiijihiiul, Mfiyi*r and Uchidioltz in 
(Jn-many, and Coldinj^ in Di'innark.” (Salia ainl 
Srivastava ). 

dulins Uohci'l Mayin* (IHI4-lh7S) has Ikhmi 
clainuMl ])y many, specially hy his (Irrman 
(M)llca“in‘s. as one of tho discovorors of tin* Kirs! 
Law, Imt liis (*laini to this honour lias Ik'oii shown 
to he hasok'ss hy Lord Kolvin, P. (L Tail and <L 
Stokes. Aeeordinj'- to lln*ni, Mayer enlir(‘ly i»nore<l 
the ^•rand fundamental ])rineiple laid down hy Sadi 
(‘arnol 4hai nothinji' <*an he eoiieluded as to the 
lelatioii h(‘tween heat and w<»rk from an experi 
MU‘nl in whieh the w«irkin^' suhstaiu'e is left at the 
rod of the opm‘ation in a different physif'al state 
from that in whieh it was at the eommmieemeiit . 
Mayer has also been ealhMl the <liseov<‘rer of the 
lln‘ory that hi'at (anisists in Mlie energy id') motion, 
hilt in the teeth of this statement we have Mayer’s 
own wonis:— “ Wi* mijilit niueh ratln'r assume tin* 
eoiiti’ary that in order to heeome heat, motion 
must erase to he motion.” From all tln*se eontro- 
versies it seems that Mayer Innl a somewhat vajiue 
notion ahont the (‘onvertihility of heat into iins'liani 
eal enerey hut it is eertain that the true nature 
of the relation <lid not reveal itself to him. His 
exi)erinieiits for the determination id* the relation 
were iinlireet and that is why he missed the real 
siuiiilieanee. 'Phis eoiitroversy reminds one of a 
still hitt(‘r ai'ademie puarrel between the eom 
patriots of Sir Isaae Newton and id’ the jihilosopher 
lieihnitz reyardiiii*- their elaini for the priority of 
the diseovery of ealeulus loii” after both these »reat 
imm were dead. 

flayer focussed tin* attention of the seiei 
world in this direction hy revivinu' the problem hut 
failed to make accurate formulation of his ideas, 
and it was left to J. W flouje (ISlH-lSSt)) to carry 
out very aeeurati* ineasun*nients <*stahlishinji the 
relation between fieat and nieehanical work. Joule 
was another self-taiiy:ht Hritisli scientist. His most 
iaiportant scientitic contributions are (i) the deter 
"lination of mechanical eipiivalent of ln‘at and (n) 

I he enerj»y-chanj»es during*- the expansion id' »as. 
better known as Joule-Thonison Lffect. The first 
'•ontirmed the ideas of Kuniford and Davy, and the 


secoinl refuted the contention of (layLussac that, 
temperature remainin*'- constant, the internal 
enerjiy of a fias is in<lepen<lenl of volume. Jonh* 
reail his jiaper on “ The Calorilic Lffects »d' Majiiiclo 
Klectricity and the Mechanical N’alne of Heat ” at 
the Hritish .\ssociation M(*etiip,i at Cork in 1S4J. 
In IS47, Thomson (afterwards Lord Kidvin) tirst 
met Joule at tlu* OxfonI Meetinji’ of the Hritish 
Association. A fortnight later they ayain met in 
Switzerlaml and tojicther measured the rise cd' the 
tcmperatni'e cd’ water in a mountain torrc'iit due 
lc» its fall. Joule’s vic'ws on the* nature- cd' lu-at 
^rc-atiy intinenc'c-d Thomson’s mind with the- rc-sult 
that in iS4S 'riiomson proposi-d his ahsidiitc- sc-aic- 
cd' tempc-ralurc* which is indepc-ndent cd' the propc-r- 
tic-s cd' any particular 1 h(‘rmostaric* si|hslanc*e. ami 
in I Sol he- presented to the- h*oval Soc-iety of 
lOdinhiir^h a paper on the- dynamic-al ihc-ory <d' lo-al 
which rc-c'oiic iled I he work of Sadi Carnot with the 
c'onclusions of Ccniid Knmford. Sir Humphry Davy, 
J. K. .Mayer, and J. H. Jonh- ami plac-c-il the- dyiia- 
mic*al thc-ory cd' lic-at and the- fiindamc-ntal iirinciph- 
cd* the- c*onsc-r\ at ion cd' c-m-ryy in a pccsition to com- 
mand nnivc-rsal acc c‘])tancc-. It was in this paix'r 
that the- ]>rinc-i]»lc- cd’ clissipatioii of c-m-ruy briefly 
siimmari/c-d in the Sc-c-oml Law cd' Thc-rmodynamies 
was first statc-d. 

The* forms cd' c-nc-r^y de-alt with in the* 
uc-iieralizations mc-ntioiic-l above wc-re chiefly 
thermal and mc-chanical and it was left to Hermann 
Ludwig Fc-rclinaiid von Hc-lmhcdt/. ( 1S‘21-1S94) to 
»ivc- the first law its final shape embrac-iny- all forms 
of energy. .\s the name- im|)lic*.s Helmholtz was a 
th-rmati and a full-fh-dyc-d nnivc-i-sity proft-ssor. It 
is an interesting historic*ai fact that in Kn^bind 
culture* of both arts and scie-ne-es »re-w outside* the 
universities up to the middle- of the- HMii e-e-ntury 
and in some e-ase-s e-ve-n late-r. In Ce-rmany, on the 
edhe-r liaml, with he-r e-e-id uries-old network of 
universitie-s, culture even to this day, orijiinates in 
ami spre-aels from the- nrdve-rsil ie-s. 

He-lmhollz was boi-n at Potsdam, m-ar He-rlin. 
His father was a (e-ae-he-r cd’ philosophy and philolo«»:y 
in the (Jymnasium, while- his mot he-r was a Hano- 
verian lady, a lineal cle-se e-mlant of the ‘ireat (Quaker 
William Penn the- foiimle-i- of the Stale- of Penn- 
sylvania in I'. S. .\. De-lie-ate* in e*arly life, 
Helmhedtz be-eame by habit a student. He showe*d 
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pnwn-s hut 1lu‘S(‘ not tosU‘n*»| 

hy llioi-oujih ti'niiuMii ni.il lioiiuit icijiiis usii;illy im* 
(M'ivo, hihI iti altn- yr;irs liis iilloiition v\;is (lii*»‘C'lr«| 
1o liijilicr liciiiHl irs l>y loict- of 
As Ills p;ii*otils WCIM* j)oo|-. ;iM(l ( oilM Hot .‘irriinl to 
nllovv him to t'ullow o piiirly scimil ilic lie 

h(‘(‘jniir :i siiruroii nf tin- l*riis.si;i ii ;iniiy. In 
lu‘ wroh* ;i llicsis in wfiich lu‘ HiiiinuiKHMl llir dis- 
covery nl llir nn-Nrcrlls in u;iniili;i. 'riiis whs his 
first W(»rl\. ;in l tVom to 1S!U s<*Hrccl\ ;i yc;ir 

pHsscfl willioiil sc\'rr:il imporlHiit. ;iinl in soinc 
< Hscs epoch iii;iUinL*. p:ip<'i--. oji scicnlirn' siihi<M*|s 
lV(mi his |>en. Mr li\ri| m Ihrlin riom ivlt* hi 
ISHf. w Im’Ii !h‘ lnsHiiie prolr.ssor o| pli \ Mi>lo«^ y in 
Koniv-sherv : then hr oi'ciipii'd Mir rlmii* ot' physio 
lory ;il I'lOiin, ll'om Mirir he liio\r)l lo 1 1 ridel I mil* . 
h’in;dl\ in h'^Tl hr whs .ippoinled prolessor (H* 
physirs in Ihi-lin. In this post wilh whirh w:is 

eoiipled in ISS7 I he dire<‘l<irship (d‘ the Thysieo 
t4‘ehiiieHl Ins1ituh‘ ;il ( 'liHrlotteiihuri*. Ik' rimiHiiUMj 
till, his d(‘iilli in ISJM. 

Ileindioll/, WHS h versnlile lieiiius Hiid in some 
respects limy he eompiired with Leoinirdo dn \'inel 
ill the wide rniii'c ol* his inlerests nml eonl rihiil ions. 
Mis rese;n*(‘hes in jihysiolo^iivil oplii^s and aeoiislies, 
till- theory of eoloiU’s, hikI sensHtions of tone, were 
epoch nijikinji- diseoveri(‘s and inventions openin’^ 
out new worlds to the stmh'uls of nndicine. h’or 
the Inter >e;irs *)( his life his lahours mny he 
summed up umler ihe rollowin.u heads; i/i on the 
ciinsei'val ion id' enerLiy ; ( // ) on hydi-o dynamn's ; 
nil' on cKm-H'o dynami<-s and lheori<*s of eleelrieily, 
(ir) on im'teoi‘<»lor i,-H I physiis; < i on opii<'s and 
iri) on the ahsiiael principles of d>namics. In 
all these lields his <-on1 rihul ions were of orral im- 
portain-e. In ISTI he annoiinred thal the \eloeity 
of the propanation ol’ eleei roma^net i< induel ion 
W'Hs ahoiil dl l,(M)ll metri’s per second. h’aiHday had 
shown thal the passa^ic <d' eleelriral action inxohed 
tinn*, and he also asserted that eleelriral phenoiiKOia 
are hiMun^ht ahoul hy ehanu«-s in inti-rvenine non 
eoinluetors or (ru‘h‘(trie suhstaix-es. 'Phis led t'lerk 
Maxwell to rrame his lh(‘ory oT (‘leciro- lynamies. 
ill which (‘leetri<'al imimlses wer<‘ assumed to he 
transmitted throimh th(‘ etliei* h\ waves !•'. 

h’ilzeerahl was the first lo attempt to measure the 
leiijith of electrical waves. Ileliiiholtz put the pro 


hh'iii into tli<‘ hands ol' his i'avmirite pupil, Heinrich 
Hertz, and the latter finally ejn’t* an experimental 
deiiionst rat imi td' »'le( tro magnetic waves, the 
“ Hertzian Waves The lil’e id' Helmholtz was 
uneveiiirul in tin usual sense. He was a man of 
sini|ile hut r(‘tined tastes, of nohh* I'arria^e and some- 
what of austere manner. His life. Ironi first to last, 
we.s oiH‘ «d' devoti<m Itt seimiee, and he must hi* 
ranketl. on intrllertual ‘icounds. as «)ne of the fore 
most men of I he MM li i eiitiiry. 

As already luenlioiied. it was Helmholtz who 
for the first lime in IStV in his famous paper ('her 
dir l‘h‘haltnn'j der Ki-alt ” hroiiuht lorrther all 

ii 

forms of energy under lln* Law id' t 'oiii^erv at ion. 
t'lliioiislv eiioiirh to denote merry he used the word 
“ Kraft ", which means loree. He cited all Kind:, 
ol <neiu\ forms as w rri* then known and showed 
I heir <piant ilat i VC relations, and asserted that anv 
kind of eiieiry r.ui di* eonvei'ted into any (dher 
possible vai'iely and Mills Ihe total lan neithei' in 
crease nor decrease. 'Phis all-eoni|)rehensive iilea 
of Helnilioltz seemed so ri vidul ioiiai'v to the seieiili- 
lie world of the time that his |)apcr meiitioiiiMl almve 
was refused puhlieatioii hy the editors of 

o(.||<h)if ’s AniHihn (.hr Phifsi/,' to which it wa.s 
sent. 

Later works on the h'irst Law of 'Pherniodyna- 
mies were either refiiK'iiients of experimi'iital data 
or its ajipliiation to al! possible natural phenomena. 

The Sen >11(1 l,avv 

’Pin* Sreoii'l Law (d' 'Pliei-modynamii s is of more 
intan.rihle ami elusivi* eharaeter for projier 
< omju’ehensioii than the I'irst Law. Ihit its origin 
in the mind and method .of Sadi ( ’arnot dates earlier 
than the first estahlislimeiit of the l•’irst Law. It 
is a mailer id wonder how r|-jj|| minds can derive 
eoiiehisions with ipiite insiinieient data taking hiL* 
jumps in their ima^^Inatioii over nnlat honiahle 
chasms. Their process of reasoniim is i|uil(‘ (d’ten 
not ]>alpahly hmiial from the current knowh‘'l|ie 
of the time. It reipiires (‘ipially •zreat minds t-* 
construct the hridyi's for oi’ilinary stu‘l(*nts to follow 
in their foot -t ra<*ks. Sadi (’armd’s work vva.' 
rendered iiiiderstandahle hy Lord Ki'lviii just a.'* 
Hihhs’ work was so rendered hy Ostwald later. 
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Sa<li Nicolas Lcoiilianl Carnot ( 179(i-18:{2) 
conics of* a family well known in France for the 
last 150 years. His father, a military man ami an 
enf»;ineer of repute, had to take active part in the 
French Revolution; as a member of the Committee 
he signed its decrees and was thus at least teehni 
rally responsible for the acts of the Keij»]i of Terror. 
He was elected one of the five l)ireit<u-s in 
November, 1795. Sadi Carnot’s younj»;er brother 
L. H. (’ariiot was a litterateur and a student of 
philoso])hy but later took to ])olities ami was «‘leet* 
ed Senator for life. M. F. S. Carnot, the s(»n of 
this younjfer brother was the fourth president of 
the third French Re])ublie. All the other Carnots, 
^n^ater than our hero in their own lands and in 
their own times, are now forj»-otlen. but the 
j^reater world Sadi Nicolas Leonhard Carnot has 
become immortal. 

He was e<luealed in the Kcole Folyteelmiuue 
and in 1874 at the a^e of eijihteeii tiot a commission 
in the Fn^ineers with prospect of rafiid ailvanee 
nuMit in his tirofession. Hut Waterloo and Restora- 
tion led to a second and final tiro.scription of his 
father and, thouj'li tint Iiims(‘lf cashiered, Sadi was 
purposely told off for the merest drudj^eries of his 
.siM'vice. I)isj»iisted with an employment which 
atVorded him neither leisure for orij^inal work nor 
i»p])ortunities for a((piirin»i: scicntitic instructi»m In* 
piTS<*nted himself for examination for a<lmission to 
the stalT cor|)s (etat major) and obtained a 
lieutenancy. He then devoted himself with 
astonishinji: ardour to mathematics, chemistry, 
natural history, technoloj'V, and l•v^•n jioliticai 
economy. He was an enthusiast in music and other 
tine arts. He became Captain in the I'ki^ineers in 
1827, but left the service altojicther in the follow 
inji: year. His naturally feeble con.stitution further 
weakened by excessive study broke down finally in 
18:12. An attack of scarlatina led to brain fever, 
and he had scarcely reeovere<l when he fell a vidim 
to cholera of which he died in Haris t)n the 24th o1 
Auj^ust, 1822, at the early aj;e of thirty six. The 
■nily work he published was that on his “ (/yele ” 
< 1824). This contains but a fra^iinent of his 
M'ientific di.scoveries, but it is sufificient to put him 
■ n the foremost rank, thouj»h its full value was not 
ree,oj»;nized until pointed out by Lord Kelvin in 


1848 ami 1849. Fortunately his manuscripts hud 
been preserved, and extracts were appende<l to a 
reprint of his published paper by his brother L. H. 
Carnot in 1878. These show that he lunl not only 
realize<l f<u* him.self the true nature of heat, but 
had noted down for trial many of the best modern 
methods <d' findinji’ its mechanical etpiivalent, such 
as those of d. I*, doule with the perbu’ated piston 
and with the frictiim of water and mercury. 
Joule-Thomson ’s porous iiluj; experiment is also 
suj>j»:esteil. 

In the history of sciences it is cpiite often found 
that art precedes science. Conversion of heat into 
work was known and applied lonj^- before the true 
nature of either was realized. 'Phe steam-enj»ine, 
a machine for the conversion of h(‘at int«> m(‘chani- 
cal work in which tin* uorkinj* substance is waiter 
a lid wat(‘r- vapour, has a lon^- ami checipiered 
history datinji back from LIO H. which is briefly 
as follows; 


(t) Hero’s apparatus i Ab*xamlria, 120 H>. (’.) 


(n) Hattista della Horta .. (UiOl) 

ini) Kilward Smnersel. Alanpiis id* 

Worcester (1002) 

lir) Tlnmias Savery .. ( 1(>98) 

(r» Denis Ha pin (1705) 

H'i) 'rinmias .Newciuucn .. (1705) 

dames Watt (1702) 


in Watt’s diiys it was foiiml that only 5/^., of 
the heal ci)uld be ci)nverte<l inti) work and the rest 
id' it was rcjcidcil as heat unulilizabb* under the 
cin umstances. The iiuestiiin arisi*s wdiether the 
waste is unavoiilable, whether it was ilue to the 
faulty construction tif the ciuitrivance (the steam- 
en«»:ine) for conversion; evi*n at the jiresent time 
u'ith the best type of sleam-(*nj»ines the efficiency of 
conversion (b)e.s,md <*xcet*«l 18' ; . Carmd devi)t(*<l him- 
self at the early ajre of 28 to the solution of this 
problem ami proved that this low' efficiency is 
inherent in the nature of the problem of conversion 
of heat tij work. He proved that the efficiency of a 
heat-engine is a function of the temperature of the 
source of heat and that of the surroundings. 
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Novellii’s (for llii'sc tiiiics) of (‘armit’s |)rooi' con- 
sislrd ill the fnlldwiii^- : 

(M Inlnxluclitm nf :\ cyclii* proct'ss. tlu* 
\v()i*kiii«»’ siihslaiK'c hroujrht bac*k 

l<i its orij^iiial coiKlitiori with the same 
i*iuTy:y-(M)ntfFi1 . 

(?h \o Parliciilar working* sulistaiiec was 
asstiiiied. 

I /// ) All idea) eii^^iiie with no loss flue tfi 
meclianieal flel'eets. 

i/r; ('oiiii>lete I'eN’ersihilit y infinilely slow 
proe(‘ss an iileali/ed hy])othetieal 
working- eondil ion. 

(f I Isnt lici'iiial and ailialialif' expansion and 
(‘ont raf't ion : f'alfMilations <it‘ work and 
heal involvfMl in these proc-esses. 

( rn Tacit assumptions of ('onservatimi (d‘ 
eiierjiy and fixed relation hetweeii heat 
a ml work. 

With the help <d' his id(*al enj»'ine workin**- in a 
eyele umler r(‘versil»lf‘ f-onditions Carnot ealeulatefl 
the Iheoretieal maximuiii ef'Heieney of eon version of 
heat into work under jiiven values of temperatures; 
lie sliowffl that all reversible enj^ines will show the 
same effieieney and no other eiij^ine any hif^lier than 
this. Thus was laid unknowingly by Carimt the 
foundation fd' the Second Law of Tliefniodynamies. 
(’arnot was ignorant id' the true nature of heat at the 
time (1S24) when he published his theorem .of 
elTieieiiey and followefl the old ealorie theory in his 
speeulations but eame to the rij*ht eonelusions. It 
was Clapeyron who showofl that Carimt’s ar^rumeiits 
and residls remained intact when the kinetic theory 
of heat was int nxluciMl. 

Importance of (\*irnot’s tlieorem was not recoji:- 
niz(‘f| at the time of its publicatifni and it requircfl 
a ‘•enius like that of Lord Kelvin to discern, explain, 
and |)roeiaim it to the scientific world. The im- 
portance <if temiierature fleveloped jn this theorem 
in df‘terminin»' the erticieiicy of the conversion left 
Clausius to enunciatf* the second law in the followinjr 
form, “ Heat eaiinot of itself pass from a colder tf> 
a hotter body.” 

Uudfilf Julius Lmmanuel (dausius, (1S2S-t88H) 
like most Herman iind'essors was of niij»Talory 
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nature. It is a peculiarity of the (Jerman students 
that many cd* them move from university to univer- 
sity before they settle down in an.y one ff>r thi* 
research work for the iloctorate. Professors too 
olTer their services to the hij»hest bidder and chanf»f 
their alle»:iance according' ly. Clausius occupied the 
professorial chair in ])hysics at Zurich, Wurzburj*', 
and Bonn. He was mor(‘ a mathematician than an 
experimenter, his most im])ortant work bein^- in 
molecular ])hysics. The kinetic theory of »ases owes 
much tf) his labours, Cl(‘rk Maxwell calliiifi' him its 
princi])al foumler. It was he who raised it, on the 
flynamical theory of heat, to the level <d' a tlusiry 
and h<‘ carried out many niimm'ical determinaf ifUis 
in coniUM-tion with it, < .(/.. of tlu* mean-fr("(‘-path of 
a molecule. By his restatement cd' Carncd’s prinei- 
pb‘ h(‘ put the tlu‘ory cd' heat on a truer and a 
soiindcM* basis and he* desc-rves the credit cd* ha vine 
made theriiioclynamics a science. He eniimdatecl the* 
second law in a pa])er ccmtribntecl to the Berlin 
Academy in ISoO in the wtJl known form, “ Heat 
canned id' itself pass from a ('oldm* to a liottm* body.” 
When confronted with the statement that then* may 
be parts cd* the universe^ where h(‘at may flow from 
a colder to a hotter body, Clausius declared - 
Mein Sat/, ‘•ill fur e‘in(‘ Welt wie sic ist, und nicht 
fiir cine erdachte Welt.” (My law holds jiciod for 
the world as it is and not for an imaginary world). 
The cleclaration of Clausius may be made in tlu* 
defence of all fundamental laws which arc based 
on actual ex])erience end observation. If only any 
real contrary phenomenon be observed in nature the 
fundamental law concerned breaks down and not 
(dherwise, simply on the K*‘uund of any iniaj*inary 
contradi( tory happening. 

Thus were laid the foundations of the First and 
Semnd Laws of Thermodynamics which were (luickly 
followed by the explanation of their implications 
and applications to all kinds of natural ))henomena. 
A host of scientists d(‘Voted tlu'Uiselves earnestly in 
this work and were rewarded with brilliant results. 
It is not ]U)ssible in this short article to name them 
all in order of secpience and importance and we 
shall satisfy oui’selves with a short descrijition of 
the life and work of one of the brightest luminaries 
ill this jfalaxy of stars — Josiah Willard (Jibbs 
(18:j9-190:i). 

Am(‘riea in the early days of Hibbs did not 
loom larj;e in the scientific world. The sum tolai 
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of hc'i* (.'ontri lull ions to pun* scionco wjis incfi^ro both 
ill (junlity ninl (piiiiility. The ;itmos])h(*n* for 
rescarcli was noithor coiijienial nor (‘n(‘oura}»in»-, aiul 
this fact, tlirrofon*, a(l<ls nioro to his rnMlit. Intrr- 
(*hanj»t* of ideas, battle of wits, helpful erirK-ism and 
suj 4 ji:estions all j»o to develop the latent powers in 
a man whether hi* be a seieiitist, an artist, a litora- 
teiir, ora t)hiiosopher. All these were eoinparatively 
laekin^' in the surroundings of tiibbs working as a 
professor in a jirovineial town in the then aeademi- 
eally undeveloped Ameriea. 

• 

•Josiah Willard (iibbs’ father, bearinj* the same 
name, was professor of saered literature in the Vale 
Divinity Sehool. The son, the scientist, ‘•raduated 
from Vale (‘olle»e at the a^e of 19 in 
ISoS. Kor the next five years he stinlied there, 
•iot the doetoiatc de^ri*!* in iStili and was apjiointed 
a tutor to teach Latin and then natural philosophy. 
In he with his sister went to Kurope, visiting*- 

Laris, Derlin, and Heidelberg oni' after the other and 
attending: lectures by Magnus, Kirchoff and 
Helmholtz. He returned to \ew Haven, flu* scat of 
Vale I’niversity and two yeai*s later in 1S71 was 
appointeil professor of Mathematical Physics in Vale 
Dollef»e, a position which Ik* held until the time of 
his death. 

He published his first two t)a])ers (/) (fraphical 
Metliods in the Thermodynamics of Kluids and 
(ii) A Method of (Jeometrical Wepresentation of the 
Thermodynamic Properties of Substaiiics by Means 
<if Surfaces in IST.'I in the Tntusarlious ttf lln 
('onn( cliru! Ani(/<mff. These two w<*re followed in 
and 1S7S by his most important work, “ On 
the Kipnlibrium of Iletei’ojicneous Substances,” in 
two parts. 1’he last is considered ••cnerally, and 
probably rijihtly, his most outstandin;*- contribution 
to i)hysical si-ienee and is un(|uest ionably amon^ the 
greatest and most enduring* monuments of the 
wonderful scientifie aetivity of the nineteenth 
ecutury. 

Oibbs was inclined to the use of yeonietrieal 
illustrations which lie employed as \vmbols and aids 
'<) the imagination, rather than the ineehanieal models 
'hieh have served so many f»Teat investigators. 
Mechanical models do not in all respects ajiree with 
die phenomena they represent, and (Jibbs^ extremely 


logical mind was dissatisfieil witli such <liscrei>ancies 
and he, therefore, had recourse to tin* jicnnietrical 
representation of his eipiations. Ptcfon* his time, 
in thermodynamic treatment, only the volume- 
pressure diaj»ram was used, and it was he who for 
the first time used entropy and temperature as 
coordinates; this method has found very imtiortant 
practical applications in the study of the steam- 
eimine. Next he applieil with ••reater emphasis the 
volume entropy dia}»ram which properties are 
proportional to the (piantity of the substance while 
pre.ssure and temperature are not. h’rom this he 
went over to diagrams in three dimensions (volume, 
entropy and energy) to develop the properties of the 
result in**’ .surface, the ‘geometrical conditions of 
eipiilibrium, the criteria for its stability or instability, 
the (ondilions for co-existent states, and for the criti- 
cal state. The exceptional importance and beauty 
of this work by hitherto unknown writer was imme- 
diately recojiiiized by Maxwi*!!. who, in the last years 
of his life, s])cnt considerable time in carefully con- 
structinjr, with his own hands, a model of this sur- 
face. a cast of which. v(‘ry shortly bi'fori* his death, 
he sent to professor (Jibbs. 

His third paper, that on tin* e(|uilibrium id‘ 
heterojrenous substances he bejiins with the follow- 
inii w(‘ll-known statement of (Mausius: “ Die 
Kneryie der Welt ist constant. Die Kntro]>ie der 
Wejt strebt einem maximum zu.” (The cnerj^y of 
the World is constant, 'riie cnti’opy of the woi’Id 
is tendiiiM: towards a maximum). In this paiier the 
miKsf important sti'p is taken lU' introducing- as 
variables in the fundamental (liffereiit iai equation, 
the ma.s.ses of the constituents of the h(*tei‘o^eneous 
body. It is impossible to nari’ati* the imtiortance of 
this work her»* and it may suflifs* tin* purjiosc to 
state that Le t’hatelier compared it with the Law t)f 
Lon.servation of Mass iiuineiati’d by Lavoisier. 
There is fierfiaps a little (‘xajii'y-ei'alion on the part 
of Le Lhatelier whii'h is to be expected from a 
Krenchmaii in the enthusiasm of tin* moment, but 
(his al.so shows his ma^tianimity. for Lavoisier is his 
compatriot. 

The imi)ortanc(‘ of these papers specially of the 
third w’as not knowui and recognized for a lonj*; time 
for two reasons — (I) Natural modesty of (Iibbs 
induce<l him to jmblish the papers in the Tran stir I ions 
of the Conneetient Aeademy, a jirovincial journal 
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little known in Anierien nnd still less to tlie outside 
world; (2) The iMHt}n*iii;itie;d forms iind tlie rij>droiis 
deductive processes imike the p;iper vei’v diHieult 
readiiijr to nny oiu*. not to speak of the chemists. At 
the present lime, however, I he j>rejit value of its 
methcxis and results are fully i‘e»*o<*:nized by all 
students of physical (hemistry. It was translated 
into (Jerman in ISfM (/./., ‘Jo y(‘ars after its puhli- 
cation) and into Ki‘en<*li in ISDI) hy Le (Miatelier. It 
was explaiiKMl in a more easily understandable form 
by Ostwald, the ilniim of physical (dumiistry in the 
last (piarter of llu‘ tnneteenth century. In its 
simplest form a part of it is known to all students 
of chendstry as the “ Phase Rule ” whi<'h has serve<l 
to classify and ext)lain, in a simple logical manner. 
ex])erimental facts of much a])])arent <'omplexity. 

(I'ibbs’ other works were on statist i(al mechanics, 
vector analysis, astronomy, etc., all of them beinjf 
oi* mathematical nature (d‘ a very hij>h order. 

Gibbs did not pro])ound any new fundamental 
law' of nature and did not (*xcel in intuitive 
faculties like Fai’aday or Carnot. Ilis w'as a loj»:ical 
miml trying’ to ex])lain and expand tin* law's of 
nature mathematically and <lraw'in‘>’ inferences from 
them. This abstruseness of his intellij»ence is due 
to his traininj* and environnumt. Me came of the 
New Kn^land Puritan stock; Ins (sirly specialization 
was in classical laiijiuajies and mathematics. * he 
suffei’cd from indifferent health and lived a 
bachelor’s life, ruder the eii'eumstaiK'Cs, he, an 
intellectual and a mathematician, cannot but be 
extremely logical - he never came in intimate rela 
tion with the illogical half of the human race. 
Peinj* a bachelor, and not bi’inj^- c()mpelle<l to .satisfy 
a child’s curiosities ami to listen to its prattles, 
tiibbs’ writiii”: became extremely abstruse and incom- 
prehensible to ordinary understanding:. 

The Third Law 

The Pirst Law' of Thernmdynauiics deals w'ith 
the conservation of energy, and arose out of con 
version of work to heat the Second Law' with the 
rev<*rs(‘ probhmi of conversion of heat to work, ami 
the Third Law, sometimes also called Nernst’s Heat 
Theorem, is ('om-eriud with iiitropy and means of 
evulualinm it at absolute zero. One form of the 


statement of the theorem is: — Every substance has 
a finite i)o.sitive entropy, but at the absolute zero 
of tem]>erature the entropy may become zero, and 
tioes so become in the case of perfect crystalline 
substances.” 

The theorem arose out of a <piest to find out the 
conditions which lead a chemical reaction to com- 
pletion. A .system under a defiidte set of conditions 
reaches eipiilibrium, i .( runs to eomphdion of the 
reaction at its minimum free-enerj»y-content under 
the circum.stances. Berthelot diti not make a clear 
distinction betw’een free enerjiy and the heat of 
reaction and w'as of the o])inion that only exothermi<‘ 
reactions run (piickly to completion. Lord Kelvin 
was misled by this ojiinion and unfortunately cho.se 
the Daniell cell which has a very low tempera ture- 
eoetllicient of the electromotive force, for verifieatitui 
of Berthelot ’.s as.sumj)tion. This view of the relation 
between heat of reaction and free energy w'as correct- 
ed and put on the pro])er thermodynamical basis 
by tJibbs and Helmholtz. It is easicu* to mea.sure tlie 
heat of reaction than to measure the free-enerf»-y 
from electromotive force because many reactions 
lannot be run electro chemically. Therefore .some 
method of calculat inj»’ the <lriviim’ fon e of a chemical 
reaction from purely tluu'mal data has lon«»’ Ixsm 
.souf»:ht. There aia* e(iuations th(‘oretically <lerived. 
whieli show that the chan^i* of free energy in a 
reaction may be expressed as a seri(‘s of terms, every 
one of which is obtaimsl from nn'asiiiamieiit of heats 
«>f reaction or of specific heats except the one involv- 
iiijr 1. the constant of intey:rati<)n. Le (’hatelier in 
his Momnir of ISSS inlej>rated the fre(‘ enervy (spia 
tion and explained tin* im])ortan(‘e of this inte»:ra 
tion eonstai’.L I iifoi'tiinately, ouinj.* to the inaccessi- 
bility of the journal in w’hich his paper was 
published, his study of the intep:ration constant was 
for a lon«»: time overlooked until 19(K) when his 
methods were revived by Nernst in his w'ork on the 
so-calhsl chemical constants. 

Gibbs-Helmholtz ecpiation ex])resses the relation 
between free* energy ami heat of reaction and this 
invtdves the temperature-coetfieienl of the electro- 
motive force. T. \V. Richards (190J) experimentally 
studied the free (Uierfiy and heat chany:es in a 
number of jfalvainc cells and show<‘d that in a ^n*eal 
many cells tlie two (piantilies approach each other 
rapi<ily as the temperature is lowere<i and that in 
the nemhbuurhood of alisolute zero of temperature 
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the t'hjiiifit* in hcnt capacity and tlic chanj^c in 
entropy lieconic ncj»:iij;il)ly small. Tims except for 
the fact that those cells involved solutions Kichard’s 
experiments very nearly imply the ^generalizations 
which were later to he emhodied in the Third Law 
of Thermodynamics. Vaiit HolT (1904) discussed 
liichards’ experimental results ami ohlained the 
followiiif*: rule which may l)(‘ rej*arde<l as a corollary 
of the Third Law: -WIhmi two foians (solid or 
ruiuiil) of a suhstance exist the one with the lar»:er 
spe<*ific heat is the one wdiich is stable at higher 
temperatures. Kichards’ extreme accuracy of whose 
experimental results <ould never he (|uestioned, did 
not believe in Nernst’s Heat Theorem ami in 
his lecture classes .(1911-12) he used 
say “ Neriist does not umlerslaml what he s])eaks 
about.” Tlietu’ies were never Richards’ forte. 
Rriestley discovered oxygen yet stuck to the ])hh»- 
‘>iston theory, and Lavoisier (‘X]>lained the role of 
oxyt'en in the phenomena of combustion. 

.Ml thes(‘ attempts to secure information rejranl 
in} 4 ‘ tree energy from otlnu* than ecjuilibrium data 
were brought to a focus in the im])or1ant paper of 
.\ernst (19()b), “ Tber the Iterechnuu” chemischer 
(lleichjicw'ichte aus thermischen Mcssunj»:en.” 
Herein he announced the jreiieral princi])le that in 
any chemical reacti<m be1w4*en solid or licjuid sub- 
stances temperature coetlficienls of the heat of l•4‘ac 
lion and of free energy ai)t)roach zero at the absolut<‘ 
zero of temperatun*. .\s a (orollary t(» this for any 
reaction in .such systems the change of lu‘at capacity 
and of entro])y both a])])roach zero asymptiitically 
at the absolute* zero of t4‘mperature. So with tin* 
c<mslant values at absolute zero as the startin**- point 
one can determine the absolute values of heat cat)a 
cities and entropies of systems umler the limite<l 
conditions at any other t<*m])erature and state, ami 
the inteffration constant evaluated. 


The Third I jaw has not yet found such wdde 
theoretical and industrial applications as the First 
and the Second. 

Xernst is happily yet in the land 4)f the living; 
his «:reatness as a scientist is re<M)*iiiized by all, but 
he has not been able to inspirt* love and affection 
from the j^eneral body of scientists except from 
amonjist his c<»lleajiues and stmlents. He never sutifers 
from an excessive sense of modesty. His tra<litional 
introduction to his (4)ur.se of lectur(‘s on thermo- 
tlyuamics used ti) bey:in with the words “ Tin* First 
Law' of Thermodynamics i*<*sls on the shouhb‘rs of 
many; the Second Law, on the shoulders of a few: 
the Third, on the shoubler of tuu*- mine.”* 

Thisartit le is iiM‘ant to Ik* an humble but earnest 
at>t)eal to all teachers td' st'ience not U) lose the 
historical background td’ the subject they teach. 
Sci(‘nce is logical and the history of the develop- 
ment <d‘ (*very scienci* indicates the workiii}*' of the 
restle.ss impiisitive human mind in its peerinjrs into 
the secrets of nature. The lives of the i*reat Masters 
will infuse tin* s])irit id’ rc'verence in the younj? 
learners and will inspiri* them into yn*ater strivinjrs. 

knowdedjre of the diflVi’cnt ayes and the b*aders 
thereof will impart a scnsi* of proportion ami will 
help the siudents to be ni(‘n id’ culture: and the aim 
ot all education is first and foremost to turn out 
cultured yentlemen and then specialists. 

• 

Vny fi*\\ st'iiMil iiicii will Id llii* fluiins iiunle 

l»y Nt'insl, i#u )iir< own Im'Ij.mII’. 'I’Im* TIiIkI I.mw was vayucly 
sjfii l>y 4Mii'1ali«*r aiai Kii'lianls, ))iii iiailoiil>t(MlIy it was 
.Ncriist who slated it clearly, and jiron-eded to prove it on 
y.y.'.teiiiatic experiiiii'iital iitid tiieoifticiil basis. Mat radther the 
priud’, inir the statJiiieiit can la* saiil to h:i\e reached tinnlity 
except l)cfon* the rise of the ipiantnin theory, and completion 
of our knowleilye j»f atomic structure. 'IMie works of Saekur, 
Tetrode and Stern, of Ikisi*. Kernii and I)ira<‘ should not be 
foryotten. 'I'he Third Law. in fact, stands not on the 
shoulders of on«* man, but on those of many, as in the case of 
the lirst two — Kd., Ne. & Ciil. 
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Some inicxpcctcd li^ht is tliroui) on t]u‘ 

orif^iiis ol' civiliznf ions hv i‘csc;ir(*lies in flu* (ionuiin 
of flu* new scioru'c of plant ‘'cnelics. If niust Ik* 
UiulcrstooH that rivili/alion is not tlu* work of uiaii 
alotu*. It (Irprnds on a syiuhiosis of man with iniii- 
iiials and plants who arc* c*(pially his partiu‘rs in 
that husiiu'ss <d' <*ivilization-niakin»'-. First, all riviliza- 
tion must start with, and r(‘st upon, plants' that can 
he* cnlfivatcd and yic*ld food that is siif1fic'ic‘nf and 
storahle. Sc*c'ondly. man must find as his partnc*r 
an animal that c*an la* domc‘s1 i(*atc*d for taking ovc*!* 
semu* cd’ his burden, by c-arryinji; loads, drawini* 
c*ar1s, or pulliu”’ ])lou}ihs. There* is also the* third 
re((uisit(‘ td' a plant or an animal as a sonrc*c* of 
fibres. 

AVhen the startinji- ])oint of eivilizaf ion is thus 
se(*ur(‘d, the pac'c* of its i)roj>ress will depend upon 
the eomparative fc»od-anddu*altli values of the plaids 
and animals that are available to sup])ort a ‘»:rowinj»: 
po]mlation. For example*, the prinei])al ])lants that 
arc* available, and first emerjic* in tlu* history cd* myn, 
arc* the c*erc’als, the scuya b(*an, and the ])cdato, but 
these have* not tlu* same* value from the bioc‘hemic*al 
point of view. Maize, for instaiu*c*, is notoriems f<»r 
its defieic*ney in \’itamin l>.j as eompared with wlu*at 
or oat. Fopulations subsist in j*- on maize as their 
staple* food fall victims to a skin-disease <*allc*d 
IVIla^ra. This jiartly c*x])lains how the* maize- 
eivilizations of Central .\meriea (Aztc*esand liic*as) 
soon bc‘eamc* arrc*sted »irowths and wi*re lud aide to 
achieve tlu* lc‘vc*l or cjuality cd’ the more vi.iidrcuis 
wlu*nt, bai*lc‘y. and ric'c* eivilizaf ions of the* cdd-world. 
The (dher rc'ason that may be advanced for their 
eomparative failure is the defieienc*y cd' Ameri(*a 
in domc*stic*ablc‘ animals. The* buffabc eanned com- 
pare with the cow and the* llama is a very poor 
substitute for the* horse* and shc*c*p as man’s hel|)- 
niates and aids to civilization. 

Thus, to trace civilization to its source, the bc'st 


St<l 


way li(*s in Hndin» where cereals and cattle were* first 
domc*,stic*ated. This rc*(piirc*s a special .scientific 
invc*sti^ation. Such an invc‘sti^aticm has i)ec*n 
undc‘rtaken and is bc*in^- pursued with jireat succ(*ss 
by Russian scientists led by Vavilov, the#hc‘acl of 
the r.S.S.R. Department of .\pplied Bcdany and 
Plant Hrec*diny-. Russia to-day, inspirc'cl by Karl 
Marx’s luipitn/ (as a substitute for the Hible), 
bc*lievc*s that to know how pioduetion is orjianized 
in a socic‘ty is to know tlu* mo.st inii)oi-tant tiling- 
about it, from which one c-aii evc*n dc'duce its t)a]‘ti- 
c ular ])hilosophieal bias and reli^^ious leanings. This 
has led Russian biolojris]LK to <*arry on their study 
from the domc*sticatc*cl animals and plants of to-day 
to their anc*c*stors which were the m(*ans of pro- 
duc'tion in primitive soeic*tic*s and infhu*need their 
frrowth. Their rc‘sc*arc*h(*s are vc*ry fruitful in the* 
ease* of wheat. It is stated that while Prof. 
Perc*ivaFs wht*at (*ollc*ction at l^c*adin^ had includc‘d 
about >){){){) living varieties, the last counting of 
Vavilov collection at Dyestskoc* Syelo showc*d it to 
c'ontain as many as 28,r>0d. Thc‘se are all ^rown on 
from time to time, for it is only from •••I'owin^’ 
varic*ti(‘s side by side that the* effects of c*nvii*onmc*nls 
c*an be climinatc*d, and a nc‘arer and nc'arer 
approach made towards flu‘ir oi’iyinal sources. 
BesicU*s, Vavilov’s work is based on a very extensive 
ran«:e of tic‘ld-work, with ex])editions to Abyssinia, 
.MVhanistan, Feiitral and South Amc*ric*a, and else- 
where*, in sc*arch of thc*se orijiins. A valuable* 
Knj»:lish summary of his n*sults is j*iven in the 
Russian Hullrtih nf .l/>/>/?cc/ liahnuf and 
Hmdimt and also in the International flcnetical 
Fc)n»rc‘ss at Berlin and Profc'ssor .1. P». S. Haldane’s 
Kssays in his tu(<iualifff af Man. 

Vavilov’s invc*sf iyations have c‘stablishc‘d that 
there are two distinct jiroups of wheat which cannot 
be hybridized e.isily, so that each had originated from 
its own centre. .\s tliat centre is aptmoached, more 
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aiul imu'i* viirielios uT wliont sliowinj* all 

kinds of <‘hanict(M‘, such as punilc shoots whidi arc 
ahscnl in the most cultivatcil varieties, and are 
found to he definitely i)rimitiv(‘ characters hy 
hreedinji: tests. It faet, for cultivated iilants. the 
eeiitre of diversity is also a elue to the cent re of 
origin. Taking* wihl speeies with similar means of 
<iispersal, it has been fouixl that th<‘ oldest had the 
wider distribution. Irnb'cd, th<* longer a ‘rroiip has 
b(‘en stabilized in a }.»iven area, the more speeies are 
^rown there, 'riius wheat is an <»ld-wor!d crop, and. 
accordingly, many more of its varieties are found in 
the OI<l-^Vorld than in .\meriea. wliih* America takes 
tin* lea<i in mai/t*. 

X’avilnv’s invest ijial ions have broii”ht In lijiht 
14 wheat s|)e(*ies whi<'li are to be ^r<mpe<l into 
class(‘s aecordinji to the numix'r of chr<miosomes in 
the nncleiis. Of course, tin* most primitive varieties 
have seven pairs id' chronnisomes. A nn»r<* (Miltixat- 
ed vari(‘ty has t wenty-(‘ijiht (‘hromosome marconi 
wlieat, }>rowinu Jill over the Me<litei‘ran(‘an r(‘};ion, 
and parts of Central Asia Jind India. Th(‘ centre of 
diversity in these forms is in the Mediterranean 
region and the jictujil ('eiitre (d‘ its orij-dn is found 
to be in Abyssinia, which country, therefore, is to be 
taken to have been the original home of the agri- 
culture that spread to Kj;ypt Jind built up its civili 
zation. 

At first it was thouj»ht that the home of these 
t wenty-ei'»:ht-ehr()nio.s()nie wheats should lie trace<l to 
Syria, because thes<‘ wheats have a wild iiroto 
type which originated in Syria, riz., the wild emmer. 
This supposition r(*ste<l on the th<‘ory held by 
geneticists like I)e Candolle ami others that “ culti- 
vate«l species orif.'inated where the most similar wihl 
form is found.” Thus it was tlmiij^hl that wheat 
had orif*inated in or nejir Syria, because it was the 
lionie of w'ild emnier. Ikit^ others j»ive sierile hy- 
bri<ls with it, and must be Iraeeil to some other 
source. 

\'avilov’s method has been to trace the ori'rin 
‘d* cultivated plants in the tra<*k of their varieties, 
tJikino; due accused of wild species. The same line 
‘d* i n vest ij*at ion is explained by Willis in his book 
•l.^e and Ana. Thus diversity as a clue to origin 
has led to the discovery of Abyssinia as the home of 


certain wheats, away from Syria, and this exiilains 
the »:rowlh cd' the early Kyyptian civilizaticni on the 
basis of those wheals. 

Hut, as has beim ))ointcM| out. thert' is a third 
^roup (d‘ far more important wheats which are traced 
to a different area. These are the f<»rty-t wo-ehromo- 
some wheats which include bread wheat, club wheat, 
and Indian dwarf wheat. These varieties are yrown 
to day in I0ui‘op(‘ and North Ameriia. 'Phe centre 
of origin of these cultivated wheats lea<ls therefon* 
to the very origins of civilization. 

These orij'ins are to bn looked f«>r, as alrea<ly 
pointed out, in the direction of «livei‘sity. The 
varieties of wlu'at yrow in number from w(‘st to 
east. \'avih>v has listed only lo ‘JO vai'ieties in 
Knrope bill as many as o'J in Cersia. and (iO in 
.\ iuhanistan. lit* has found that the (‘(‘litre id’ 
diversity of bn^ad whi'at nllimately lies “ in the 
Punjab and m j» hbmiriim hill-connt I’v. ” 

'Phe story of th(‘ orijiin ami s])read of civiliza- 
tion is ullimat(‘ly tlu'ii the story id’ the orijiin and 
sjiread of wh(‘at. The fact wjis tlnit Man started in 
reniot(* neolithic times with tin* (‘arli(‘st varieties id' 
wln*at such as the small sfali (now yiven mainly 
as fodder in mountainous ar(‘as from Spain t(» 
Caucasus) and nnmd'. 4’hes(‘ w(‘re gradually re- 
]>laccd by cnltivat(‘d varieties, by mareony and rivet 
wheat first cultivated in Abyssinia ami Kj'ypt, Jind 
aef'ouidiny for its civilization, and by bread wheat 
which orij'inateel in “ a centre near the Punjab.” 
This rejiion is found to be not iiiere*ly the orif»inal 
home ed‘ the bread wheat (the stuff of life.) the 
source of Indian and Mesopotamian wheat, and of 
all the im])oi*tant varietie's now ••rown in Kuro])e and 
North America. It was also the original fertile 
source* of a s(*ries ed’ other crops or cultivatesl plants 
supplyin*i- man with valuable food materials and 
other reepiisites (d’ life, such as “ the small-seeded 
types ed’ fiax ami leguminous jilants, Old-World 
cottems. some types (d* beans, lentils, as well as 
turnip, carrot, a])ricot or peach.” 

Tliis rcKinn which is com])ris(‘d in “ the fold 
between the llindukush and the Himalayas ” is thus 
the most imj)ortant centre* of oi‘i»in ed’ crop ])litds 
in the wlmle worlel. Vavileiv brings tei W^hi five 
edlier chief centres eif crop plants of the world, but 
these cro]) plaids were less impeirljint ami useful to 
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human liiV. Thus South-Kastoni Asia i»aYc us “ the 
hull-U'ss l)arU*y, tiu* millet, the soya-liean, amt many 
fruit-trees.” The regions nmml the Me<literraneau 
produee*! “the hard wheats, the lary:<‘-seedod flax and 
le*4iiminous plants, the heet, tlie (Hive and the 
Ahy.ssinia spceially w;is the home of these, as also 
the ordinary harley, <‘iiimer. eertain heans and for- 
aj^e ])lanls. Krom Central and South America came 
*■ the maiz(*, ])otato, tobacco. New-world cottons and 
the like.” Lastly, it is held that the original lionie 
of rice is to he looked for in tlie I'hillipines. 

It is also established that the crop plants must 
have oriainated in mountainous (‘ountries. The 
first step in civilization was mH taken in any low- 
lyinji' river-valley covered with dense veacdation as 
obstacle to lie cleared by man. It la'fian on more 
open {ground on the slopes of hills where wild wheat 
or barley ‘'r(‘W. Thus thoujfh <‘ivilization is suppos- 
ed to have started from its (jrij'inal centres in the 
valleys of the Indus, the Kuphrates, and th(‘ Nile, 
we must a'o farther back in time, and higher up in 
spaces TO discover and locate the very earliest ])hase 
of these «reat ajiricultural < ivilizations, which were 
really secondary <;rowths. Civilization started on 
hills and later spread down to the plains and river- 
valleys. 

Thus bi(Hoj4.y and ])lant genetics must make us 
revise established notions rejiardiny the orij^lrial 
home of mankind or th<‘ Arvans, and the origins of 
civilization. The different science.s, bioloyfy, 
archaeolojiy, anthropolojry and. even jieolojiy, are 
all pointing t(» the common (*onclusion that India 
was at once the cradle of the human race and <d* its 
civilization. She offers the imjst fruitful field of 


.studies in pre-history. Quite recently the Vale. 
Cambridge Expedition from V. S. A. visited dilTerent 
parts of India in search of materials for the early 
history of Man and reported that the North-Western 
Punjab and the Sind valley are specially rich in 
prediistoric and palaeontolo^i( al materials, while 
they »4ot the best collections of primates in the 
Siwalik, i>ost-Siwalik, and Salt ranf»e areas, ])ointin;4: 
t(» the conclusion that the evolution of man, probably 
took place somewhere in the Himalayan foot-hills 
of N. W. Punjab and Kashmir, where was ])revious 
ly found the Siva))ilheciis jaw, an early indication 
of Man. The authorities of the Ex])edition (Dr de 
Terras, Mr Paterson, Mr I). Sen and othprs) hold 
that “the Palaeontologist and the Pre-historian would 
one day show that India was the cradle of ])re- 
historic civilization, if not of humanity.” To this 
we may add the earlier conclusion of Elliot-Smith 
that “ the common ancestors of anthropoid apes and 
man probably occupied northern India durinf*; the 
Miocene K])och ” {Karhj Mntf a lecture delivei'cd 
at the Iloyal Anthropological Instituti*) and the 
statement of Profe.ssor Lull., the* distinj»uished 
palaeontoloj'isl : “ We have to j^o to the region 
north and south of the Himalayas to find peoples 
w'hos(* facial characteristics best resemble those of 
Dro-Ma»»non Men, while their stature and bodily 
build are best displayed by the Sikhs ” (‘ Th( Anti- 
(juarj) of Man ' in the Evolution of Man series edited 
by Harlsale). The yeolonisl Harell also recorded 
earlier his conclusion th.it “ Man and the Himalayas 
arose simultaneously, towards the end of the 
Miocene Period.”* 

Kcsul hef(»r(‘ the Seeoiul Session of the Indiiui Historical 
(\Higre.ss, 


lU 


SClXNCi: A 
0 V li V v > > 



Synthesis of Natural Products 

J. N. Kay 

riiif«*s.siir itf <.'liiMiii*<trv. IMiii|.ih IJiiivfi-sit,\ , l.iilnii-f. 


A Nati hal |)rn»hn‘1 (‘;m ht* jis i\ siiIisIkikm* 

that «K*<*iirs ill iiatiin*, aiiimato (»r iiiatiimalr. Tin- 
siil»s1aiiccs occmTini* as iiiiiirrals ai’c iiiil 
within tlv(‘ s(‘ 0 |k* of this article, althoiiiili there are 
mineral suhstanees like jietrolemu which are oT 
organic orij^iii. 'Phe imporlanee «»t‘ the* stinly ami 
synthesis lif natural products arises IVoin their e(*o 
nomie im|)ortanee. Suhstaiu'cs like indi;»o, 
alizarin etc., have heeii <d‘ j^reat ee<im»mie imp<ir 
tanee to this <*ountry hut after their artificial ]>re- 
[)aration this country has heen out of the picture 
altoyethei’. 1'he suhstanees that have physioloyi- 
eal interest are also of no less importance. The 
production of (piinine, strychnine and (hher ])hysio 
logically im))ortant alkaloids, di^italin and othtn* 
cardiac a^luconos have hotli economic and other 
interests. The synthetical production (d* a natural 
siihstance has a trememhms ])olitical sij»nificancc 
also. r>efore tlie War, the for(‘i<^ii ])oli(‘y of Knjiland 
used to he, to a j^reat extent, <lictate<l hy the (on 
sideration of the t(‘xtile interests. In the post-Wai 
W(»rld, i)etroleum and ruliher are two important con 
siderations of the hu’cij'ii offices <d' many countries 
«)f the Occident. It is stated that Kimland could 
have realized the wlnde aiimunt of the interest she 
had to pay to Ann*rica l)y imposing' an <‘xport duty 
on ruhher. Henry Ford experiment4M| on the pro 
duction of ruhhei’ in tropical .\meri(a so that his 
i^ifiantic industry could he independent (d' outside 
Nupi)lies. If the synthetic pnnluction of ruhher 
')e(*ame a commercial i)ro])osiJion in peace time (on- 
ditions much of tlie international animosity on this 
seoi'e would he avoided. The <pu*stion (d’ iietroleum 
is even more frauf^lit with danf»er. The rivalry in 
the Middle and Near Hast is in a lar^e measure 
hound up with this (jiiestion. The re.searches on low 
temperature carhonization of coal have heen inten- 
sifi(‘d so that a peaceful solution of the petrideiim 
prolilem can he achieved. This has heen succt'ssfui 
h) a certain extent l)ut still a lot remains to he done. 


There is some confusion with rcjiai'd to the use 
(d' the words artificial ” and “ synthetic.” The 
h»w fmiiperatui’c tar of hydrogenation of c(»al would 
i*ive a product capahh* of replacin'^ pctrolmim, hut 
would not he cluMiiically identi(al with it. There- 
fore it shoidd he better (h‘si^nated as “ ai’tilicial 
p(‘trol.” Similarly hydroy-enized fat would simulate 
hu-t<‘r in sonn* respects, hnt its difference from 
natural hutter can h(‘ diMuonst rated in a variety id' 
ways; fnr examph*, it will show a charactm’ist ic 
difference of lluorc'scence undei* ultraviolet li«:ht. 
l>ut tin* synth(‘ti(‘ spiMomen of an alkaloid wouhl lx* 
clnmiically and physically (also physioh»;.»icalIy ) 
idcMitical with its natural analo^in*. 

The idea to produce natural prodints in the 
laboratory is as old as the science* (d’ chemistry, 
(’hemistry owed its birth to the d(‘sire of men to 
product* jiohl artificially. P>ut the syntliesis of 
natural products had the obstacle of tin* theory of 
vitid force to oV(‘rcome. W(dih‘r’s demonstration of 
the fact that substances of orjianit* origin (‘an ho 
prodin'cd in the lalxn’atory removed the last obstacle 
t(» pro‘»r«*ss. .\re W(* not similarly handicaiiiied (*ven 
today.’ It is helicv(‘d that .synthetic ehemi.stry will 
md he able to synth(*siz(* pr(d«)plasm, the unit of 
life. .Most pe(p)U‘ believe* that life (Ui this plan(*t had 
an (*xtra-f(*rrestrial origin. Is it outside the lauinds 
of possibility that a suitable juxta position (d' the 
(‘onstituent elements (d* iindophmm will md r(*sult 
in an asseml)la‘»'e sliowin^- ])ro])erti(‘s we associate 
with living matter? 

Syntln*tic chemistry has i-evolut ionized the 
industrial fabric of a coutdry. In ISfiS, (ira(*he and 
liihermann synthesized alizarin. In 1S70, (iermany 
(of much smaller dimensions than the present) was 
import iiiff ToO tons of alizarin, the colouririfi- matter 
of mad(l(*r. lUit in 1900, she was exporting: 2,000 
tons per annum. If we consider the case (d‘ indijio, 
it is even more striking. In 1S97, India exported 20 
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liiillioii (Inlliirs worlli ot' indigo M) niillion kilos). 
Ill IHSO Ikioycr syiil liosi/cMl iiulijio lor tin* lirsl tiiiu* 
in tin* kibor.-ilory. Tlic cosl of tliu synlliotic 
nnitoriiil would luivo Immmi nhoiit tliousunds of dollars 
[KU* ])ouMd. At ;iny rutc, tin* orijilnal iiioIIkmI of 
llaryor <*onld wvwv have Ixmmi a romuiorrial success. 
I)i<l Ili(‘ (Jrriiian nation or the* ^ovcrmniuit tcdl 
r>acyi*r as wr an* told in this counli'y (‘veryday that 
they had no time for his intellectual re<*reation/ In- 
stead, five million dollars were s|)ent cm researeluLS 
I'or evolviiiLi a workable met Inal for the eomnu'reial 
manufaeture of indi^d. Kill tlu* final (due tu the 
siUN'essl'ul luvaliielion of phthalie arid n<‘(‘ded Tor the 
s^_vnthesis ol* indijio came I’rom ‘ aeademie soun'es ’ 
when the catalytic action «d' nu'reurie sulphati* in 
the oxidation id’ naphthalene was ac'eideiitly diseov(‘r- 
(‘d. d’liis illustrates the necessity of laboratory 
work, however- urrr-emune?-at i\ e it may appar-ently 
semii. In 1S!)7, t I'ei-many iniportc-d oO million dollars 
wrrrih ul' natui'al indiyo, but in l!H 1 she was able to 
export lot) million dollars woi-th of the synthetie 
stutT to the outside world. India ^rew iudijio on 
one and hall’ million a<*res of land, but today India's 
pi'oduetion of natural indiyo is neylij^ible. Tyrian 
pur])le I the purple of I he aneieiits) in ohh'n days 
used fr) b(‘ prepareil frmu a sp<‘ei<‘S of snails, murex 
hrandaric's. 12,000 snails 4»ave a bai*e jirain and a 
half (rf the dye. Its rarit>'and cost were respon^rihle 
for its use bein**' restriet(Ml to the wealthy and the 
rieh. In many ancient lands its us<* was the preroj»a 
live to the i-oyalty, and hence ])ui-ple even to day is 
re'i-ard(’d as the royal colour. This substance was 
shown by synth(*sis t<» be ti : (I’-dibromo indi^-o and 
its artilicial ])ro<luclion at a ve?-y cheap eo.st pre- 
sents little difficulty. It is no haiyer used in dyein^' 
b(*(-ause tiuM-e are so many \vnllietic dyes that jiive 
belter shades. The dyestuff chemists have 
synthesized innunu'rable ilyes and havt* di.scovered 
the relationship betw(‘('n colour arnl I'onsl it ut ion. 
The study (d‘ natural products ha> j^iven the chemists 
a clue as to tin* mode of working o/ n;iture. It has 
‘>iven them an insight as to the l)uildin»- units 
natiiia* employs in forminj*' her diverse products. 
With this km»wb‘r|n<*. the syntlndic chemist has 
‘••one alu'ad and ])roduced endless varieties not even 
eontem])lated by nalui-e. 

Tin* study of a natural product is important 
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even if its synthesis is not immediately possible. The 
ease of (piinine is an instance. Although it has not 
been ])ossibh‘ to artificially pi-epare (piinine ev(‘ry 
detail of its structure is known. Uasinj*- on the 
model of (|uinine, synthetic pro<lucts like plasmo(iuin 
and atebrine have been prepared having** certain 
advantat’cs over (piiiune. Ajiain in the field of 
local anaesthetics, eo(*aino has now been almost 
(‘utirely replac(M| by substances ])re])ared by its 
analojiy and but for the illi('it use (d* (*o(*aine, it 
would have completely lost its im])ortance. 

The defici(‘ncy diseases, i)roduced by the abs(*nce 
from food substatu'cs of acc(‘ssory bodies termed 
vitamins, can in most cas(*s now be condiated by 
syntludic snbstanc(‘s. K(‘c(‘ntly fhe synthesis of 
vitamin .\ has been announced. Two of the 
.substanec‘s of the vitamin W complex have now been 
pro‘hi(*ed in tin* laborat(»ry. Syntheti<' vilamin t’ 
is a (‘ommereial eommo<lity and the slrm-tui-e of 
vilamin M is now known with (M-rlainty. 

Th(‘ secretions of ductless ‘glands which pro 
foundly affect our nudabolie processes, I’.ave Is'cn 
invesli#»a1(‘d and in a f(*w eases .‘.ynthet ieally pre- 
j)ar(Ml. Ilarriimton ’s brilliant work on thyroxine 
illustrates the pers(*verance needed foi* work (d’ this 
nature. The final iodination for the pro-luction of 
thyroxine presented dilliculties which found a solu- 
tion from some very systematic work on halo}:en- 
ation dom* by Datta at (\*ilcutta. In this connc'ction 
it is worthwhile to stress the imjiortance id’ syst( 
matic invest iji'ation. Our workers are sometimi's 
subjected to the criticism that the research work 
they ai‘e carryinji’ out is stereotyped and vei-y (d’len 
such jiain.^takin**' work is held u)) to ridieub*. Kveii 
the Director tif Public Instruction (d’ an Indian Pm 
vince f(*und it fit to refer sarcastically to work 
of this nature whilst addressin** one of the leading 
learned societies of this country. To sucli men and 
others of this way of thinkin**-, I would say in the 
words of Carlyle that “ Work is Worship.” Kveiy 
.\y.stematic honest end(‘avour has its place in the 
scheme of things. The criticism of scientific work 
should tint lie based on the criterion of its immedialc 
benefits. 

There is a f»:rowiim feeling- in this couidry thal 
all we need is an army id' men v(*rsed in the ])ro 
cesses of technical chemistry and pursuit (d* pun 
sciences could be .stayed till the country is in - 
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hottfP position. T(» luy miinl <livor(*o <»!* tt*t*hni(*al 
('luMiiistry from puru <‘h(Mnisti*,y would lu* liko loach- 
iii }4 a hoy how to solve extras iu »eonietry without 
oivin^’ him a ihoroujih fi-roinuliii^^ of the book pro- 
positions. There is a talk that hij*her e<lueatioM 
should he made sell'-supportinj^, and whatever higher 
edueatioii there is should pay its way. If that 
priueiple lunl been a<lopted iu Kurope we can well 
imajiiue what wouhl have been the state ot' their 
seie!iees to-day. It is ol'ti'U said that the presint 
system of hijiher e<lueati<ui has failed iu this eountry 
and it should be replaced. It. is ea.sy to iiiak<‘ this 
kind <d‘ statement. At any rate, sindi staltmients can 
hide a lot of “ shorteominj*' ” for the tinn* beinji-. Ibit 


a little refleetion will eonvinee any one that duriii^' the 
short s])ell of two <leeades sim*e tin* inauLiuration of 
the present system of research decrees, our univer- 
sities have produced (piite a innuher of oulstaiidinu: 
scientific workers who would have been a ciedit 
t<» any eountry. When a boy I was ^iven a small 
|)lot of ground fj)r ‘•ardeniun. t)tlen, a l(‘w days 
aft 4 ‘r plantinji' a tree I would j)ull it up to see it it 
has taken roots. I Innl no garden lelt in a shoi’t 
time. This habit of pullin;* a thin** up by the roots 
to see how it is thriving- if api)lied t<i our educational 
.\ystem can prodin-e nothing but disaster.* 

(topular In tiin- 4|rli\«*nMl iimlrr I In' an'^pii'cs ot tin 
National Inslifiin* of Si'icin'cs of India at li(niil»ay. 


Chance in aid of Scientific Researches 


SciKNTi i- ic disctivery eati In* divide<l itito thrt’c 
pluises: birth <d‘ the idea, its control or e\])erimental 
verifietil ion atid its praeti<*{tl realixation. Oidy the 
last two jtoints are su.seeplibh* of b(‘ino ])re.scnt«‘d 
in :i public exhibition, lint the first phase cannot 
be rendered concrete. The knowledtft* of the latent 
process of scientific discovery, the (pialittit ive and 
(luantitat ivc laws (d' the ('retitions of id(‘as have not 
yet been clucidatt'd. Do they really exist.’ e 
ktiow nothing. The marvellous work of tlnmjiht 
escapes us totidly and its analysis p(‘rmits us at the 
most to predict certain reoularity in the format i«).'i 
of tin* i«lea. There exists a profound analogy be 
tw(*eti scientific research aful the work (d* the artist 
in the first phase id’ the pnM'(*ss of creation. Some 
examples will suffice t»» illustrate the same: 

Leonar<l (h* \’inci. mathematician, physici.st, 
astronomer and artist; Blaise Pascal- illustrated 
mathematician, physicist and philos»)pher ; Iforodine 
-Russian (diemist and reputc<l musiciati; Wilhelm 
tlstwald --philosopher and |)liysicist : Kurl)atow 
chemist and historian. 

lion^’ since chance is no more reyarded as a 
unicpie source of discoveries but one can cite numer 
oils happy eases where it has played an important 


role. Let us nM*all tin* disi-overy of saccharine by 
h'ahlberir, that of thiophene by \ . Meyer ami the 
determination of the catalytic I'ole (»l the oxides 4»l 
nitroyen in the manufacture of sulphuric acid by 
Clement and Desoianes. It is also a |>urt‘ chanei* 
which led N'eryuin to tin* dis<*overy »d* fuehsine and 
Terkin to that <»f mauveiin* diii’iny his researches 
ou the syidhetic preparation of quinine. It is by the 
breaking of a t hermom(*t(‘r duriny the suli>honat ion 
of naphthalene that Sai)per of the “ liadische ” 
j>?*epared innntt*nl ionally phtharn* a<*id which yave 
a fonnitlable imi)nlse in the industi'ial syidh(*sis 
of indiyo. Dwiny t») a crack in tin* v(*ss<*l tin* nitro- 
elycerim* ('ontaim*<l in it imi»rcynate«l the porous 
earth in which .\ob«’l packed his \'essel. Tin* 
exj)losivt* chara«*ter of this caitl) did not escape* 
tin* indice of tin* inventor and dynamite was born. 
The disc<ivery of iialine and bi’omiin* W(*ri* facts of 
pure rhanci*. The latU'r element was isolated by 
llalai-fl in l^i2(». It is rcportc<l that Li(*biy who had 
remarked on Jin* brownish red vapour without 
attachiny much importanci* to it. ironically sai«l, “ ll 
is not lialard that discovcre<l bromine but bromine 
disc(»V(*red lialai’d.” W’e will conclmle with another 
anecdote on tin* role of chance. Duriny a ball yiven 
by Charles X at the jialacc of Tiiillaries the candles 
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wliich illuininntod tho hnll jihvo riso to oxtreinoly 
irritatiiijr vaixmrs ami iioc'rssitatcd tin* ovac'uatioii 
of tho salon. Balar<l, Iho royal rliriiiisl and director 
of the factory of Sevres, aske<I Ids son-in-law, yonnf»: 
Dumas, to ascertain the cause of it. The vapours 
were formed of hydrochloric acid arising* out of 
the fixation of chhirine used in the hleachinj*- of the 
candles. Dumas was able to demonstrate that 
ort*:aidc comj)ounds are susceptible to combine with 
the haloj>:ens and thus to announce his unforgettable 
theory «d‘ substitution. 

One <‘an analy.se the role of necessity, 
diate want and striuj^le for existence in discovery. 
It is sufficient to recall that Krance owed imiu.stry 
of suaar from beet and Ijeblanc’s ])n>cess (d‘ nianii' 
facture of sodium (arboiiate to the continental 
blockadi'. 

Another phenomenon worth noticinj* is the 
simultaiu'ousm'ss of si'ientitic discovei'ics. It is not 
an exce])tional fact that two or more j)ersons foreign 
to one another happen to announce tin* .same .scienti- 
fic truth or to resolve the .same practical problem 
at the same time. This phenomenon is virtually 
universal and very frettuent. 'Phe memories of 
Darwin and Wallace on natural selection were both 
read mi the 1st of July, IHoH, at the Linnean Society 
of London. Cros and Ducos of Haiiron ext)ose<l 
their proc(‘s.ses of colour jihotojiraphy on the saiye 
day iti IHtiO at the Fretich Society of Photofirajiliy. 
(^lillctet and Pictet di.scovereil at the same time the 
ru|uefaction of “ases. Kestrictinj^ oiu'.self in the 
domain of chemistry, one can still cite the discovery 
of oxyt^en by I'riestly, Schcele and Lavoisier; of 


chloroform by Soubeiran in France, IjiebiR in 
(lermany, and by S. (luthire in the United States. 
Mendeleef and Lothar AFayer in the same year came 
to announce the Periodic Table — classification of Kle- 
ments by the increasinji’ order of atomic wei{i:hts. 
American Hall and French lleroull within the 
interval of one or two motiths pmTected the 
industrial manufacture of Aluminium. Nilson 
discovered Scandium and (Mive was late by a few 
weeks in announcing: the discovery of the same. 
Frooks in Kn;>land ami Laney in France independent- 
ly discovered Tha 

Oidy one plausible and .satisfactory hypothesis 
can be a])plied to this simultaneity. Discoveries 
mature at a j»^iven pmuod. Society poses Ito the 
.savants a certain number of ])roblems which are 
expre.ssions, of a practical or intellectual need 
born of pn^vious discoveries. In the domain of ])ur(‘ 
.science, the prolilems are suti^ested by the de^iree 
of advancement of a ])articnlar culture. This cul 
ture is determined by the t(‘achinj;s of masters, orjia- 
iii/ation of labora1ori(‘s, previous tnibrM'ations and 
finally by the {.itmieral evolution id’ tin* .society 
<-on.sidered. 

In the domain of appLusl .scimice it is acted on, 
above all, by the industrial dmiiand. The dominant 
factors here ar(‘ utilitarian instinct, desire of well- 
beinj^, competition, the lowering’ of the co.st of ])ro 
duction, etc. Put this determinism is not the only 
factor of the simultaneity of disc ovcnni's. One mu.sl 
ecpially take into accouid the lu'cessai'y succe.ssion 
of j»:reat .scientific discoveries. Horrowiiifi; the 
formula of Mentre one c*ould say that infinitesinud 
calculus cannot be born before analytical geometry 
Newton before Kepler. 

P. Jh S. 
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Chemistry of Sterols and the Alleviation of 
Human Sufferings 

M. C. Nath 

SiTiioii, iniMit Ilf ( , Mai-iM riii\iT.sitv. 


Tmk kiH>\vle<lt»o (>r lli(* (‘luMiiistry (•!* sicrols 
r*(*lat(*(l cimipouiuls (cholaii clicmisl r.y ) has thiriny: 

I Ik* last IVw yoars, iiiKh'ryono sucli drastic and far 
n'achin^' Mian^ics tlinni^h the contijiiKius experi 
mental vvDi’ks ot* Wicland, Wiinlans, Ihi/icka, Dit'ls, 
Unsenheim, liiitcnandt, h'ciadiol/. atnl their pupils, 
that it t'oimis t<i-day in»t oidy an interest ini* hut the 
niosi im|)oi'lant hranch <d‘ physininjiieal elK'inistry. 

Stertds have heim round to possc'ss varitnis kiiuls 
of l)i(do«»ieal a('tivilies and to have ('hjse struetnral 
relationship with othei* physioh)yieally a(*live snh- 
slane('s sindi as hile at ids, vitamin l), sex hormones, 
saponins, eartliae <»‘Iyeositles ami eanet*!* pnalneinu 
suhstanees. Krmn the ktiowletl^e (d* the structural 
similarity l)elvvi‘eu sterols and these suhstanees of 
hioloj^ieal iinportanee it has also been i)ossihh‘ to 
prei)are them Troni sterols in the lal)orat(»ry in larjze 
tjuantilies. In one word, it can he said that recent 
d(‘V(‘lo])ments in this line, have <ontrihu1(*d much 
towards the pro‘>ress ol’ nu'dieinal science atnl to 
wards tin* alleviation of human sulTt’rinys. 

What Sterols are 

before proeeedinj»' furth(*r it is necessary 
to toueh upon a brief account <d' tin* nature, 
oeeurrenee and elassifieation t)f sti'rols. Stei'ols, the 
unsaturated solid alecdiols (steros soTmI) of hiuh 
iiiolecular weiy:ht are rej»ular constituents of oils 
and fats, both of animal as well as ve^ietable oriuin. 
These are neutral atid comi)a^‘a lively stable sub 
stances and occur ])arlly in the free stale and parity 
••sterified with hijiher fatty ac'ids. Sterols wilii 
respect to their orif»in can be divided in three main 
•lasses: — ( 1.) animal sterol (zoosterol) (2) fu/ij^us 
derol (mycosterol), and (^^) plant sterol {phyto- 
sterol). The important sterol occurrini'- in the 
'iiimal body is cholesterol (( ' 2 : 114 , .<)) which was 


known since tin* eifiliteenth century, ((’onradi, 
ITTo) as the chief ('oust it inuit of human ^all stom*s. 
It has been so named fi'oni its o(currenee in bile 
(choles bile), ll is the charaeterisl ic sterol of 
higher animats and is pn'sent in alt (‘ells of human 
m-f^anism and in lar^'(‘ (plant ity in tlo' brain, 
nervous tissue, in siiiirarmial ('ort(‘X and in 
yolks. TIk* solid matt(‘r of tin* brain ('ontains as 
much as IT ",, of 1 Ik‘ substaiu'e. It also occurs in 
lanolin, tin* wool fa I of slus'p, as esters of higher 
fatty ac'ids and in tin* feathers of birds as an ester 
(d* cilicic acid. 

Kr‘»(»sternl, the most important mycostend and 
|Ik‘ so-called imdher substance (d’ vitamin 1), was 
for the tirsi time isolated in tin* year ISS!) by Taiiret 
from erjrot, the funj^us of ryi*. It has al.so been 
found in the y(‘ast and animal body. It is present 
in the skin to th(‘ (*\t(*Td of about I (iOd (d' the total 
sterol. 1’he i)?*(‘S(Md foimiula (^^ll^,{^ has been 
suj 4 ^i<*sted oidy in the year l!):)2. 

Sti^niasterol, the characteristic plant sterol, was 
isolated from soyabean by Windaus in the ycuir 1900 
It has been ftmiid t(» be present also in beet oil. 
coconut oil and cocoa butler. 'Phe present formula 
(Vji.ll^st* has Ix'en devidojied in the yeai* 1920. The 
sterol, as will shortly be shown, is the mother 
substanc<* (d‘ female sex hoi-nione bdeoslrn'oiie. 

Sev(‘ral other sterols such as zymosterol, 
fucos1(‘rol, lauosterol, a^inosterol, caloslerol, cere- 
vestirol etc. havi' bi'cn isolatc'il from vai’ious sources, 
but ({(‘tails about their int(‘rnai striK'tuia* and 
physioloj»:ieal activity have not hitherto been known. 

Functions of Sterol 

Sterols were fornK‘rly believt‘(l to b(‘ nK‘rely 
waste j>ro(lu(*ts (d’ nK‘labolism. Hut it is now held 
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tlial tln'V havf »»()! some pi-oicctivc riincruui anti 
savi* tlu‘ lanly <*flls tt) snnit* fxteril, aj»-ainst iho 
(‘ntrancf of (‘crlain i)ois(>Ms sudi as llu* snako veiinni 
which has a in-ojicrly of ^lissolvin*; ivtl hlootl 
corpuscles, h’roni the m curi'enct* in the hilc and 
rroiii Ihc knowlc<luc ol' its slrucl nral siniilarily with 
hilc acids il is also (lliou^h not found dclinitt>ly) 
that hilc acids, which as will shortly h<‘ seen art‘ t)f 
threat iiiiportaiicc to the system, t»wt* their origin tt) 
the naturally occurrlii': sterols. 

Bile Aeitl.s and their Functions 

Idle acids arc the important ( onstilutmts of 
hil(‘ and j;ciici'ally o<‘cur as sodium salts in conjuca- 
tioM with the amino acids, laiirin and j*lycin (r.t/. 
taurocholic acid and f^lyc'ocliolic acid). Other hile 
acids present in the human hilc arc‘ d<‘o.\ycholi<* 
acid and c'lieiio <h‘ oxyeholic ac*id whicdi are of 
coiisiderahh* iiiiportaiic'c. 

Important functions of hile salts are (a) stimu- 
latin.y the secretions of hile, deficiency of which 
causes serious digest ive clisorder and {h) form- 
inu' the so called w’ater soliihle “ (dinleic acids” 
from some of the water insoluhle compounds. 

Wielatid and Sorye found ( I91()) that de-oxy- 
cholic acid whicdi is an impoi’tant ('onstitueiit of the 
human and c'attle hiles formed coordination com- 
pounds with fatty acids exce])tin|;' formic acid called 
“ Oholeie acid.” Stable addition compounds are also 
formeci with cdiolestcrol, with cei'tain ali])hatie and 
aromatic* hydrocarhons, c*ertain alkaloids and also 
with esters, ethc-rs and phenols. 'Dius water- 
insoluhle suhstancc's iiic-luclinc' fats and hi^luM* 
aromatic hydroc-arhons c*an he* hrouc:lil into acpn*ous 
solutions in the* form of sodium salts of cholic* a<*id. 
Wieland ami Sorjic* suu'.ic-stcd that the di.ssolvinc- 
power of the hile may he clue to the* “ (’holeic acid 
])rinciph‘.” |»ut it must he pointed out tliat only 
de-oxy cholic acid as o|)])osed to other hile acicls can 
lorm c'hcdeic* acicls and //<//> (militutimf absorption. 

Sterols and Bile Acids 

The view tha' sterols miy:ht have* some jrenetic 
relationship with the hile acids has been developed 
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siift*e the year 1879 when Lachinov save .some 
hint al)out the point. The structural resemblance 
between sterols and hile acids, was first 
verified experimentally by Windaus and Neukirchen 
who were successful in convert in**’ cholestane the* 
saturated hycirocarhon corresponding: to chole.sterol 
into alio cholanic acicl (a hile acid derivative) and 
<*orpostane into cholanic acid. Works of Wieland 
and dacohi threw further lij»ht in this point. Thc‘y 
succeeded in rc'versin'* the proc*ess. 1’hey .started 
with ethyl cholanate (a hile ac*lcl ester) and throuj^h 
the action of ( irif^nard ’s rea}»:ent ami suhsi‘c|iient 
oxidation with chromium trioxide, found c-orpo.s- 
tanone 24, and trom this thc*y ohtainecl eorpostam*, 
the .saturated hydrocarbon cc)rrespomlin»-M<) c*orpo- 
stercjl, by reduction cd' the (‘O-yi'oup. 

Vitamin D and its relationship with Sterols 

Vitamin I) which in the form of solution in oils 
is now .so vastly u.sed as an ;iut irachit ic medicine 
for infants snfferirm- from rickets and as an im- 
])ortant calcifying factor duriu” tin* period of 
pregnancy and lactation has also a close ‘•enetic 
relat ionshi]) with tin* class of sid»stam*<’s called 
sterols. 

Mc(V)llum and co-worktrs in the year 1922 jmt 
forward the idea that vitamin I) was distinct from 
vitamin A. Till the lnvestif»‘a(ions of Schultz and 
Zeij»ler the j^enerally a<‘ce])ted view was that 
cholesterol was the pr(‘cursor of vitamin I). 

It was soon revealed that the selective ahsorj) 
tion shown by (*h()lesterol was due to the iiresenct' 
of minute trace of a c*ontaniinant in it, and pure 
cholesterol, obtained by reconversion from the di 
bromide, ,*ould not he made to ilevelop antirachitic 
activity. This led to the search for tin* “ imimrity 
that was the precur.sor of the antirachitic factor and 
in the year 1927 Windaus and Kosenheim almost 
simultaneously announced that this inijmrity mijihl 
he erjjosterol. This d(*claration «»av(‘ an impetus to 
the workers in the line of sterols; and suhseipieiitly 
investigation of a larger number of sterols and their 
derivatives pointed to eryosterol as heinji* the 
spei'ific pro vitamin I). 

Since this relation hetwe<‘n er^o.sterol ami 
vitamin I) had been established, the sterol cheniistr> 
became a subject of considerable physiolof^ical 
importance. Attempts were then made to i.solati 
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tho chohiicnlly pure* vitnmiii I); jiinl wilhiii a tVvv 
years, through the invest i»»at ions of Askew (t nf on 
tlie one haiul and of Wiinlaus and his eo-workers on 
the other, erystalline vitamin I) (i-alled ealeilVrol hy 
Askew and vitamin I).,. l)y Windans) was isolated. 
Hy ultraviolet ii*radiation of erjiosterol a numher of 
isomerides were formed, hut none other than 
ealeiferol has jiot any antiraehitie |)ro])erty. 

Different Varieties of Vitamin D 

Som(‘ hioloju'ieal evidenet* however soon eaim* to 
la* prevalent aj»ainst the view that erj'iisterol is the 
only sour«*e id' vitamin I). Hy fetMlinj*- «'hieks and 
ehildi’en with cod liver oil it was found that aetivity 
of tliis oil ajiainst ri<‘k(‘ls was ahoiit ‘io IDI) limes mon* 
than an e(|nivalent niimher of rat nnits of ealeiferol. 
Waddel soon pointisl out that thoimh tin* irradiation 
prodnet of erystallised eholesterol ('onid not enre 
riekets in rats, it had a miieh mon* jireater polem*y in 
(Mirinj*- riek(*ts in ehi(d<s than an e<piivahMit rat unit 
dosajic of ealeifeiMil. 

Only reeeiitly the idea ahont the prohicm of 
eonversion of a sterol into an antiraehitie faetor. 
has iieen revolntionis(‘d. Windans, Lettre ami 
Sehenek have found that a sterol irrespeetive of the 
moleenlar weij»hl, ean he made to develop antiraehi- 
lie aetivity, provided it jiossesses two ethenoid 
linkinjis in the ring's, in tin* same ])osition as in 
er'iostertd. It has been found tlial 1 m^. of irra- 
<liated 7 dehydroeholestei’ol ])i*e])ared from ( holes! 
(‘I’yl acetate is e(]ui valent to SOOO int(n*nati(Uial 
antiraehiti(* units. 

Thus it is seen that the idea about tin* origin 
of vitamin 1) lias recently been ehanf;ed throujih the 
works of Windans and his associates. It has been 
found very iTcently that Just like 7 dehydro 
eholesterol, 22 dehydro erji^slerol also can ])roduee 
on irradiation a substanee possessin»» hijih aiitiraehi- 
lie potency and showin”' the same eharaeteristie 
absorption maximum at 2(30 m, as vitamin D- and 1).:. 
This jides by the name vitamin I),. 

Throu‘»:h the advancement of knowb‘d‘»e in the 
line of the chemistry of sterols it has not only been 
established beyond doulit that sterols irrespeetive 
<»f their molecular weifiht can act as the precursor 


’of vitamin I), but it has also shown new ways and 
means for the relief of suffering humanity. 

Sterols and Sex-Hormones 

Another interest in, fcaluia* is tin* si met ua I 
similarity betw(*en sterols and the seeondai'V sex 
hormones. A hormone ( h.,1 l.-.ut ( androsterone ) , 
which controls the secondary s(‘xual chai’aeters in 
the male, has b(*en isolated from male urine by lUite- 
nandt and Tes( heriii”-. Within a few months the 
startling discoveries by Wu/.icka, Uoldbei’j* and 
l»ruimj*er, have* not only .s(‘rvc‘d to support tin* consti- 
tution of androst(‘i‘on(‘ but hav(* formed a bridge 
over sterols and tin* most physiolo.uieally active 
substances like hoianones, and have brniiiilit forwai'd 
a stimulus for the invest ij.'at inns nf the chemistry 
nf st(‘rols. 'Phe autimrs have succeede«l in cniivert- 
inj*- chole.stanyl ac(‘tate into an active isomeridc* of 
amirostei-om* and (‘pi dil'vdm cholesterol into 
androst(‘ron(‘, by method nf oxidation with 
(‘hroiiiium trioxitb*. 

From the time it was siijiposed that eryost(‘rol 
was the only pro-vitamin I). the inip«»rtanc(‘ of other 
sterols and their d(‘ri vat ives, was lesseiieil to a 
i*r(*at extent. Ibit the works of Uu/icka and his co- 
workers ifov. (it.) in the year lbd4, have renewal 
interest in tin* subject by showing*- that inactive 
stc*rols and stc‘rol-d(‘rivat i v(‘s can also be* made to 
a(Mjuire physiolojiical activity only throujih some 
chhmical treatments. 

The point has furtln*!* b(‘c‘n eluciilatc'd throujih 
the synthesis of the active* |)rine*i])le* of e‘or])US 
luteiim hormone* lute*oste*i*nne* 1 1 )•* ). almost 
simultane'ously by the (icriiian s«'ientists Ibitenandt 
and Fernholz, from a naturally oceMirrinj*- well 
characterise‘il ])lant stei-ol iiann'd st ijiinastc'i’ol. 

'Phe scarcity of sex-lnn'mnne*s both male and 
female has thus be'(*n re*ninved and the* troubb* in 
isolatin'*' those* substanci*s fi’oin urine*, te*sti*s, »»varies 
etc. has be*en done* away with. People sufferiim' 
from insunicie*nt or .-dinorm.-d supply of tln*se 
secretions of sex vbuids will now have the* fortune 
of c'ettinji' an adeejuate* sup|)ly of s(*x hormon(*.s, 
wliiedi can be* manufacture‘d from ste*rols. 

Intcrconversion of Sex-Hormones 
An astonishinii' result has recently be*t*n obtained 
in nul<*naiidt/s Laboratory wh(*re, Dannenberj*' has 
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su(('(hmI(*(1 in <M)nv(M'1 inj^- tin* nnilr liormoin* iiinlrn- 
stainlioiH* {( ) wliirli h.-is hoi’ii isolnlofl iVom 

1(\st('.s into :i rcniiiio one ( I :'2 .‘irnlrostcndioin*) only 
by insertion ot* ;in ndditional donblo bond in 1 :2 
|)osi1ion. This new siibslancc has tin* power ofeans- 
in|Li' eoni|)lele oesliais in a castrated mouse when 
injected but <-annol (‘anse <*ond) yniwth ot* eapon 
which is the cdiaraclerisl ie proi>erty cd* the rormer 
one. 

.\n interest ini'- snbslaiiec' has also been reported 
to be formed from a mab* hormotu* d<‘ hydro andro- 
stei’on 'IMiis <'omponnd has been term- 

ed as androslendiid ( ( 'i.,! I.;„t tv ) and lias the pcs'iiliar 
power of sh(»\\in” bi sexual proper! i(‘s i.r., of 
causing- comb j*-rowlh «d' c*a])«»n and oc'strus lorma 
tion of castrated fc'inab* mouse*. 

Whelliei’ some* sindi transformation takes place 
in the animated beinj»s are cpiestions still to be 
solved. 

Sterols and Saponins 

It has been shown that saponins, the «lucosides 
present in the [ilants which have the property of 
actiiif; as emulsifying' agents as soap solutions and 
thus causinjr oils and fats to be absorbed easily, 
have close structural rc^seniblance with bile acid and 
hence with sterols. Zijio^enin has been 

converted to acd io-allobilianie acid (thuHidb). 

Sterols and Cardiac Poisons 

Thoiu:h the* c'ompounds classed as cardiac 
poisons ( r/ariyenin, Stro])hanlhidin etc.) were 
unknown to the natives they made use of the crude* 
extract ot the plants in which these oc'c'ur, as their 
arrow-j)oisons. 


Tin* active principles have now been isolated m 
the imvified condition and have lieen and are beinj^ 
used as medicines to cure <*ardiac weakness and 
irre»:ularities. 

That these substances are also members of the 
sterol }»ronp has been proved by the formation of 
actio alio cholanic ac'id (('anil uO-.) from u/arij^enin 
((V:H.d>.). 

Sterols and (’arcinot^cnic. Substances 

Throiu*'h the lii'ht of the modern resc'arch it has 
been c'stablished bc'yond doubt that cancer is not 
produced by any organism but it is foriiie<l by a 
]>eeuliar method of «‘e!l division and dc'struetion of 
the tissues at a ‘inhaler spi'ed. 

In the year llloll CooU .nid |)j>dds of the Koyal 
fancer Hospital. London and Wieland and Dam* <d' 
Germany announci'd almost simnltaiu'ously that 
m<*th.yl c'holanthrt'Ue nbtained from a l>ile 

acid. Ili-Keto cholanic acid, is a very active (aiicer 
produc'in^ substance. 

i\ow as the const it nl ion of this jirodiict has 
been known and the mechanism of working' of this 
carcinoj»:enic substance has also been ascei‘taiiu‘d to 
a. certain extent we can hope that throipih the 
advancement of the knowledge in Hu* branch of the 
chemistry of sterols and relat(*d compounds, sci(‘nce 
will soon find out means how to prevent its forma- 
tion and to t*ffect its cni-e. 

Conclusion 

Thus it is se(‘n that the recent observations 
re^ardinj* the jirmluction of antiraehilic substance's 
from sterols other than ei''i()stc*rol, transformation of 
more than om* sterol to I he hijihly active sc*x 
hormone's ed’ bidh type's male* as we*ll as female and 
e-emve-rsieni e»f stere)! and ste'red elerivatives te) bile* 
aeiels, carcine)j»enie substane-e's e'te*. have aelelcel 
jrreatly to the interest in the subjeed anel have led 
te> the search fen* new' ste*i*eds anel stered elerivalive*s 
in the plant anel animal kin^nloni. 
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Nobel Laureate in Physics for 1938 
— Professor Enrico Fermi 

K. C. Majiiiiidur 

Hii*‘ l{ -s” iri li 1 11^1 II 111 I*. ( ■ ilriil 1 .1. 


'I’o Di* KiU'ico Fct'Mii. Ilic iiiosl mitsl.-Huliiiii IMiysi 
risi of Itnly luis ;i\v;ir<l(Ml tin* Nohcl fnr 

Physics this ycai* for his “ Disi orictf of m ir 
(h nn uhtrif mdinm iin suhshntns niffnifh ml hif 
lrra<linlio}i of Mnfirons tnid otiur rts(orrfn.\ on 
Ihi rrmhon rrtohd Inf ntnlmns." P»oi‘n in 19i)l, 
l*\‘riiii liis preliminary nliiration in Italy ami 
lali-r on in (oManaiiy nml<'i- Pi-of. Max Ihnn in tin* 

I ‘ni\ ersit of (JoHinycn. Il<‘ is at prcsisit servinii as 
Pr(»frssoi’ of Physics in the rniversily of UNnne. 

Permi’s first \\an*k of importance was an exten 
sion of Saha’s theory of TluManal Ionisation which 
he worUe^l out in 19li4 in eollalmrat i<in with Prof. 
1'i‘ey of Am(‘i*ica. 'Phe woi'k whieh hrouiihl l*’eniii 
to th(‘ foi’efi'oiil (»f Physieisls is the discovery of 
f’ermi Slatisti('s, itin* law of vehx'ityHlist rihnt ion of 
electrons in thermal tMpiilihriiim ) a work which was 
inspired hy lliat of Prof. S. Hose of the Dacca 
I 'ni\ersily. To (jiiole the ivords of an emiiieiil 

|>hysicisl, “the two slalisli('s perlake of the 

nature of the two world-regions from whirh 
the two ph.ysi<*is1s hail. In loose’s syslein 

there is no limit to the mimher of pai’licles 
hei*<liny t(»”e1her just as we fiml with Paslenn*rs. 
In l-’crmi ’s there is a \ ei'y strict Ijau, ami 
h(‘r-dinn- is s1i*ie1ly I’euulated as in all western 

countries.” Hose’s Law is fouiul to hr true fm- liuht 
corpuseh's, and tin* particles with an even mass 
miinher; Permi’s is found to jx* corns-t for electrons, 
t»rott)ns, and pai'tieles of odd mass nnmher. ’I’he 
id<'as thus introduced were respofisihic for thr(»winu 
li:i,hl (Ml many important problems in Physics. Dn 
Hie basis of this tlusiry Prof. Sommerfeld of Municii 
was able to explain fin* pu/zle id' electi-ieal 
conductivity of metals ami a number of workers 
I'ollovvin**- the illuminating- work of Prof, powler of 
< 'ainbridii’e were able to throw much li;.iht on the 
conslitutiou of those wonderful stai’s called “ White 


Dw'arfs ” in which “ matter of the size of a rupt*e 
weii^hs more than a ton and requires a heavy crane 
to lift it nj) ” (Kddin^toiiL In IJPJS Pei*mi was 
siieei.ssful in calciilat iiur the Potential field inside a 
roiiiplex atom by assiimiriii that the electrons inside 
it obey his newly lisenvei'ed statistics and this 
work threw much lijiht on the disti-ibution id' 
eleiin Ids in the periodic table. 'Phis method 
of ealcnialion of statist ii'al tield by |•\‘rmi was 
responsible for many important developments 
in atomic as well as in nucleai’ Physics iluriny 
later years. Another important work of Perini 
eonsisteil in deduciny- a theoretical formula for 
the evaluation of the magnetic monient of nutdi'i 
from a know ledyc* of hyperline si I'licl ure separation 
of the eneri^y IcNels of atoms. In Plli!) he succi‘ss- 
fully developed a <»eneral ipiaidinn theory of electro- 
maynelic tield in whieh ehariics were pi’eseiit. He also 
br<fu}:hl to the fore front the iidierent defect in such 
a loi'imilat ion. He showed that the licneral tield 
eunld be separated inio two parts transverse jind 
loimit udinal : the former one behaved .just like the 
ordinary rediation tield of .Maxwell Dirac, showin**- 
the eharaetcrist ie properties of a particle under 
Li»i-eidz-l ransformat ion and was responsible foi* 
emission, absorption, etc., whereas the latter one, the 
longitudinal jiart <d' tin* field ^ave rise to the eleetiar 
static interact ion ft'oulomb tield) between char^i’d 
particles ami therefoi'e contained terms which bi*- 
eame inlinite. 'Phey represent the self eiierjiy. 
tise energy of tiie slatie field of a |)oint chai‘;i-e. No 
.'■atisfai tory sobdion has yet been found to this 
fundamental difliculty of intinite self ener»»y as 
pointed out by Permi in 192!) 31. A similar theory of 
(Quantum elect rodynamies in a mori* yem ral form 
was also independently developed by Heisenberg- and 
Pauli. 

Shortly after this Permi tuiaied his alterdioii 
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to till* prohloiii of Kjolio-jict ivily on which w;is 
1‘ociissimI llic altcnlioii of the scit'iilisis all ovco* the 
worhl. When ileiseiilxn’fi- was seriously luisv' in 
hnihlini*- n|) the mi<‘lcns with PnUons and \en1rons, 
instead of Ti'otoiis and Electrons as assumed ear!i<‘r, 
Fermi cann* forward in 1!1M4 with a theory of ray 
(ele<*ti*on) disintcurat ion from the radioactive suhs 
tances, which has far r«‘achim' eonse(|nen<*e in our 
uiKlerstandiim, not oidy of the nuclear phenomena, 
hut also of the nalnrt' »d‘ the physical world. The out 
standini;- diflicnlty with tin* /i-ray tiisintejirat ion was 
to realise how the cli‘clrons emitted hy a nucleus 
which has jiot perfectly well defined (|uantum lev<*ls, 
c(Uild ha\e a <'«)Mt iniu)us dislrihulion of imeriiy 
amon:.ist themselves. M'liis disei’epaiiey hsi llohr to 
advocate lh(‘ saeriTn'e of the eneryy-(‘on.se?'vat ion Law 
for nuclear proiM'se., whereas l*auli was imt prepared 
to yive up this time honoured law (»f IMiysies and 
asserted that during- ^ ray disintt'urat ion a new- 
kind of |)arlieh‘ was simultaneously emitted aloim 
with the <‘le<‘tion and earriisl away the halaiu'e 
energy, '(’his new partieh' is called nn(fnno, a 
parti<*Ie having no charge and practically no mass. 
Jn l!KJ4 Fermi <*onst rinded a very in.ueneous theory 
of fi vt\y disint<*^ration based on tiu' hypothesis of 
Pauli, in wdiieh the law' (d’ eons<‘rvation td’ energy 
holds jLiood, and explaiinsl, at least (pialitat ively, 
the form (d‘ the energy <listrihut ion eurv(‘ of ,lhe 
emitted eletdrons. He thereby assumed the virtual 
existeni'c <d' a “ lield,” which caused the transition 
<d* the mndciis fr«>m its neutnui to jiroton state with 
the emission (d' (de('iron aid nmitriiio. In describ 
iiiji’ the interaction of this fiehl with the nuclear 
particles Fermi iid i'<«duce<l a constant term havin;: 
the dimension of leimth. The ))rocess is anahm'ous 
to that of the omission of a (piantum from a lh»hr 
atom in its iransititni from a hi;.:hcr tt) a lower stale 
under the inlluenci* of the (dect romauiudie liehl. 
With the helj) <d‘ the Fermi-lield Heisenberg was 
able to explain tin* ]>lienonienon of “ shower ” 
produced )),y ci>smic rays. Fermi’s theory 
also exi)laine(|. as shown by Wi<d\, the anomalous 
majiindie moments of the proton and the 
neutron, whi<di are alxuit three times ami —2 times 
the nuclear Itohi magneton respe«div(dy instead of 
and zero nuclear ma}*:neton as expected from 
Dime’s theory of elementary particles. Jlis theory 


lias thus opened a new path for studyinj^ the baffling 
problem of constitution of the nucleus and the laws 
prevailing amongst its inhabitants. But Fermi’s 
theory goes further. The new constant introdmusl 
by Fermi is (d‘ a great fumlamental nature. As 
already emphasise<l by Heiserdierg, this fundamental 
constant (d’ F<*rmi is expect<‘d to revolutionise our 
knowledge id' the physi('al w'orld just like the 
constant r, the velocity of light l•cvoluti<lnise<l the 
conception of sjiace and time (Einstein’s tluHU’y of 
spi‘cial Kelativity) and the constant h, tin* Planck 
constant, bnuight a revolutionary change in 'the 
eoin*e])li(»n .of Wave ami jiartiede (Fncertainty 
prni(dpl(‘- Wa ve mechanics). • 

All these works are on theoretii-al i)hysics. N(»w 
what is very amazing in h’ermi is that all on a 
sudden om* timls him working in the laboratory, 
busy in boiidiartling the Nmdeiis (d' atoms with 
(‘hadwi(d<’s Xeiitroii W'hi(di has no <diarge but a 
mass nearly (‘pu.il to that id' the Proton. This e\ 
periment id' l*’ei*mi yielded r(‘sulls of fumlamental 
impfU'tam'e and has become now \ery cidebrate 1. 'Idle 
id<‘a (d’ bombarding nneleus with heavy elmdrically 
charged Alpha particles and causing aid itieial iimlear 
transformation was tirst successfully earri»‘d oii! in 
practice by Lord Kutherford in 1{)I!I. P»y bombar<l 
ing Nitrogen nucb‘us with the fast Alpha jiartiedes 
of Ka<’ he observe<l that the protons werf* (‘jecled, 
the original nucleus b(‘ing converti*t| to a hea\y 
isotope (d‘ Oxygen. His w^ork was soon folh)we<| by 
his students in (’ambrirlge and by Bothe, Fiirie and 
Joliot and others on the ccintineiil, who ma le a 
systematic study of the artificial radioa<*l ivity eausi* I 
by bombarding the lundeus (d’ different elements 
with the Jlphif ptu'lkli' obtaineil from dirfereiil 
sources. In course of tln‘se investigations Furie 
and Joliot observed in a number of east‘s the 
emission of positive electrons after the source of the 
bombarding Al])ha partiide was removed. 'Phis 
sort of I'adioact ivity as induced by the nmdear I'eac 
tion behav(‘s v(‘]'y similar to the ordinary radio 
a<*tivity of the radioa<‘live elements and is called 
ImluA'id Ifadw-artirit !f. Xow' F(*riiii ])erceived that 
the Nditron, since it has no charge, wouhl penetrate 
straight within the nucleus without being stoi>p<'d 
by its surrounding electrical forces and would 
therefore be the most powerful projectile for 
attacking the nucleus or the heart of the atom. 
Though the first neutron disintegration was obtained 
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hy Koathrr by l)oiul>anrni«‘ Nitrogen with ncutrims. 
when iilplia pai'liclt' was oiiiitttMl, it was, iti lad, 
hVrmi’s syslmiatic' iiivost ij*al ions with in*iilroii 
bonibardiiKMil, wlii<*li liavu opciUMl a lu'w avcniu* in 
tlu fi(*hl of niH‘l(‘ai* physit's. Krniii’s rxpcnim'iils 
with Neill rolls may be divided into lw<i ;'roii])s 
namely, timse per1'()rme<l with fast nenli-ons (aljoiil 
Mi Me\ ), which are emitted. Tor examph-, rroni a 
radon I beryllium soiirei*, and thosj' with neiilnms 
sh»wed <lown to tliermal enei’jiies (?.r. to (‘nerLii<*s of 
yas molecules at room temperal ui’e, whi<*h. are about 
a lew volts only) by passam* Ihrou^h a h\«lroL*en 
(‘oiitairi'm^' matei'ial. 

Kermi’s <liscover,y oT induet‘il radi»ta« t i\ it y in 
l!i‘)4 by neutron bombardment ‘•a\e a vigorous 
impetus to physicists Tor the d(‘Velopiin'nt ot‘ Nuclear 
Mhysies. Ily bomba rdinu' many elements with fast 
ii(‘ul rolls, h'ermi obs(‘rved emission of (‘lectroiis when 
the source of neutrons was removed, activit\ beimj 
thus indiKM'd in the bombarded elemi'ids. 'Phe new 
radioaeliv(‘ isotoj)(*s thus jirodiicisl have the atomii* 
number either less by one or two units or i<lenticai 
with that of th(‘ original nucleus. Kermi also 
found that in many cases the neutron was dircsUly 
captiinMl ]>y the nucleus without (‘mission of any 
nucl(‘ar i)ar1eles, the ex(‘ess mierjiy beinji* emitt(‘d in 
th(‘ form of y radiation. 'Phis sort of radiative capture 
of the incident neutron is ^(‘iierally cxpe(*tcd for 
the case of licavy elements, when* the potential 
barrier is sufticicntly hij'h to i)i’event the charged 
particles to leave the nucleus. 'Phe most (^utstandin;* 
discoveiw by Feiaiii and his (o-worhers in this (‘onm*(* 
tion is that of a new radio active element obtained by 
irradiating: uranium with Neiiti-oiis. They observed 
several periods of induced activity and proved b\ 
m(‘ans of ch(‘mical test that the active bodies must 
be traiisuranic elements, their atomic number beiim' 


greater than 92. Tlie I'oseandies of M(‘iliier and 
Halm hav(* confirmed tin* existeiu'c of some of these 
( lements; out* of them is probably KUa Rt* (/ 93) 
and the other product an KUa-Os iZ 94). and still 
another Kka-I*t {/ 9t)). 

The ('Umax came, as remarked b.y Ih'tlie, when 
the Ibnnt* ,i*rou]) i .( Kermi and his eoworkt'rs dis 
covered the so-ea!lt‘d * water (‘fleet ’ wh(*n th(*y 
obs(‘rved that tin* activity of the simi)l4‘ capture ])ro- 
((‘.ss of tin* n(‘ul rolls by many (‘lements was (‘iior 
moiisly inert'ased wh(‘n tin* source and tin* irradialt'd 
(‘l(‘mi‘nt W(‘re surroiindt'd by a hydrogen containinj;’ 
material. like paraftin (O' water. 'Phis was 
explained by l•^•rmi as due to tin slowing’ 
down of tin* neutrons by ('oHisions with 
hydroiicn atoms. 'Pin* bombardment of .\ucl(*i by 
slow iH'Uirons showed another very remarkable 
(Ifec'l, namely s(‘l, (*t'V(‘ absorption of Iht'se ii(‘Utrons. 
'Ph(‘ neutrons whi<4) produced strong' activity in oin* 
eleiiK'iil wen* bnind to cause no appreciabb* activity 
in oth(‘rs. 'Plu'sc* ('aptiiri* reactions indu(‘(‘d by shnv 
neutrons arc* V(‘ry fundamental in inv(‘st i}.*atin»: 
nuclear structure. Iiifaet tin* discoveries of these 
r(‘actions with slow neutrons iiy K(‘rmi, toyetln*!* with 
those of the resonance l(*V(‘ls of the nucl(‘Us have led 
l*r(d‘. liolir to formulate his riceiit theory of nucK'Jir 
react ions. 

l-'ermi is only 37 y(‘ars of aue and has built up 
a tine school of IMiysii'ists about him. lb* was el(‘(‘ted 
many yiairs aji’o a m(‘m]K‘r of tin* Society of liineoi, 
fill* oldest and the cel(*brat(‘d seieiitifie Soei(‘ty ill 
Italy." The Society is so ealb'd because its members 
are suppos(‘d to poss(‘.ss an extra vision which (‘Uables 
them to se(‘ throimh walls of i^norancj', like the 
mythical Lynx Avhich can se(‘ through material 
obstacb‘S. PVrmi is a noted Alpiiu* climber. He 
has ”()1 fri(‘iids in seieiititie circles all over the 
world.” 
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The Message of Muscles and Nerves 

Basu Kumar Uagclii 


PiiYsioLOi.v i?iv<*s1 iii.-ilrs llx* rmiclinii of livinjr 
slni(*liii*(*s irM linliii<4‘ .‘iiid liiusclcs; il li;is (Ioim‘ 

Ih.'it Tor ('(>iiluri(‘s. Hut not iintii nlioiit tiu' otHl of 
tin* IStli rc-rit iiry dill it know tli«‘it nerves iiiid iiinselt‘s 
<'{in “ t;dk ”, i.( .. e;in yivi* eleetrionl “ mess;i*»:es ” 
vvliieli ;ieeoiii|);iny their eliief rnnetions i>ii( wliieli 
jire not their chief functions in the body economy. 

Wlu'fi Mr (J.-dviini of Itnly ;in<l his u-ood, help- 
ful wife jiccidentnlly disc()V(‘i'ed in I7S(> that tin* 
l(‘}^- (d' a dead fro^ hiin^i with a co|)p(*r hook from an 
iron hallustrade ^av(* a spasm tin* moment it toiicheil 
tin* latter, they (ame a<*i‘oss a iiniipn* phc*nomenon. 
The sijiiiilicance of it in all its hearinjis is not reali/e<l 
even to-<lay. Tin* phenomenon was the electrical 
manifestation of living tissues l)rouy:ht out in this 
ease hy contact with dissimilar metals. Thus, amidst 
erude suri'oundiims, (*l(‘<*ti*ophysio|oj»y, a cousin of 
j)hysiolo«iy, was horn. To-day most seiisitivi* radio 
valves with delicate (‘leitrical applian(*(‘s costing 
hundreds, even thousands, of rupe(*s and ajuplifyinii’ 
the tiny curr(*nts in tin* liviim' tissu(*s as much as 
2 milliou tinn*s to maki* tln'iii re<*ordahl(*, constitute 
the e(juipnn*nt of some of the mod(*rn el(*ct rophysio- 
lo^'ieal lal)oratori(‘s. tiaUaiii wouhl *^ape in astoiiisli 
ment if In* could he resin*r(*cted and see all this. 
In the last lifteen .years or so Kui’opi* and America 
have* made r<*markahle pi*o;rr<\ss in el(‘<'t rophysioloyy. 
Hut in India, harriim the }ireat work of the late Sii* 
»l. (\ Host* and his co-worl\(*rs, advanced t*lec1ro- 
physiohmrn'al research has heen coiispic-uous hy its 
absence. 

In addition to its own ])lanniim <d* iimeiiious 
experimenlal te(*hni(|Ues, elect roi)h,ysioIoey has had 
to depend to a jireat e.\tent for its advance upon 
the <h*velopmeJit td‘ iin'reasinjily st'iisitive and 
at'curate eh‘ctrical i*ecordinj* maehin(‘s. Schwei^jier 
(ISII) devised tin* first j»alvanomet(*r to indicate 
c*h*ctrical chaimt's. ( fersteail’s ^ah'anometi*!* (1S2I) 
was much lM*tt<*r tin n Schvvei ‘iter’s. Xohili's a.sta- 
tie needle «alvanon*<*ler (l.S27j was first u.se<l for 


measurin**- tin* electrical pi'operties of froiis’ muscles 
which wert* thoujiht to he dm* to what was then 
called “animal i*h*ct]*icity a v<*ry unfortunate 
and confusin:..!' t(*rm. 'riu*r(* was a rejiular sci<*nt.i(ic 
war oV(*r this affaii* of aiiimal elect I'ieity h(*twt*(*n 
ti'alvani and \’olta ami their follow(*rs. /Jalvaiii 
thoUiiht el(‘(*t ricity, or I'atln*!* animal (*h*ct I’icity, was 
in animals hut not in m(*tals. \'olta thought it was 
in dissimilar m(*tals caiisiim animals in (‘oidact 
with them to react elect ri<'ally. hut not in animals. 
.\s Waller point(*d »mt lat(*r- “ l*oth ass(*rlion.s are 
<*on*eet and both denials ar(* incorr(*ct,” we now 
know animal curr(*rds exist ami so <lo m(*tal ('Ui*r(*fd.‘?. 

'rin* famous du H>ois-Keymond diseovert*d in 
IS4S many important eh'ctrical ])roperti(*s of ani- 
mal tis.su(*s such as tin* negative* (‘l(*clrical currt'iit, 
call(*d injury or rest current, which oc<'ur.s when 
the u]ipt*r surface of a n(*i*vi* is c«mnect<*d by a 
wire to any of its cut ends. \\v shall skip the 
brilliant r<‘S(*ai‘ches of J. Muller, H(*lmholt/., and 
others iudy iin‘?it ioniny- that I l(*lndiolt/ first dis 
<M)vered the ratt* (d‘ spt*ed of m*rve impuls(‘s. whi<-h 
is .'■'S to !)!l ft. pel' second for a froji’s motor nerv<’. 
'Phis sp(‘ed is inlinitely slower than that of (*i(*ctri- 
city. t^uite a surpr*i.se at that time! Li])pmairs 
capillary (*h*cti’om(*t(*?* I 1S72) (*nhanced tin* a(*eura<'y 
of el(*ctrical ••(*c(n'ilirm. Kinthoveii’s strinji' jLialvano- 
met<*r ( l‘.)t)h althoimh more sensitivi* than 
lii])pman’s instrunu*nt has had ipiite a hit of inertia. 
Then followe<l differ(*nl types of oscillographs moia* 
advantageous than the strin** ualvanometer and 
consi<h*red fairly 1“*' ordinary purposes even 

to-<la,y. IloW(*ver tin* iin*rtia less cathode ray 
o.scillo^raph t)f the mod(*rn type (first made by 
Hraun in ISJIO), the nmst accurate of all, I'eproduciim 
without ilistortion i*leetrieal oscillations as hi}ih as 
200 million ])er second, has provi'd to be one of the 
jireatest boons to scientific work(*rs of to-day includ- 
ing' those who want to know what neiwes ami 
muscl<*s hav(* to “ say”. Hut t*ven that would have 
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THE MESSAGE OF MUSCLES AND NERVES 

\( it woro imt I'ni' tlu* HUiplificatitm 
• «lcvi(M‘S nsfd with it whicli iiHidn-ii (‘l(M‘irir:d 
tMi^^inciM's li.-ivr |)hi(M‘d in tlii' li;mds of chM-l rophy.sin- 
lojiists. 

( >IU‘ ()t‘ tho .m*c;ili*st pliysiohi^ists of .-dl linir is 
Sir t\ S. Shi'rriii»-toii nl* I’iimhiiid, n Nohrl l.-nircMti*. 
||(‘ li;is duiK* MMH*o tli;in ;iny othor siniiU* iii;in in 
iiindcrn limes In ()r()V(‘ tin* int(‘j*i\i I i\m ;n*linn «»r flu* 
ii(‘rvnus system. StMisory nerves ennvey inin tlu 
spin(‘ ntid hraiii inrormat inn nf the wnrhl nr inimi 
p:irt nf the h«)dy impressed nn the sense nruiiiis, 
iimlnr ner\'es ennvey “ nrdi'i's ” rr<mi tlu* spim* :imi 
llie hraiii’in la'spnnse tn the in rnniiat i<»ii reneix »‘d. 
In tlu' miis<‘les ainl inlands; tlie nervous system 
selt'fts, int <‘}irates, <'n-ni‘dinates ami elahni'.-ilrs ihe 
inrnrmalinii and the i‘es])nnses in a<M*nrdam'»‘ with 
(•iivij’niimeiilal demands and its <»wn inlei-nal 
patlerns. 'Phese are its rum-tinns. It is a \asl and 
mnst inlri«*ate tel<'|)hnne and eniitrcjHinji system in 
one. Muscles ar»‘, in a sense, slaves to llm nerv« s. 
Muscles move hnues, maU<‘ postural eluumes knead 
and carry forward fond, ))unip and push hlnnd, 
inllale and dellate linijis, maU<* us hlush ;md pale, 
and do many other Ihiims, hill ail these funeli«»nv 
are made pnssihh‘ uiainLy 1hi*nuiih lh(‘ inlluem'e of 
Ihe nei’vnus system, tlu'ir master, especially in 
hinhor animals. When* mind comes in is a point 
that is heyniid the province <n‘ oi-IIuhIon phxsiohmy. 

An interest inj,*' proldem of modern eleei rophysio 
loiiv is to record ami analyse tin* eh-elrieal messages 
that nerves and muscles ^ivi* out when they dis- 
eliai'ji’e the ahove-immt i«ine<l functions. >'ou cannot 
only listen to them on tlie loud s|)eakei’ hut see them 
ri^lil lad'ore you as they Hash on the s( r«M‘n ampli 
lied hy the w«)iulerful machines of to-day. 'Phese 
electrical messaj^es come from the mn-ve im]>ulses. 
Ihit what are the nervi* impulses' Nerve impidses 
uiiino- ovei’ a nei*ve nr a nei-ve lihre ai*(‘ not exactly 
I ihe t he odinary How t)f electricity or eleclroris 
throuoli a melalli(* win', yt't tliey are similar in 
many respc'cts. Professor Adrian of (’amhridue. 
■I Nohel laureate, and otliers, have maintained that 
lli<‘y are like <liseoid inm)us “ bullets from a firinu 
imndiine oun ” and not like a continuous stream o\ 
\witer runnino- ont oP n hose. 'Plu'v are more or less 
dvin to a hurnin^’ fuse of a (ii‘e-ci*acker. In technical 
i inmiaf,*'<‘ they arc lh(‘ j)roj'ressive, st«'|) by-step 


d(‘po!ari/.a t ioti of the s(*mi pei'nn*ahh' membi'am' (d‘ 
the nerve fibres a sort of movinu i‘\(*ham»e t»f ions or 
<*har*i<Ml ('lecti'ical parli('les hetwii'ii the inner and 
outer surfaces of tin* nerve fibres. h'urther. an 

extremely ^ra»ln:d impael of a erriain type ol’ 
slimulus will fn)l start a m'i-v<' impulse, and alter an 
effective stiiiiiiliis starts it a secoml stimulus (d‘ 
ei|iial value, adniinistere<l within one thousand of a 
setoiid of the tii'st or even within ten Ihousamis of 
a siM'oiid as in the easi* of some slow-<*o!idu<‘t in^' 
iiei've fibres, will not evoke a nerve inipnise (tlie 
nerve or the nerve fibre remains refraetoi'y) 
e.annot tlu'ii he widpped into any aetivity. 

P root the results of experiments on animal 
nerves (MUieliisions liaxn' heefi dr'awii in regard to 
Horn’s which are not \ m-y far from the ti'ufh. 
Sujipose sono' one touches youi' skin <piickly and 
liuhtly isay with a 1(1 liim. pressiii'c'. 'Phe touch will 
('ause a temporary deloi-mation of your touch (»r‘ian 
on the skin which a<‘ts like a Iri.nj.ier and starts a 
st'iies of nerve impulses riiniduLi o\'ei’ the nerv(‘ 
fibres eonneeled with it. 'Pile nerve ini|mlses will 
rae«‘ ipjiekly alonjj' over the fibres in sti'ps of any- 
u lo'iM' from ID to IDD pe r se e*oml i te-e'hnie'ally eailb'e! 
fre<pie-my) until they reach yoiii* brain and ymi 
have* the* se‘nsali»ni of touch. The sti'i'fiylh of the* 
steps (tim iM'iwe impulse's) is always the' same' 
aeM'orelirm- tei the' all eir-noiie* law in the se'use that the' 
lu'iwe impulse's ap))('ar e'ithe'i* with maximum streiieth 
eu’ <h» neit a|)pe'ar at all : tln-y e*annot ap|)e'ai‘ half way. 
lint # 110 * numbe'i* e»f ste'ps per se'coml may be' more or 
h'ss, that is the' fre'ipieiicie's eif ne-rve' impulse's may 
in* fast e»i’ shew. Suppose' soiio' oiii' pre'sse's yeiiir skin 
ine-reasiniily hareh'i'. 'Pw(» things will ha|>pe‘n. 
I•’irs1, the* nmre' inte'iise llo' tenie-h stimulus, the' 
ure-ater is llu' nnmbe'i' eu* toiie-h e»rj,ians aiiel ni'rve' 
tibre's e-alb'el into play. Se‘e*emil. the' impulse's will 
lake* many nieu e' ste'ps pe l' se e-oiiel ( be ., wall have 
a miK'h hi'.ihe'r fre-epie'ne'y ) in neuiiji tee the' brain, eive'i* 
e-acll eif the' ne'i'X e' fibl'e'S ami the- nieU'e' inte-nse' will b(' 
yeuir teelle'h se-’:atie»n. See liieedei'n se-ie-lltists be'lie'VC 
that the' inte'iisity eef a se'iisafieeii is |»i‘ope)rf ieena I lee 
the* numbi-i- eef lo'i'Xe' impulse-s |)e'r seeoml (Aelrian). 
'Phat is true' pre^vieh'el the're is iieethin*: tee elistrae-t 
yeuir miml ami pitexide'el veeu fe'i'l the' eliffe*re'n1 
iiite'iisit ies eef a se-nsal ieui, whie-li you eef e-euirse' elei 
but whie'jj ai'e* see e'iftle'ult to me asure' se'ie'iit ifically. 

.\e)W suppeese a'jaill that a eeein is plae*e'el on 
yeuir palm ami ke-iit the're' feu- a fe'w se'ceuiels. At 
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first there will he ;i hui'sl (»!’ inipnlscs, say 100 to 200 
per seeorid, ovn* tlio iutvu fihrrs (Mmiu'eted to the 
palm, then the impulsrs will hecnmr less ami less 
until tln*y arc inciiiilar ami s<*arci*. Ami the 
ex<*iiatory proct-ss nl' ,y(Hir loiieh orjiaii hec-omes less 
ami less too. 'I'liis is the plictioimMion of adaptation. 
l*sycholo}ii<*ally also yon l)c'.;in to »ct atciistoimMl to 
the “ iVel ” o)‘ the <a>in. Thus, altln)n‘*h far from 
solvin'* the hody-iiiiml prohlem, ele(‘troi)hysiolo»:y. 
hy discoverin'' the miiintc elect ri('al hehavionr «d* 
active nerve fil)i*es, is at least making' that hi^ old 
“ ^ap hel \wen stimnliis ami s»‘risatlon a little 
iiari'ower.” 

Krlaiiii*'!*, tiasser and others of America have 
fiirthei’ analysed the neivc* impulses- hy their 
elect rie messaue piekcsl np from the surface of a 
nerve. I’roiii the el(‘etri(‘al messav:e tlnw (-an ronjihly 
estimate the speed-eapaeity and Imielion of soim* of 
tin* nerve lihres of whi«'h a nerve is e<niiposed atid 
which in reality s«'ml these messaiics. The (‘leetri<'al 
messajic can h«' inst rnmentally converted into 
visible hirms of tiv(‘ distinct types with their 
characteristic timing- and strength, each type 
having- heeii ^iven a naim*. .\!J alpha messaj»e looks 
like a very tall spikt* llashini* on and then off within 
ahoiit lialf of one thonsami (d‘ a secomi; heta hand’s 
on the side' of the alpha like a hump; ^amma, 
following- it, is a small saw t(»othed project l(»n. 
'riiese three together are called A. 'Pheii folhnv Ji 
ami r messa,u-es which hu»k like two very low eleva- 
tions in outline. Thes<' im-ssaj^es are shaver than 
the alpha. Hashing- on and then off ovei* an active 
nerve in a few thousandths of a second. Some of 
the fattest of the ner\’e tihres. sm'h as of a fr()»’s 
seiati<* nei-ve (in its lej:) containin'* sr>4 me<lidlated 
nerv(‘ tihres, (‘ach with a diameter i»f from 1>4 nii(roii 
to IS micron ^a micron heiii^- one thousandth (»f a 
millimeter) have when stimulateil a strength in 
their A messajie to the extent of fia)m 2.0 millivolts 
for alpl'.a down to .1 millivolt for ^amma (one 
millivolt heinji one thousandth of a volt). These 
fattest nerv(‘ fibres are the fastest of all, able to 
carry m*rve impulses in the shape of alpha, heta and 
l^amma ovt‘r them at a spetsl of from 140 feel to 
over dOO feet ])er second. That imdudes the speed 
of mammalian 'lerves. The messaj*es /> and (\ 
howeV(*r, are ver\ weak; they aie whispers, as it 


were, of very thin nerve fibres, 5.5 to 2.4 micron in 
diameter. Some of the,se thin fibres carry nerve 
im])uls<‘s over th(‘m slower than a fast ruiniinj*: do^. 
2 to 14 feet per second. The truth has been mat he-* 
malically expressed thus: the comiuction rate of 
nerve fibres varies Jiot as their <liaiin‘ter hut as the 
s(|nare id’ theii* diameter ( Krlan.i'er ). 

Now thoiie-h it has not y(*t beiui jiossihle to 
relate all the nerve fibre's of various thicknesses to 
th(‘ir functions in terms of tht'ir electrical messa^^c 
.some facts like the following- have emer«*e‘d. Most 
of tin* motor m*rve fibres whiidi carry “ onlers 
down from the brain and the spine j*ive only the 
alpha mes.saj*e. soim< slow om*s ordy Ji oi* (' 
messaj^e. Some of the sen.sory nerve* fibres which 
carry the cutaneous infoeamition (infoianation from 
the skill) up to the siiinc ami the brain do not ^ive 
the alpha me*.ssa'»e; they ^dve- only be'ta, ;.*amma and 
/> me'ssa^e's. Some of the small diam(‘te*re‘cl fibres 
flash einly li and me‘ssa;*e‘s. The'y mediate 

Involuntary aedivitii'S, they al.se> slowly e'arry the 
information ed’ pain. In fa<4 the* information of 
pain is ne>t e*arrieel by any othe*r type of libre*. 
riiysieal iiain is not simply ele'pe'iielent upon se*iis(* 
en’oans, en* the heael a ml any ami eve*ry type* of ne*rvi' 
libre e*oniU‘(.*tin^* the* two as was lorme*rly thoujiht. 
A fairly s|)eciali/ed line has to transmit pain informa 
tioii before it can be* fe*lt as ])ain in our e*onsciousm‘ss. 

Let us I'ome to se) le weirk ehine eiii intact human 
beiiifi's. Take human muscle's. When you mo\ i* 
any muscle or muscle jiroup such as the* bie-eps. 
nerve* impulse's travel elown from the brain ovr 
moten* nerve fibre's eif the* brain and the s[)ine* to it. 
Kach of ihe moten* fibre's is conne*e*t(‘<l with 120 te 
100 muscle* fibre's and is calleel a moten* unit. When 
yeni move a mu.scle many such motor units ‘‘ fire* " 
electrically, puttinj^- their nu'ssa^e on the recorel in 
the form of many up ami elown (eliphasic) lines. If 
you think of moving tin; same muse*le group with 
end eivertly moving it the electrical mes.sage ^\ili 
e*e)me* sejeni, perhaps from one motor unit, the'ii fr' in 
men*e, ami so on until the record is a mass of e*le*e*tri 
e«al lines. Jf somebody elsei moves the same inuseh 
grenip feir you (whicli is passive movemeid ), the 
eU'etrie “ elanco ” will lie less than when yeni nmve il 
it yenirself, and if you are very iiiueli relaxe*d whit' 
it is iiiove'e! fen* you, the eleelrie elaiiee will be still 
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|<*ss or cvtMi jihsoot bucHiisr your “ ri«»li1 iii»- rcfl(‘X(‘,s’^ 
ill coiinctiou willi llml imisrlr jiroui) will tluMi In* 
luss or ;il)si*nl. in ;i ilisr;is«* iiivoh inj*’ niii.sciil;ir 
wrakru'ss (ni^vasllirnia gravis) tin- iliscasod niiisrlcs 
j*ivo peculiar in*c‘»ular rlrrtric iiirssajifs of uiMMjunI 
strcnj»:tli. IL’ wi* Innl room wr could mcniion results 
ol! many more i*esearelies. 

In the last Jew years another very ]>romisiim 
phase of elect rophysio|o»:y, which is tie<l uii with 
psycJiolo^y, has opeiuMl up. Dr llerjicr of (icrmany 
lirst puldished his results concmaiin** this in l!)2Jt, 
which w<;re later <M»nfirmcd hy Prof. Adrian. It is 
possible now for tln‘ first time in the histi»r.y of 
s<*ience to pick up electrical imlsation from any 
intact human brain, 'fhesi* imlsations or beats 
(about 10 pm* second) are uoiiiLT on spontaneously 
in every biaiin and ari‘ moditied more «»i‘ le.ss almost 
immediately by vision, hearing, toindi, smell. 


concentrated attenti(»n, thouiiht, imaues, emotional 
upset, sleej). slij^ht muscidar nnKcmmit, h\ pimsis, 
etc. Some time aiio I reported results which I 
obtained in (‘onnection with sleep. Drain potentials 
a.s.sume diltVrmit patl(*rns at. difVei'mit stages < 1 !’ sleep. 
In Iowa, Harvard and 10 or Ti other Laboratories 
of the world 1‘ascinatin.u* invest iiiat ions are “'oin;*- on 
alonu' the brain [lotential line. Kp'k'plk's <‘an be 
spotted out by their ]u*culiar brain wave patterns 
lonji: before they are im‘dieally <lia| 4 n<‘si'd as such. 
To day researches aia* b(‘iny nia<le in the I Boston City 
Hospital to locate brain tumors by this method. 
Probbmis of mental di.sea.si*, inmital deficiency, all 
.sorts of psy<*holo!jri(*al and biohmical probbans are 
l(‘ndiniT th«‘ms<*lves to this type of invest iviation. 
Mtalically. biologically ami psycholo‘_»ieally brain ainl 
muscle jiotential work has a bright fiitina'. An 
ad'’am*ed form of ele'*lrical rectnaliinr for sindi pur- 
poses w<mld be a ^reat asset toscieiditic investigation 
in this country. 


Our Automatic Breathing Control 


IA»r W(‘(‘ks ev<‘ii l*or months, tin* unborn child 
in the mother’s wtnnb makes distim-t rhythmic* 
respii’/itory movements, but these movmuents an* 
n<tt brcait hiiifi', in that they do not expand the lun^s 
and k(‘i‘p them expanded. If a lamb is delivc'recl by 
t \‘i(‘SJircan opeiaition without disturbance of the 
placiMital (*ir(*ida1 ion and is kc*i)t in a warm bath 
resembliii”- its normal prc'iiatal ein ironment, the 
ri'spiratory movements continue, but tln\v still are 
not br<*alhino'. 

The baby unborn and llu* fetal lamb maintained 
in conditions <*losely parallelin”- those before birth 
arc* both frec’d of the necessity of breathing', tliice 
hii’th has (»ccurrc*d, howevei;, if the creature is to 
survive, breathing- must and does commence. What 
makes this dirference.' 

Professor A’andell Jlendcrson cd' tin* laboratory 
uf applied physiolojiy at Vale answered, in a pa])ei 
read before the Ponneetic'Ut Academy ol Arts and 
i^eienees, that a function (h*tieient in the Ictus is 
Miiiekly dev(*lo])<*d at birth and then continuously 
maintained throu}i»h life. Of critical importance tor 


respiration, circnilat ion and nietabolisni, I his function 
is that of miisi'ie tonus a eomlitioii of mild st(*ady 
ac'tivity. 

* ’fhe intlalioii which iionnally exists in livinir 
luii^s is a function of tin* tonus maintained in tin* 
riif<])iratory muscK's, Pi‘oiii birth t«) death the lunjis 
are never d(‘liated, because the diaphraiiin is never 
completc'ly relaxc'd. 

.\t birth, tonus is indueoil in the muscles by the 
c'omiim' into ac'tioii of the motor eentrevs of tin* spinal 
c'ord. 1’lu‘ l•t‘lation of these centres to the presence 
of tonus is demonstrated b\ the I'ael that if spinal 
am’stlu’sia ri'aclu's the motor in*urom's. a dejiression 
of tonus rc'sults, which |)roduc<‘s in tin* body a 
diminution of i-espiratory metabolism, stagnation cd' 
the blood in tin* tissui*s. failui'c of the venous return 
to the heart, ainl relaxation of tin* r<‘s])i]*atory 
muscles protlucin;^- partial detlation (»f the luu'^s. 
'Phe c‘xti*eme form of this state*, whi(‘h may follow 
.serious jiliysical injuries and major sur^iical ojiei’a 
lion.s, is ternn*d shock. 

- - 'I'n Inifjloyif Iiiriviv. 
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Legacy of our Civilization to the l uturian of 
6939 A. D. 

I'lMiav will) .'ill oiir ;i(l\;in(-(- of kiinu liou 

I'ap r \\r arc l«i la ad into I lie pasi lo It arn llu* lilV 
lliat i'xisUal mi lliis plaiicl of ours, say .■)()()() ytars 

a^o, at M«ili( iijo (iaro or al Halty Ionia or any oilier 

civilized plai'e of those days. W'lial has lieeii spared 
from the all-sw alhivvifiin’ luiwels «)f lime is often loti 
inadeqnale lo fnrnish any eomplelc knowledge of the 
jiasl. If Ihe aneienl man had only had the fori‘sii*hl — 
and Ihe wherewithal Iti preserve an aeenrate reetinl 

of his life and limes, what a vast expansion of onr 
cultural knowletl^c woidtl he availahle lo ns today! 
'riiat heini*’ not so, we havi i»()l fti depeml on arehaeoloify 
for whaltwtr it can do ftir us in that direction. Hut 
wlial was mil done hy the aneieiils ftir us, we lan tlti. 
with tiur teehnieal aliilities, for the fulure eivili/atioiis. 

It was with this end in view ih.-it Dr I'hornwyli 
.laeohs, President of the ( )«i,lelhorj)e I niversity. pro 
Jiosed in the Srit iilific Amnictin, Ntnemlier. “ It) 

provide for future historians an epiltime of the life of 
an old “'eiieration a {generation in whieh ive lived.” 

St) that, “ ftir the lirsl lime in the hisltiry tif a eivili/eti 
lanti, fulure historians will have .-ivailahle a t htii*t)ii{>'h 
and accurate reetirti jireserved ftir them.” I he tiri^inal 
prtiposal hy Dr Jaetihs has undt r^tiiit several mtidi 
lieations. mainly in Ihe matter tif the date tif this h ‘*aev 
lo the fulure and the place tif deposit of the record. 
It was (inally deeitled that the work Is lirsl 'rime 

('apsule ” would he deposited al the htittom tif a oO 
foot “ immtirlal well " heneath the risin*;' waMs of the 
W'esliiiL!; htiuse I ’iiiltlinii; al the New \’tirk W'orltl's Fair, 
" It has alre'uly hejrun its loiif; journey into the 
future — a jtmrney whieh, it is hoped, will extend 

tlirou^li 5000 years of time,” writes .Mr I). S. 


Youni>holm in the Srintrijic Anirrinin tif Ntivemher, 

The 'Time Capside, as linally etinsi rueletl, eonsi.sis 
of an outer shell tif Cup/doy. east in seelitins. each lo 
he Ihreadetl and screwed itdo the next anti sealed with 
.‘isphalt. The whole tiling' has heen carefully plaimetl 
ami ilesin-ned. The Cajisule which is seven feet linin' 
ami six ami a half inches in diameter, ineliitles mon 
than 1-0 articles of common use in the pn sent eivili/.a 
lion, such as a fountain pen. a meehatneal pencil, a 
watch, an electrical lamp, tie. .Ml Ihe rare ohjtfts of 

pride of our days vvdl also he eonlaimil in it. W’ortI will 
he left for future arehaeoltn^ist s in Ihe form of a Hook 
Heeord of Very laslint*; materials, et)))ii s of whieh will 
he eireulatetl all over the worltl with the expeelalion 
that some, whieh will survive, will i»ive the retjuired elm 
to the fiitiiri.'in for whieh it is meant. In e.-ise ihe 
fulurian fails to follow hie clue in determining' Ihe ilati 
of prest rv ation. certain astronomical data, such as tin 
niiml'.er and tlales t)f the solar anti lunar eclipses ol 
IJI.’P). are i;ivt-n therein, as alst) the pt)silion t)f the planets 
ami the an{»le t)f the I'iarih s Pt)le relative tt) the Star 
Polaris, which will he sullieieiil lor them lo ealeiilate tlu 
lime that will h.avf then elapsetl since Other 

mailers of dillietdly have heen, as far as pt)ssihle, ohvial 
ed, and we all ht>pt‘ with Ihe spt)iisors of Ihe scheme that 
it will rt.*aeh the jvropep hands .^OOO vears hence, and 
i»:ive the futurian an aeeurale estimate of the jiresenl 
day eivilizatitm, feeliuir as we do that the {»t)t)tl instincts 
of the human race will prev.ail in leavinj*' it alone and 
umlislurhed. 

Rejuvenation by Sex Hormones 

Kxperiments ])erformed hy Dr Neal K. Miller ol 
the Yah* University, tvn old men and on patients sulfer 
111 ^ from various types of glandular de/ieieney, revealeil 
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that tlie injection with hormone testosterone ])ro|)ionate, 
unlike the one without liorinone efleeted jrreal and 
decided iinjwoveimmt in their eoiidiiioris. Results 
showed that elution took place of depression, and 
rational aggressiveness that of irrational irrilahilil y, for 
some patients. Muscle tone, energy, afid stamina 
returned, and, in short, the patients wen* in helttr 
condition both emotionally and sexually. Dr Miller 
i^ave <»ut the lasidts of his experiments with hormones, 
fd a meeliiif^ of the AmerieHii ('hemieal Society, and 
ohserved that old men e<nd«l he rejux coated both 
menially and sexually by means of hormone injeeliim. 

Klcclrical Blanket for Babies 

In this meehanieal a^e of ours hardly does a day 
pass, which does nol add sonnthiii)^ in'w to the alreaily 
larji^e nninlaT of the met'hanieal artiihs of eonveuieiiee 
and comfort. Kleelrieity has been of the ^realist 
value ill this direct ion. 'The lal<sl eh-elrieal invention is 
a baby crib blanket which has the virtue of supplyiny- 
sullieieiil heal under absolub* control. 'I'lie Svit'iitijiv 
Amcricun has the followiiii;’ to say in this respect: 

“ 'I’his blanket is fully aiitomatie, in that it 

adapts itsi lf to ehaii^'in^' weatlu r conditions during' the 
ni,i!:hl and maintains a pre-set b‘mp(‘rature level. 
Despite tin* wiring <dntaiiied in its doubh' thickness, it 
can be laundered easily and it is shock proof wlu n 
wet. It is eoiineeteil to the ordinary household c*ireuit 
tif li.) volts but a transfvirmer reviuees this voltaifc to 
is, a vvdtajre whieh is not even strong enough to 
providi' a tingling sensation when passed through any 
part of the body. ” 

The Largest Geological Globe at Kensington 

'riie largest terrestrial globe of the world whieh 
shows both orographieal d<tail and the distribution ol 
tile main geological formations, was formally installeil 
in the Cieologieal Museum at isonlli Kensington on 
Delober 10 last by Sir Frank Smith, Secretary ol llie 
De))artm«‘nl of Seienlitie anil Industrial Re.seareli. It 
‘•oiisists of a sphere of librous plaster, .*> ft. 11 in. in 
‘liameter. “ Six distinet colours are used to indicate the 
''iiliinenlary deposits of the (leologieal eras, and the 
systems formed during each era are distingiiislieil by 
^ifuluated shades of the apjvropriale colour: the lightest 
''hade represents the newest system, the darkest re- 
presents the oldest. Igneous roeks appear in searlet and 


orange; and iee-eaj)S, rivers and lakes are also marked.” 
(Xature). The axis of the globe is inclined at an angle 
of to the vertieal. 'I’liere is an electrical meelia- 

iiism by whieh the globe can be made to rotate about 
itself at the rate of one revolution in 2^ minutes. 

Proposal for a College of Pharmacy in Calcutta 

I^barmaey is an essential public service, and an 
integral part of llie noble profession of medieiiie. Ibit 
imforlimately for us in India, it is in a very eliaotie 
and iiegleeled stale today. 'I'he Drugs h'nc|iiiry Com- 
mittee. ap])oiiited by the Covernmrnl of India some 
eight years ago, r(‘porled that the profession of pliar 
maey in Ibis eoiinlry was in a very deplorahle condition, 
compared with almost all other eivili/ed jiarls of the 
world. Reeeiilly at the 'riiird .Viinual Conference of 
till* Meiigal Phannaeeiil ieal Association, Col. (diopra, 
who |>residiil, reiterated the same thing in his address. 
There is no doubt that there is an urgent need today of 
organi/.ing the pndVssioii of pharmacy in oiir country and 
bringing it up to the level of phannaeeiil ieal practice 
found elsewhere. riiere is no institution at present 
where adertiiale training in pharmaeeiitieal chemistry and 
manufai turiiig pharmacy is availabh*. 'I'he eslalvlishmeiil 
of such an institution, will, we belit‘ve, go a long way 
towards the uplift of the profession. 

It was tluTcfore cpiite in the /itness of things that 
Dr 1). K. Anklesaria of Ahmedahad, made a proposal 
to the (lovernmenl of Bengal towards the eslablishmenl 
of a* college of pharmacy in ('aleiitta, expressing his 
readiness to donate Rs. 2()0,()()0 for the purpose, pro- 
V id<;d that the (loveriimeiit of Bengal contributed an 
equal sum for eonslruelion of a building and laboratory 
on a suitable land to be given free by the Ciovernment. 
'Ihe other eoiiditioiis of Dr Anklesaria’s proposal are 
that the (rov ermiieril should eipiip the laboratory with 
modern ]>hariuneeutii'nl apparatus and ))lanl, that it 
should hear all the recurring expenses of the eullege. and 
that the entire (eaeliing stall should consist of Indians, 
with the exeiption of the principal and the prulessor 
of pharmaeeulies, pharmacology and pharmaceutical 
ehemislry so long as properly ipialified Indians for 
these posts are not* av ailahli*. 'The course, as proposed, 
shoidd he of three or four years after mat rieidalion. 
'I'he College should grant a deploma in pharmacy, a 
degree of Bachelor of Pharmacy being granted by the 
Calcutta Ciiiversily. 'I'he (lovernment of Bengal should 
further enact that no ehemist and druggists’ shop can 
bo eondueled exee))l by a (pialiiied chemist. 
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Hie Seventh All-India Industrial Exhibition 


Following; lliis iiia^iiaTiinioiis proposal hy Or 
AnkUvsaria, llio (lovrrnniciil of |{(‘ni>al is stTioiisly 
consiilt rin;;' tin* a(lvisal)ilily of slariiiif^ a rolli'f;f of 
pliaruiaoy, and llu y have st.t up a roniiniltrt* of i-xpcrls 
lo iTivrslijjaU- info llir niallt r. 'I’lii- (\)iutnitfot* consists 
t)f (1) Hrcvil ('t)lorul II. N. Chopra, (*2) Prof. H. N. 
(Jhosh, (;n Mr .1. I.. Ihll, no Dr M. Mukorji, (5) 
Dr .lilfudra Chaurlra Aicli, ((i) Sir I'pi'iidra Nath 
Prahinachari and il) Oik* inciniHr lo In* noiiiinali‘<l hy 
('alcntla ( ’ni\ crsily, 

'riif Coioinith'i* will hr ri-(|uirrd U» rrp«>rl on llu* 
syllahus and ctMirsc of sludy and I he stall' that would 
ho nooossarv; on Iho total ox))ondiluro involvid in iho 
proposal; and llu* no<*ossity and foasihility of lojrisla 
lion with a \ lew to 4*nsiirin,*>‘ that only qnalili(*<i 
pharina(*<‘ntiral riu mist should condiut ihoniists' and 
drn.i*'^isl' hnsiiu ss. W’c hop4 that llu rc will hr liltir 
in tin* findings ol Ihr Connnittrr whirl) inav prrv(*iil 
tin* 4sl ahlisliinrnl cd' a (*olht;4* t)f pharina(*y, whirl). 
wlu*n opiiu-d, will rnnoxo a lon_i*-f«*lt want of this 
])roviiu*r, and will also Ihi'ow op^ii luw avrnnrs of 
<'nipIoyinrnl hir llu* rdnralril youths 4>f this country. 
)*sj)r(*ially t)f Hriii^al. 

The Indian Journal of Pharmacy 

'Pho I’nitod Proxinoos Phaianaocutiral Assooiation 
was start4“d in IP.'la witli thr oh/p'ots, ainon^ others, of 
proinotinj;’ “ tiu* rauso ol tiu* soirnor aiul art of ph.Hriiia- 
ry in all thrir dill'rrrnt hranrlu*s,” aiul lo j[*’ivo 
adripiatr trainini^ lor llu* profession of pharinax'y in 
L . I'. Another ohJ)*rt of tho Assoriatioii is to odit 
and puhlisii such journals and hooks wliioh will proinoh* 
the rausi* of phannary in India. It is now* announord, 
we art* j;lad to lra)*n, that arranivt iiirnls art* now toin 
plrtc for hrinj>inji: ‘»iit a (juarterly journal from Hriiarrs, 
Iht* pri*st*nl ht*ad(]uarlrrs of thr Association, under the 
litlr, Ihr Indian Jtuirnal of Pharmacy, froni .lanuarv 
next. An editorial hoard has l)rt*n formed anti it will 
consist of (I) Pr„f. M. C. SchroH’, as (hirf Kdittir, 
anti :\rrssrs (*J) H. M. IJhatia, (;i) S. S. .Itjshi, (fj 
K. C. Pandya, (a) S. K. Sen, (ti)* S. K. Chaiidhuri, 
(71 P. S. Vai-uia, (S) (;. P. Srivastava, and (P) H. P, 
Duhr. I lu* annual suhsrription has hern fixetl at. 
Ks. ;{/ (inliou!) a))d (fo)*ei^n)). 'Phe inemhers of 
Iht' .\ssorialion ill. however, i»;et it free of eliart^e. 
We shall he eaj** riy hiokin^** for the first issue of the 
Journal. 


P’or tile last few* years Delhi has been holdiiiji;; evt*ry 
year an important Industrial Kxliihition under the 
auspices of thi Asso(*iation for the Develojmient of 
Swadtshi Industries, and prejiarations for ihe stvenlh 
one, we l(‘arn, are now etmiplete and will he lu ld in 
the last week of h'ehruary IP.'IP, at the Peopli*s’ Park, 
as usual, near lied I'tirt. Only Sicadeshi pro<liu*ts will 
hr rxhihitetl and st»M in the e xhibit ion ex(f])linj'' the 
ft)r<*ii;:n industrial machinery. 'Phe Kxliihition plan, 
prospectus and any furtlu r inftu'niation in toinu'xion lo 
the Kxhihiiion, can ht* had from I he Hony. Secrtlary 
t)f thr Assoriatitm, Chaiulni ('howk, D(*lhi. 

f 

Second Session of Indian History Congress 

'Phr Second St ssion of the Indian liislorx 
Conjirt ss hrhl last Ot tolier at Allahabad h.is hrt ii 
dtserihrd as a hunt* success. Srxral imporlani 

rrst>hititiiis wen* passnl hy the ('on‘;rt*ss at this srssitxu. 
and r(*ft‘i*enrr has ali’rady hern i))adr in our ediloriai 
arlirit* of this month at stxnu* ^rral lrui»lh lo Ihr o)ii 
hy Dr S. krishnasw amy Iyengar which iirgrtl " tli.il 
a Committi*(* ht* appointtal lo rxan)inr Ihe IVasihilily ol 
preparing a seicntific and (*om))rrlu‘nsi\f histtu-y for 
India with inslruetions to riptirt at the next sessitui 
of the Congress.” Our leading article in this issue 
tiiscusses the Ht*solution, and our commetits ha\r Imit 
matle therein. ’Plu*rt* was some eonli'oxrrsy t)\rr Ihe 
wortl ‘‘ feasihilily ” in llu* Hrsolutio)). whii*h was linallv 
atit)pti*ti in its (‘iitiretx. and a roinuiittrt* of tht* utuh r 
nuntitmed ])rrsons, with pow’rrs to co-opt, was rtmsiil I 
t‘d for the ))urt)ose. 

Dr 1). It. Illiandarkar, Sir .ladunalh Sarkar, Diw.iu 
Pahadin Dr S. Krishnaswamy Iyengar, Ilao Hahatler 
K. N. Dikshit, Prof. .Md. Hahih, Kao Sahih C. S. 
Sriiiivas.achari, Prof. K, A. Nilkantha Saslri, Prol. 
D. V. Potdar, Dr M. II. Krishna, Dr Surrndra Natli 
Sen, Dr Halkrishna, Sri Jayaehantlra V^itlyalankar, 
Prof. Sri Ham Sharma, Sir Shafaat .\lmiad Khan. 
.Mr H. V. Poduval and Mr H. V. Krishna Hao. 

Another restitution atiopletl hy the (\mgrr‘:s rims .is 
follows: 

■phe Indian History Ctmgrt^ss is strongly 
the opinion that well etpiippetl )*rrord offi4*es should I" 
estahlislird hy all the jirovincial (iovernments ane! 
Indian Slates at an early date to faeilitate historir.i 
re.s<*areh. 'Phe Congress considers it essential th.i 
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^ .HtlrqiiaU* facilities should ])e allorded to all luma fidr 
scholars of history in such ortlccs.’’ 

'J’lic resolution was moved hy Dr Italkrishiia and 
seconded hy Dr Sir Shafaal Ahmad Khan. 

Preservation of Historical Treasures 

In connexion with the Peace Pact inau«:uraled hy 
Dr Nicholas Koerieh, the well known ])aintin»- artist. 
whieJi aimed at the preservation of historical arts and 
treasures he/irinji; evidt-nee <if the dillVnul slaiics j)f 
enlliire ll^e wtndd has passi-d lliroiiu;h. frtuii the dark 
slaiiies of history, ihi' History Congress next adopted 
a very important resolution nn»ved hy Dr 'i'araehand 
of the Allahabad t’nivtTsily. Casis <»f vandalism ha\e 
hy no rms'ins inen iineommori in (he past, and (he reeeiit 
happenin!«s in Spain (h tinitely point (<i (he nr<j;eri( med 
of such a pa<‘l. It has already heeii adopted hy 
twenty oin* eonntries and a lar^e niimher of learned 
societies and eidlnral ass«u‘ialions have voluntarily 
hound themselves in honour to protect tin historial 
tre asures, the sa\ iuj^' of which from the hands of war 
hoolii»ans is essential for the devedojaneiit and progress 
of cull lire. 'The re'solntion passed hy the (’onuress 
reads as follows: 

Resolved that the seeemd Indian History (\m.i*ress. 
In-ld at Allahabad, approves of the lnte*rnalional Pa<*t 
for tin- ])roteetion of artistic and seiimtitie institutions, 
historic inonnineiits, missions, and eolh-etions, orii'inateal 
hy Nicholas Ro<‘rieh and re<e>rds its support of the Ihre-e 
Artieh'S e let ailed helow : 

Articlr / -The historii' UKinninents, mnstums. 
seientifii-, artistic, educational and »nltnral institutions 
shall he eonsidend as neutral and as siieh respeeti-d ainl 
Jiroteeted by lu*llij;'eranis. The sanu' res])eet and pro 
hetion shall be <lne to the pers«)nnel of the institutions 
mentiomal above. 'The same respect and protection 
shall be accorded to the histori<* monuments, museums, 
seientilie, artistic, ednealional 'and enlliiral instituli(»ns, 
in time of peace as well as in war. 

Arlirir II -'Phe neutrality of, prottetion and 
resjhet due to, the monuments and institutions in the 
preceding Article, shall he rei'ognized in the entire 
expanse of the territories subject to the sovereignly of 
'•aeh of the signatory and a<*eeding states, witiiont any 
discrimination as to the slate allegiance of the saiil 
oionuments and institutions. I'he respective (noern 


nietits agree to adopt the measures of internal legisla- 
tion necessary to ensure the said protection and respect. 

Art'u'lv III — In order to identify the monuments 
ami institutions mentioned in Article I. use may he 
m.ade of a distinctive (lag (red einh- with a triple reil 
sphere in the circle, on a white background.) 

'Phe next session of the t'oiigia ss will he Ixdd at 
(’aleiitta. 

“ The Radium Hound 

R.'idinm, ;is is well known, is ;i precious stulf. 
It is used in the treatment of eaiieer ;md s«une other 
diseases, and the ;imouii( list'd in such e;ises is so small 
(hat it stands the risk of being lost, as tin* patients 
(*an hardly re.ali/t* thi' immense cost of (h«‘ prodilet. 
Hut the amount, when lost, m;iy he in soim* eases ri‘- 
teveretl uitli the help, of wh.at is nametl tlu* “radium 
hound ’ v\ hieh is nothing hut the elect roseo|)(‘ or (he 
( ieiger-M idler eomiler, liolh td* which are .-ilfeeled by 
the gamma radiation emitted hy r.adium. 'Pin* radiation 
counters are so sensitive that whole honsi' can he 
Starched for radium from the ontsitle in eases of sns- 
peeletl theft. Railimn causes severe burns if it is kej>L 
nt'ar an unshieldttl ta-rson, ami the “ railinm hound ” 
gives reassurance that tin* lost radium is not loeatetl 
where it \ ill cause harm. W’v have it on (he anthorily 
of the Si'n'ntijic .l/o/i (///// td’ October IPIIS that 
Dr Robert H. 'Paft of ('harh'sitm, S.C., has t'ompiltal 
sttiries and statistics t>f rattiuni theft anti its reeovery. 
Out t)f 107 reeortls td’ losses, then' are 50 eom[>lete and 
11 partial recoveries. ’Phe most interesting ease is 
the one in which the lost ratiimn was recovered from 
the slomaeli t)f a pig, who tievoureil it altuig with the 
refuse of the hos])ital from which it had been lost. 

An Eleclrodeposilion Exhibit 

The general public is (juite familiar with many 
tif the applications t)f electroplating today. Silver 
plaletl and ehrominm plated articles, for example, are 
well kimwn. It is not, however, gener.illy reali/ed tt» 
wh.at an import ;inl extent other elect rotleposilion 
prtieesst's eontrihiite to tlie amenities of modern life, 
in the production of gramophone records, and in the 
phologravnri' process used for printing ])ostagi‘ stamps 
and ju’etures, eleetrodeposit ion is a vital proi'es.s. It 
also eonstiinles an important st.age in the production 
of 'Preasurv notes, and is used ;il (he Royal .Mint to 
form (he steel dies employed in striking coins and 
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NOTES AND NEWS 

iii(‘(ials. Many of Hit* inodirn folourcd finislit's wiiirli 
arc iiu*ri*a.singly used, both on small artii'lt's 

and on Jar^ti panels for interior decoration, are pro- 
duced on aliiininium and its alloys by an eleetrolytie 
process. KI(‘etrode])osition. af^ain, is used to protect 
metals against wear and t'orrosion, and as a method of 
repairing worn or iiiidersizt d machine parts. These and 
many other examples of the varied applications of 
cleetrodt'position were on view at a special exhibition 
held at the Science Museum, South Kensington, London, 
in 19.'i5. 'rhe success of this exhibition has prompted 
tlu^ arrangement of a .smaller permanent exhibit, which 
has been generously presented by the Klcctrode})osilors’ 
Tei'hiiical Society. With some ingenuity the main 
fealun s of the original exhibition, which occupied a floor 
space of 4,()()0 .sq. ft., have been incorjiorated in a single 
case, 'rids is now on view in the (’hemistry C’olleelions 
of the Science Museum. One of the most interesting 
.section of the exliiliit deals with research, and has been 
arranged by tin* Research Departimmt, Wotdwich. H<*rc! 
may be seen the results of the systematic studies of 
eh*etrodcposition problems ma<le at Woolwich and else- 
where during the past twenty years. 

Profssor C. G. Darwin 

Professor (.!. (j. Darwin, F.R.S.. has been 

appointed Director of the National Physical Laboratory 
in place of D. R. R. Fowler who has re.signed for 


rcasoivs of ill-health. Dr Darwin is well known for 
his work in mathematical physi(‘s. 

Khan Bahadur Afzal Hussain 

Khan Rahadur M. Afzal Hussain, Principal, Agri- 
eiiltiiral College, Lyallpur, Punjab, has been appointeii 
Vice chamrellor of the Punjab University. 

Profssor A. Jha 

Professtir Amaranatha Jha has been elected Viee- 
ehaneeilor of the University of Allahabad at the annual 
meeting of the University (\)url on November 17 last. 
Professor .lha had been otHeiating as tin* V^iee chaiieellor 
since July last, when his predt'cissor Dr Iqbal Narain 
(lurlu resigned. l'\>nncrly .Mr .lha nceiipird the ch.iir 
in Knglish at Allahabad. 

Dr G. Stafford Whillry 

'rhe I.ord President of the Coumil has appointetl 
Dr (i. Stafford Whitby, at present Director of the 
Division of Chemistry, National Researeh Council, 
('anada, and formerly Professtir of Chemistry at the 
.Mcfiill I’nivcrsity, .Montreal, tti be Dirci*tor of the 
Clu'fiiieal Researeh Laboratory, 'reddington, in sut ces- 
sion to Sir (lilberfc AForgan, T'\ R. S., who rctind on 
JJOth Se])teinber last. Dr Whitby is expected to take u[) 
his duties early in Hi.'iy. 


Errata 

In Vol. IV No. 5, p. 281, para. I*, 1. 1* read b;mk 
and 810 yards for bank and 810 yards. 


im 


aotKKCS * 
0 V L T U B K 



91 years represents the experience of the firm 
of Siemens in the field of electrical engineering. 
It was in 1866 that Warner Von Siemens built 
the first dynamo. To-day his name is carried by 
electrical apparatus of every size and description 
and his memory is best perpetuated by the 
confidence that the public places in the name. 
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Science in Industry 


* Measurement of the Resistance of Liquids 

In n^aiiy iinlustriis tin* s|ic(ifif coiitliutiv il v, 
llu* nriprofiil of the spccilic resistance, of liipiids innsl 
be rej^;ularly elueked. 'riiis may be so in the ease of 
llie waste waliT, the boiler water and tJu* riiisini** water 
ill laundries where the progress of tin* wasbini;; process 
nnist be dett rinined. In tinr sn^ar tei liniipie also it is 
siintder^ instead of tlu^ elaboral<* determination of the 
asli of the siifj^ar, to measure the sjieeifie resistaiu'e of 
I be sujrar solution wbieb is directly eonneeted with I be 
desireil weight of ash. 1 1 is, however, iin])ossible to 
measure the resistance of a liipiid with ilireel eurreiil 
as maybe tlorie with a metal <*ondu<'tor because of the 
development of polarization voltages between the 
eleelrodes. Jtul the intlueiiee of the polarization may 
be obviated by measuring the resistance in a suitably 
eonstrueled vessel with an alternating current of suffi- 
eieiitly high frequency. 

Mr A. Claassen describes (Philips Tech. 

IS.'b an arrangement for the measurement of the 

speeitie resistance in which he has maile the problem 
simple. 

It consists of: 

(1) the ‘ Pliiloseope ’ universal measuring liriilge 

type GM 4110, 

(2) a generator for 1000 cycles: (JM t2(i0, 

offering the poss4)ility of ehoosiiig iM-tween 
a frequency equal to the mains frequeiiey 
.and a constant high frequency of 1000 
cycles independent of the mains frequency 
for supplying the bridge part ot the 
measuring bridge^ and 

(li) the measuring vessel (tM 4221. 'I'his 

vessel is eonstrueted as an immersion cell. 
The platinum electrodes, each with a 
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surface* of about 1 cm sqiian*. are placed 
vertically at a distance of about S mm 
from each other and joined to the copper 
leads by means of platinum wires fused 
intt) the glass. 'The copper leails in turn 
make contact with the terminals. 'I'lie 
outer surfaces of the electrodes are entire- 
ly covered with glass which has been 
applied in the iindteii state, and are held 
rigidly in place by a glass support. 'I'lie 
chetrodts are completely proti'cted by 
the robust outer glass jacket of the 
measuring cell. 'I’his outer jacket has 
ojunings at tin* bottom and at the 
side to make il easit'r to fill il with the 
li(|uid. An expiaiiinl which has been 
found useful for the jiractieal avoidance 
of polarization in the ease of solutions of 
, low speeifu* resistance, lower than 1,000 

ohm cm, is the jiialinixing of the 
eh‘elrodes. 

1 1 has been bumd possible with this arrangement 
to carry out aeiurale measurements in the range e.x- 
tending from solutions with a speeitie resistanet* of about 
20 ohm I'ln to solutions with the highest specific r«*sisl- 
aiiee occurring (several hundred thousand ohms cm). 
In solutions having speeitii* resistance less than 20 ohms 
the iiillueiiee of polarization may persist, it is possible, 
in that east*, without using very much largt r iilatinuin 
eleetnides or by making the dislanet* betwv'eii the electro- 
des very great, to take into account the infliu'iiee of 
polarization, whish is manifested in a decrease of the 
cell constant (10-15^ ) by calibrating the cell with 
solutions of very low sjieeifie resistance, as for example 
siilphurie acid of maximum eondu<*fivity (sp. resist. 
l..*( ohm cm) or a saturated solution of sodium chloride 
(sp. resist .5 ohm emj. If the absolute value of the 
eonduetivity in this range is of less importance, relative 
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Cost of the Manufacture of Synthetic Ammonia 


irK'usiirt'int'nls of j»;rrat accnrai v an* always possible. 
In tbc nirasiirinunl of tin- itnulmlivily of poorly r»>ii- 
(bu'tiiifi' solutions it is nrtTssary to take* account of the 
conductivity of the water used and since the intliiencc 
of the tenipt rature on the specilic resistance of licpiids 
is very ^reat, an aeciirate iiu'asurenu'nt of the leinpt ra- 
lure within (' is necessary I'or ])reeise th'tt'rinina 

tion of st)eeifie resistance. 

Sericultural Conference 

A very itnptirtant eoiifenaiee of sericulture ttiok 
place in the third week of No\ ember with .Mr 1'. 1. 
Jtaliimtollali, l*rt‘sidcnt of the 'I'aritf Ibiard in tlw* 
chair. The Conferenee was fully representative t>f the 
whole of India and was atttnded Ity the Directors of 
Industries of the various prtivinces inlerestetl in the 
iinbistry, besides other important ofheials. Serieullun* 
forms an important industry of the country, and lliere is 
y»‘l ample room t\)r devt'lo|>ini'’ it. Mesides indigenous 
production of some t^O.OO.CKX) Ihs. of raw silk Iinlia 
eonsunus 25,000,000 lbs. more wiii<'h is import(‘d from 
foreign countries, such as China ami .fapan. It is luld 
by aiithoritiis on the sid)jeet that the whole' e»f the 
country’s reepiiniuents can l)e supplied by the Indian 
industry. pre)videel ade({uate preitecliem is given le» it by 
the Ge)vcrninciit. 

ft is sugge'ste*el that the* fmpe'rial Se*rie*ullural 
Institute shoulel eleveite* gre ate r alteiltiem te) the* (pii'.stiem 
of research anel have* the juiwe r to re*vie w the* serie*ull ural 
w’ork done in the varieius |)reivinces anel States duripg 
the year, dee*idc a programme of eleve’le)pme*nt work feer 
the! future, e*e»eireliuate the* work e>i the various 
proviiie’cs anel State’s, anel lay ele»wii lines ed research 
work to be' i)e)ne*, the* re’sults ed’ which are* tei be made* 
available to the whe>le‘ <d’ Inelia. 

The pre)vincial representatives stated that .since 
provincial autonemiy had been intretdiiceel, the .Ministers 
had taken much interest in e’ejttagc inelustrics and we re* 
taking ste'ps lei safe* guarel the inte rests eif hanelloom 
weave rs. Sei far as silk we'aving w'a.s^ cone-e'rned, how- 
ever, it was not re'i*eiving the* same attention as e*e)tton 
anel we>ed. Mr (ireeii, Direeteir e)f Industries, Maelras, 
suggtste'd that tlic Centrai Gove*riimcnt shemlel a.ssist 
the .silk weaving inelustry in the same way as the*y w'crc 
now’ doing in regarei te> the’ ceitteui inelustry, name'ly by 
a subvention. 


In his article entitled " 'I'he manufacture' of synllie 
tie ammonia anel nitreige ueuis ferlili/.e rs ” publishe’el in 
the Se*pte’mbe’r 19,‘IS issue eif Se iknc k and Ci’i.rruK, 
(pages 178-IiS2), Dr N. G. Chatter ji gave an estimate 
of the cost e>f prodiietiem of synthetie* ammemia, based 
ein the irifeirmation available at that time, e’hie*fly frenn 
that of an exhaiistixe estimate maele in lt)2() by l*re)f. 
'I'euir eif Ameriea wlm was in e harge’ of a large synthe tie’ 
amiiiemia fae*lory in that coimlry. 'i’he autlmr has 
ree’enlly received meire informal iein regareling the latest 
type e)f ))lant . 'I’he feilleiwing reviseel estimate e)f the* 
t*e)st of preieluctiein e>f synthe*tie* ammemia. has now been 
we)rke*el eiiit by Dr Challt*rji with great e*are’ and lan 
Ihe refeire* be e eudiele-nt ly put feirwarel as be ing fairl\ 
re liable* for elrawing up se’henu’ by Natiemal Planning 
Cemimittee’, 

('aiKicilif of Ihc PlnuL 'The* minimum eapae’ity of 
the* plant ree’ommende’el b\ e-xperts fremi eline“re*nl 
e*omitrie*s is abemt 20 tons etf e'emdiiiit ei nitrog(*n or 21 tons 
ed‘ ammemia pe r 21* hemrs, eu* 7,200 terns j)e r ye ar ed' 500 
weirking elays. 'I’iie* estimates are therefore* feir a 21* 
tern pe r elay ammonia plant. 

I* LA .NT C’oSTS 

1. Ammonia Srrtion . . Its. 22.5 lakhs 

(a) Mater gas plant, piiri- 

tie*r, IIyelre)ge*n e*e)n 
versiem plant, COo 
anel CO w;ishe*rs ikv. O.S lakhs. 

ih) Amiimiiia .synthesis 
plant. Gas hnlelers, 

^rc. 11.2 lakhs. 

(r) Kre'e’tiem e*harge*s 1.0 

(f/) Huileling chargers 2.0 

'lotal 22.5 „ 

2. Po'icer Section . . . . ' 5.5 „ 

'I’eital physie'al plant e’osts Its. 20.0 lakh 
5. Ove rhead e osts (during eemstrue’tion) „ 5.0 ,, 

'I'eetal plant eeists Il.s. 20.0 lakhs 
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("npiial invest incut. 

On plant .. .. Its. 2‘).n() lakhs. 

\Vnrkin<i: capital .... 7.00 

'I'otal ca))ital invest nu-nl Its. .'tlkOO lakhs. 
Fixed rhnn/es. 

1. On ptant. 

Dt'prcciaiinn (« 7.J on Us. 20.0 lakhs. Us. 2. 1 Ta lakhs. 

2. On invested capital. 

Interest, taxes, insnranee, 

&e. (f/, 7% on Us. .‘{r>.0 lakhs. Us. 2. 1.70 lakhs. 

Tolal (ixed eii.ar^t s Us. 1.02.7 lakhs. 

II i-nee, per ton of aininoni.a Us. (it. 

Ammonia Utioin ( iion Cost.s. 

I\au' materials etisis. 

(per 2 l< Ions of aiiininiiia ) 


I'.h elrie eiu rgy, l■2.200 K.W.Il. (n .*{ pie-, 
per unit. 

Us. (iiiO 

Coke, .'t.’t tons (tt Us. s/ per ton. 

., 201 

Steam, ;7() tons (« Us. 1.20 ton. 

„ 00 

Cooling water, (J2.7.()00 gallons 7 
heed water, 1 l-,(){)() gallons j 

(ias }mrifying mass, eatalyser. 

., 1 s 

chemicals, &e. 

„ 1 .72 

'hot a I 

Us. 1,1.71- 

Or per Ion of ammonia 

Us. IS 

Hence. 

% 

Per ton of ammonia. 

I. Uaw .Materials and Knergy 

Us. IS 

2. (leneral plant expense 

,. IT 

.‘t. Uiinning mainteiianee 

„ :i2 

1*. Overheads, eontingeiiey &e. 

„ 2 1 

'Total operating costs 

Us. IIS 

'Total fixed charges . 

. „ 0 1' 

'Total production costs 

Us. IS2 


Utnee, f(»r a plant of eapaeity. 21' tons per day, 

'J'atal pniduclian v<tst (if sjinihetie amnmnia is esti 
mated to he ahoul lis. J<Sd. per ton. 


New Post of Director of Dairy Research in India 

FoIIowini** llu‘ reeornineiidation hy Dr N. (’. Wright 
ill his report on the cattle and dairy industries of 
India to estahlish a Centr.al Dairy Iteseareh Inslilnle, 
the (\*nlral (Miverinneiit who have accepted it in 
pritieiph* have come to tlie eoneliision that as paiu'ity 
of funds will not allow the setting up of such an institu- 
tion, the appoinlineril of an expert coordinating' authority 
need not on that .'leeount he ilelayed. Applications have 
Ihen'fore been in\'iled for the post (d’ tin* Director of 
D.'iiry Ueseareh. It is stated that the appointment will 
he in.-nh- towards the end of this year. 

'I’liis odiei r will he instnieted to de\ ise seheines for 
the iiii))ro\einenl of dairying' L>(‘nerally in India and hi.s 
e\p< rl knowledge will he :it the disposal of any prox’in- 
eial ( io\ ernmeiil desiring' his assist;mee. He will also 
study tin- position in rei^ard to the ('entr;d Institute, and 
( io\ ernineiil do not pmpose to l ome to any dei-ision as 
to its location or i i|oipmenl until his ail\iee has lu'cn 
rceeivid. 

i'he majority of rt eommeiid.'ilioiis made hy 
Dr. N. C. \\’rii»lil .'diout his survey of India’s cattle and 
dairy industries prohlems call for .letion hy the provineiai 
(io\ eminent s, and the Central (iovernmeiit in a recent 
eomiiiimieai ion to the provinces slated the importaiier 
of till* utmost eoo})eration and coordination in the work 
done. In this (‘oimexioii it has heeii shown that miu*ii 
time and eneri;y mi^ht lie wasted hy duplication of 
experiments, (ireat imporl.'inee is allaehed to tin* 
eih*oura, cement of mixed farmint;'. 'I'his is also a matter 
f'»r the i»rovineial (iov errmnnls hut it is understood that 
the Imperial Council of .\«;rieult iiral Ueseareh are })re- 
p;ireil to make small _i;ranls to the (iovernm.-nts for 
experimental purposes and that the (iovernmeiit of 
India have under consideration the adojition id’ mixc*d 
farming' experiments ,d Delhi and K.'irii.'d. Schemes of 
research on pasture improvement are .also being consi- 
dered hy the Imperial Council of .Vgrieult ural Ueseareh. 
'I’lie Central (iovernmeiit have under consideration the 
possibility of holding a eomhined Cattle and Dairy 
Coiifereiiee towarils the end of next year when the pro- 
gress made on Dr Wright’s report will he reviewed and 
fresh schemes 'for the promotion of the industry 
will he examined. 

Survey of Industrial Possibilities 

We li.ive several times in these eolumns urgeil upon 
the desirability of setting up a committee consisting of 
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hprcialihts and ex peris for plaiiiiiiii'' on a eoinprelu-nsive 
seale a seheine of eoiinlry wide indiislrialisalioti for 
India. We are firmly eoiiviiietd llial willioiiL an 
efKeieiit plan of national indnstrialisation India eould 
iu*it.lier raise her slandanl of living wliieh is now so low 
nor eould she attempt to solve properly the aeule prohh in 
of uneiiiploymt ril. It is, then-fore. Just and j)roper that 
the Indian National ('oiifijress has recently appointed 
a National IMannin^ C'ominiltee, which would devise 
ways and means lt» tackle the eimntry’s problem of 
national rei-onslruelit»ii, and the ju-rsoiinel of the eom- 
miltee is both stron'r and inspiriiijy;. It consists of Pandit 
Jawaharlal Ni-hru as President and Sir M. Visv<‘svaraya, 
l*rofessor M. N. Saha, Sir Purushuttomdas 'I'liakurdas, 
Mr Ambalal Sarabhai, Profess(»r K. 'P. Shah,. Dr Nazir 
Alum (I, Mr A. I). Sehia)ll‘, Mr A. K. Shaha, l*rofes.sor 
V. S. I)id)e and Prof. .1, (’. (ihosh with a non nu-mber 
secretary to be furnished by the (ioA-ernmeiit of Ibanbay. 

The findings of the ('ommitlet- will be prt.seiileil 
before .-i National Planning- ('ommission consisting (d‘ 
Ministers of Imlustries of the Congress pnn inc-es and 
also of olluT provinces and the Slal< s eti operating for the 
execution of the plan together with ftuir r<-|)resentatives 
of eommereial bodies and one representing the All-India 
Village Industries .Vssoeialion. 'Phe members of tin- 
Coiiiiiiitlee will be ex-offleio members of the (’ommission. 

Heiigal, whi<-h is mil a (’ongress province, has not 
lagged behimi and, we are glad to announee, has sVl 
up a eommilleee of its own for similar purposes. It has a 
strong personnel <-onsisting of Dr John Mattliai, 
Director (jeneral of (’ommereial Iiitelligeiu-e and Slatis- 
lies as ehairman and Dr J. P. Nt-yogi, .Minto Professor 
of Keonomies, (’ahutta University. Dr J. (\ (diosh, 
Profes.sor of ( hemistry, Dacca University, Dr S. K. 
.Mitra, (ihose Prob-ssor Physics, Caleutta l.’niversity. 
Dr N. .N. l.aw, Mr M. Ishpahani, Mr Rajstkhar 
Hose. Mr H. M. Hirla, Mr S. (’. Mitter. Director of 
Industries (ex-otlieio) with Mr J. N. Sen (liipla. Secre- 
tary of the Hi-ngal National ('hainber of Commerce as 
secretary of the Committee. 

'Perms id' reb renee of the Hengal (’ommill<-e have 
recently been announced and they are, as will be found 
from the text given below that lliey cover pruelieally 
the whole held. 

(i) 'Co examine the position of the existing large 
and medium sized industries in the 2 n’ovinee showing 


(ft) which indu.stries have reached a stage of bdl deve- 
lopment and (/>) which tif them still hold out possibili- 
ties of further exjiansion and (c) in which directions 
there arc still possibilities for the establishment and 
flevelopment of sneh new industries with a fair i)rospect 
of .success. 

(//) 'Po «-nquire into the difti(‘idties and problems 
that i-onfront the existing important largt- and medium- 
sizrd indiist ries of the province and suggest im-asures 
for the imjirovement of their conditions. 

(HI) 'Po examine the location of existing industries 
and of industrial resiiurees jif the various divisions of the 
pro\ iiU-e and .siiggt-si im-ans for securing tin- utmost 
div(‘rsitieati(Ui and the best gt-ographieal dist riliution of 
industrial activities throughout the province. 

(/<[») 'Po advise what industries subsidiary to large 
scale industries ha\i- a fair ])rospi-it of success in this 
jirovinee and how far ami by what im-thods such 
industries can be developed within Hu- province. 

(n) 'Po advise nu tin- nuasures which the (ioxerii 
nient can undertake to promote and (U-veloj) large scale 
and medium sized industries within the province and, in 
particular to draw up a plan for the establishment and 
developiiu-iit of industries of national or economic im 
2>ortanec including “ Key ” industries. 

(r/) 'Po examine the jiresenl {Hisition and working 
of .small and cottage indu.stries including those which are 
in the nature of a hereditary calling of any class or 
caste with .s 2 )ecial refereme to: 

(aj sources and terms of supjily of raw 
materials ; 

(h) credit and financial facilities; 

(e) marketing; 

(d) iiiifn'oveint'iit of produeti\(‘ teehni(|ue. 

(.1) lieeommendation should be made as how 
(«) may be improved and facilities as to 
(h), (c) and (d) may be })rovided. 

(/y ) llecommendations should al.so' Ix' made 
about such of the cottagt- industries as 
are in a moribund condition with a view 
to etl'ecl their rehabilitation. 

(C) 'Po ad\ise as to the po.ssibilily of starting 
new cottage and small industries in the 
villages. 
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(r«) lo enquire and assess llie results aeliieved 
by tlie various measures instiluted by llie I.iidustri»s 
Department for llie last 17 years and advise lii»\v far 
these measures have been aetually eHeetive in develop 
in#? imlustries and how far they liold out material pros- 
pects for sueh (h'Velopimmt, and whieh of the measures 
should he disearded as of little or no praetieal \alue 
and what new steps should he taken to further the ohjt et 
in view. 


(riil) And Hnally to make sueh other reeommeiida- 
(ions as ])ertain to Slate policy with re#?anl Ut industrial 
development within llie province. 

\V<* do hop»* that then' will be ample #;'rounds for 
(•o-operation between the NatioTial lMannin<>' ('ommittee 
and tin- iteii#>'al Committee, whos<‘ report on provincial 
resoiirees shoiihl be a \'aluabh‘ asset in the deliberations 
of the National Planning? (.'ommission at a later dale. 


Scientific Research and State Aid for the Development of 


Industries in India 

S. S. Bhatnagar 

riiiMr,ii\ ehrtiiii-.il l.iilmi.iltirii--. 

We can .see today the dim liiflifs of a new dawn 
in the distant h(»ri/.on of Indian pro^fress. 'I’hese faint 
radiations are not the vanishing? stnaks tif our 4?lorious 
past; they are tlu' sure sipis of a new birth full of 
promise and jJilory for the future. 'This tlawn rejjresents 
the birth of the Industrial .Mo\emenl in India. 'Fhe 
movement has been rallur delayed, thou#*h its #»enesis 
eoidd he traeeti to the years even before the War. 
riie events of llie War, hovvev<*r, i;ave a t*real inquiiis 
to the development of indi#?enous industries. Kven the 
(iovernmenl, whose lukewarm interest in industry luul 
b<*eome proverbial, realized tlu* imt)ortanee of industrial 
expansion of India and we note that the Indian 
Industrial C-ommissioii a])j)oinleil durin#*; the wars 
IJMti-I.qiS reixirled “ that the exp< rienee of the- War 
itself has been responsible for a new attitmh- on tin- 
part of both (iovernmenl and leadin#? industrialists. 
They realize that it is neeessary to create in India 
the mamifaetures that are iiulispensable for industrial 
si lf sutHeieney and for national defene*’ and that it is no 
lon#?er jmssiblt! to rely on free importation of essential 
articles in time of War.” 

riie successes of the textile industry and the .su#»:ar 
industry furnisli illustrations of the fact that, #?iveii 
'adequate, facilities, Indians arc capable of handlin#j; 
hi#? businesses intelligently and erti«‘i«‘ntly. Not only 
«re these two industries in a flourishing state, but the 


eleelrieal companies and the uooihri indiislry. brsiiles 
many others, ha\e also ilone good business. 'I’liese 
e.vamples further bring home the fait that all Ciovern- 
ments can really stimulate industries by the granting 
of subsidies, and loans from oilieinl banking institutions 
or by the imposition of proleeti\e tarilVs. 'I'he Indian 
indust rialists should not bt* slow to realizi* that the 
secret of success in this or any other industry lies in the. 
eeonomie utilization of all the bve-produets of an 
industry and that this can be aehieveil only by eonlaet 
with the uplodate methods and application of seienee. 
'The businessman, j)roud of the initial .sueees.«-' in a new 
undertaking, is apt to become a sla\e of tradition and 
the rule of thumb, and often begins to look with seom 
upon seientitie diseo^eries whieh he eontem))tuously 
calls ‘ theories.’ An example of this may be found in 
the pre War history of the Mritish Industry. 'I'liere 
was prai tieally no intercourse and no eo operation 
between the men of siiiiue of that country and 
the leaders of industry. There were, here and 
there, a few enlightened industrialists who were 
interested in applying the methods of scientific n’seareli. 
but it beeame a reproach to Hritish industry as a wiiole 
that it ran only in well-established grooves and refu.sed 
to adapt its products to the requirements of the time, 
with the result that the eontiin-ntal ])roduets, ])arli 
eularly the (ilerman artiehs, gradually ousted the 
British goods from the market. 'Phis aehieveinent of 


Vol. IV No. 6 
0£CEMB£B 1938 


343 



SCIENCE IN INDUSTRY 

tlif ( M-rtii.Mtis was IK) (h)iil)t (hiu to I Ik- n-ro^iiilioii by 
their (.b>vcrnim*nt and imJustriali.sls of tlu* rK-c<l »»f 
arlivi* <-oo|Hrati(m lutwrrri llic* men of soiciu-t* ami 
industries, which led to the iritrodtu-lion of many new 
processes in industry and to the extensive <-mployment 
in (Germany of seirnlifieally traiiu-d imri lor industrial 
research. 

liritish industrialists as a body paid no heed tt> 
these warninii:s and n jiroaelK s and rarely called in tin- 
aid of seieiiee and seientifie workers. When, however, 
the war of IlHl <aine with all its imperious and multi 
farit>ns demands for greater production ami better 
articles than already availabh- or for suitable substilntes 
for materials the snp))ly of whiih was diminished or 
cut olf. there was a sudden awakening’ and an iinme 
diale chan”)- of at I it mb- whii-li has bei ii mamiained 
over sim-e. \«)w that Kurope is on the threshold of 

.inollu r nar, I he m ed for cooperation bet ween seitiue 
and indust v\ has lieeonn- inereasin^ly apparent, parti 
eidarly in lountries nhieh Iom- peace but maintain that 
a strong; prejiaration for deb nee is the surest _i*uaranl<-e 
for pt ace. Not only Kn;4;land but India also has felt the 
neei-ssity of such a eo«)])erat ion. It is reported that a 
(iovernnnnl (’ommitlee has been set up with a view to 
study the subj<-et of air raid precaution necessary for the 
defence of tin- towns of India and her eivil population. 
It is also consider) d nee« ssar\ that tiu- pro\ineial |i»;»)\ern 
nieiits and local authorities should be instructed in i^ood 
tiim- in tin- arranni incut to be undertaken, if India is to 
be jircp.ared to meet a danm r which umh)ubtedly exists. 
Ibit the industrialists in India an- far loo slow 'in 
reco;»ni/inj^ the need of an active pro|y;ramme of 
industrial expansi))n in this country wliich should manu 
facturc not only the principal arti«les of every day 
use in times of peai-e but also war materials and 
munitions which eaiinol be imported easily owing to 
the exigencies of a coming war which threatens to put 
an end to modern ei\ ili/.ation. 'I'here is no doubt that 
there is .some awakening in firin.s which belong to Talas, 
Itirlas, ;ind l.ala .Shri Kam, but it is not eommensnrale 
with the gra\ily of tin- pres«iit world situation with its 
terriric roll of umniploymt-nt and the ini.sery of the 
farimrs owing to a fall in the prices of agricultural 
goods. Kvcri the industries which are eoii.sidered to be 
flourishing arc not fn-e from danger. 'I’ake, for instaiiee, 
the much-talked of sugar industry. It is obvious tlial 
siieees.s in this or .nny other .similar industry would lie 
in the ceonoinie utilization of its bye products. Vet, 


llow' many sugar manufacturers are there who have 
seriously given thought to the problems of niolas.ses or 
bagas.se It remains to be seen whether Indian 
iiidnstriali.sl.s would come forward and help in develop- 
ing schemes which have been suggested by the .foint- 
(‘ominilb-e of the T. P. and 'riic Hihar (iovernments for 
the utilization of molasses. 'Phe ad\antages which the 
sugar manufa"turer now enjoys might di.sappear or 
.science may so revolutionize the prodm-tion of sugar 
that even the protection which he now enjoy.s may not 
In- able to help him. The only thing which can save 
him when the real competition comes will be, the 
subsidiary indiistrit s which he develops, and it is there- 
fore necessary that he should lay aside a part of his 
in<‘oine for researches into the economii- utilization of 
the l)y«- products, for the im]>rovements in the breed of 
sngan-ane and soil and for the teehnieal procedures 
inxoivcd in sugar production. A small permam-nl prolil 
is more us<-fid than a windfall for a few years and it 
can be achie\ed only a complete rntrir conlhilc lu tw)) n 
the teehnii-al stafl’, the labour and the i-apitalisl. Tin 
present practice of paying oil the leebnieal si all ubeii 
the season is oil and re employing it when Ihe crushing 
of tin* cane re starts rcdnci-s the status of the technii-al 
stall’ to that of a daily wages and kills all initiative- I’oj 
hard and honest work. A dislri-ssing fi-alure of tin 
industry, particularly in the Punjab, is that ri-lat ionship 
to the directors and external inlluemes arc becoming 
more- im-reasingly a passport to e-mployment than 
talent, e\en in teehnieal jobs.* 

'rin-re are several cau.ses whit-h are rc-speensibh bir 
this lack of i-oordinated elforts for a rapiel industrializa 
tie)!! of e)ur country. Of these- ])erha))s the meest eeiit 
standing one- is the .‘jllitiuli- e)f the- e-apitalist, who sce-ms 
to be- imbut-(i with e-.nly one de-sire, name-ly that of making 
ine»ne-y. 

Ve-t, the pre-sent slow pace of industrial pre»gre-ss is 
not entirely dm- to tlie i-apitali.sl. Whatever little* in 
tile- .shape- eif induslric.s exi.sts in India is due to the- 
e-nter[)rise of the British busine-ssmeii and the Intlian 
capitalist. 'Phe-re we-re and there are- still in India 
investigators in pure se-ieriee wlm imt only carry on their 
work without any tJieuight of the peissible utilizatiein of 
the-ir results in industry eir in everyday life but gei .se) far 
as le) say that seieiie-e weiuhl be elegraded by having its 
eliseove-ries put to such a base u.se. 'Plie seieiice- 

^'I'liis e-qually a|»j)lie*.s to the- te-xtile aael other Inelian 
iinlii.'etrieH, perlmp.s aot ye-t in .so flouri.sliing a .slate- a.s the sugm 
iiulusti-y. 
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tcjichiii^ in the universities anil eolle^es was tlu refore 
planiKMl to i»;ivt* stiulents a mere llienrj*t iral smalti rin”- 
of thrsi- siibjicls. 'rile Indian industrialists wrrr 
therefore juslitied in looking upon our ••raduatfs as 
unfit for teihiiii-al einployinent in industry. 'I’hinj;s arr, 
howi ver, fast chan^iii^' and llu* inodi rn yoimi^ student 
of scieme realizes that while fundamental Iheorelical 
work must (‘ontiniie to he the basis (d’ all seirutitlf 
advanee his sul>jeet would lose all its imporianei if this 
trainiiii*' did not (it him for taeklinu' lar^e scale problems 
which arise in industries. Se\eral Indian iiuixersilirs 
ha\c now instituted courses of studies for teehnieal 
chemistry in llicir unixersity curricula. The Ihmjah 
I’nivcrsity was one of the first in the field and the 
success of industrial rcs<areh in the uuixersity has 
nu>rc than justified the e.\j)eriment. Mesides Lahore, 
then- exist in Cahulla, Heiiarcs, Homhay and Naupur 
facilities for meeting’ the demands of some of our sue- 
eessful iudiistiics and the industrialists would do well 
ill I'iNiny these inslitulious a chance to shoxx xvhat they 
can do in Ihc matter of industrial rcscarclu s. riicrc is. 
hoxvcxiT, a ^rcal dis'il yet to be done in llu‘ Indian 
universities in that direction, 'the courses of studies 
themselves reijuirc carefid recastinj^ not only at the 
iiuixersity but at the seluxd sta^»' more particularly. 

la-l us illustrate this need further. 'I’hc trees 
lloxver and bear fruit, the sun shines, the clouds appear 
;ind it rains, the wind bloxvs, a rainboxv is seen, the 
thermometer rises, xvatcr boils and becomes hot or cold, 
tlu mocm xvaxes and wanes, a boy xvears glasses, the 
smoke rises into the chimney, tlu* polished floor is 
slij)j)ery and some colours get fainter on xvashing »»r 
in tlu* sun. How many children are taught tlu* mean 
ings, the causes or efl'eets of any of these happenings? 
One may be certain that a grasj) of these phenomena 
would do more to foster a truly st*ientifi<* spirit and 
uiidersLanding than all the te.xls drilled into the aching 
heads of our young children. 

It is to be hoped that the responsible governounl 
noxv inlrodiu'ed in the land would do something in this 
important matter, for it is perfectly useless to build 
up an <*difiee of glory in the shape of a high university 
idueation on so slender a foundation as our school 
'•urrieula provide at ])resent. 'I'hose xvho are familiar 
with the ediieation of children in American. British and 
I'ontinental schools would apfireeiate the significance of 


the above remarks. 'I’he gwneral knoxvleilge of a young 
child in Kiirope is far superior to that (d‘ a s<hool boy 
in India, even of a higher ag<*. 'I'liis state of affairs 
points tt) the urgent neiil (d‘ a 4*»)inplete overhaul of our 
system of education in the infant and jirimary classes, 
as without a proper foundation it would not be possible 
to gel the maximum benefit of the higher edueali»)U 
xvliieh is eomparat ix ely better organized in our country. 

It is otdy proptr that llu* Indian industry, xvhieh 
has imt as yet risen to sui*h heights of jn-osperity as 
to maintain a separate industrial nseareli organization 
of its oxvn. should harness 1») its ailvanlage the s<*rvi»*es 
of some of «uir ilist inguisluil university professors and 
the exeellently «(juip))ed laboratories xvhieh tlu* colleges 
and the univi'i’sit ies haxe at their disposal. It is to be 
regretted that amongst so many of the seietitifie xxairkc-rs 
at uiiixi-rsity resoareh centres oidy a noted fi'xv 
realize the vital necessity of industrial resj-areh. 'Tliis 
apatlix may, however, to a gre,*il exti'iil. be due to the 
industry itself whi<*h is unaware id' the facilities and 
talents tor resiareh which exist in this lountry. I’his 
state id aiV;iirs has been brought al)out by a l.*u*k 
id' <*imtael bi“lxvi*i‘n the lu'ails of tlu* unixirsity ri*seareh 
laboratiiriis and the leadi'rs <d’ iiuliistry. Kvery go 
ahead industrialist sluudd know what txpi* of e(juip- 
meiit ami faiilities i’xist in the various ihpartmi'nts of 
diifennt uiiix ersit ies so that lit* may knoxv as to xvhieh 
i*(‘nlre is best suited to help him in a partii ular recpiire- 
iiii iit i)f his. 

It has hi I'll allegid that tlu* Indian i*lu niists liavt* 
tloiu* little to help intluslry. ^Vhile this (‘ornplaint may 
haxi* bi*i*n justified ten years ago, it is mil so now and 
tlu* i-apitalist has just to hioU I'iUind and he will find 
lliat the t*ountry has several priunising industrial 
riSi*ari*hes xvhit*h await exphiital ion. Without making 
any iiixiiliiius distinetiiuis, 1 may mention llie excellent 
work which has be»n done to revive the Lae Industry 
iiy my friend Dr PL K. Sen of the l.ae lleseareh 
Inslitiili*. Namkuin, Hanehi. Lae and lae dyes have 
heeii known and used in India from very .*iiieient times, 
hut it is only sim*e tlu* heginniiig of this i*eiitury that its 
eeonoinie iinporlaiiei* xvfis re;dized. With the advent of 
syiilhelii* dyes, hie dyes for xvhieh lae was initially prizeil 
was I’orgolti*!!, hut llie resin oeeiipied the imporlaid posi- 
ti«in which it now iloes. In numerous indiislrits, hu* 
plays its part, in most instan(*es. however, only in 
small proportions, the aggregjile of which is very 
eoiisiderahle. All idea td' it may ht* ha<l fn»m llu* f)« r 
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centa^f consumption of llic total lac in the various 
industries- ^ramoplumi' ni'ords (;t5-10/ ), electrical 
insulation (15 ), paint and varnish industry (15";,). 

hat stiH'enin^ (10“/,). sealing wax (5/,.), lae(|uering. 
grinding wheels, etc. ( the rest ). 'I’he consumption of 
shellac was ennfiiied till lately to the highly indust rialix- 
ed etiuntries of Kurope aiul America, hut recently Japan 
and Hussia have been importing large (|uantities of the 
resin. India and nurma account for .05 , of tin* world’s 
production of shcliao, and yet less than .‘1", is ulilixed 
in th»" country of its origin. 'I’hc production has kt‘pl 
pace witli tin- di-mand, and the t-apacily to meet sl«*ad\ 
incrcasjsl rc(|uirenicnls st'cins well-nigh unlimited. 'I'lie 
ex|)orts of slicllac have increased from 2,000 tons in 
l.SIiS to 10.000 in 1000 and .‘ia.OOO in lO.'Hi. Roughly , 
one p.art of shellac is produced from 2 j)arts of raw lac, 
called s< rapc<l lac or .sli<'lv lac. 

'The lac industry of India has to grajiplc success 
fully with th. synthetic nsiiis; otherwise it will he 
wiped out exactly in the manner in which the indigo 
industry has ht'cn. Research work should he directed 
t«»wards introducing those qualities in shellac hy chemical 
and physical means which make hakclitc the siqicrior 
product. 

A very important outlet for shellac is in the 
French ))olish industry, hut it consumes .something like 
15% of the total output of shellac only. Con.sequciitly 
a more suitable line of consumption for shellac is Iwiiig 
sought in the building industry. Paints with shellac 
and boiled oils have already been investigated, which 
promise fair to he cap{\hle (d' being list'd as ccnicnt 
floor l)aints, ilistcinpcrs, etc. An interesting di\crsitm 
of shellac has been j)roposcti by its being condensed 
with linseed oil acids in the presence of glycerine and 
suitable catalysts, 'rids work is in progress still, and 
its successful conclusion is being looked forwanl to. 

'I’hc gramophom* industry which is the largest 
consumer (about tO',, of the total shellac j tif shellac is 
now being constantly (dfereil synthetic resins for their 
record-making, but as yet none, has been found of quality 
and price to be able to replace sbl^llac. Intensive 
rc.seareh is necessary to retain this monopoly market for 
.shellac, and efforts at Namkum are being directed to 
this' end w'ith a vi(‘w to lay the foundation of a sound 
record industry in In da. In tin* same line, the moulding 
of every-day artich s out of shellac; is being inv<*stigat«‘d, 


with the result that already pa.s.sab]e .samples of 
containers for cigarettes, powder box, pin trays, shaving 
soap Imxe.s, etc. have been prcidueed at the Namkum 
Institute at costs very miu-h lower than those of synthe- 
tic made conirnoditic's. Assemblage af proper machines 
and moulds are now under progress with the hope that 
an entirely Indian moulding industry on India’s own 
raw materials may be realized. 

At the Forest Rc.seareh Institute, Dehra Hun, 
a considerable amount of very useful work is being 
(hme which can give ri.se to scores of useful industries 
in India, 'bhe Aseu Process of .Mr Kamesam which 
I'onsists in fixing arsenic and copper in wood by the 
agency of a chromium salt has been cxtensively^employi d 
and has given rise to a wood jireservation industry in 
India. Mr Hhargava, tilt' ))apcr expert, has devised 
interesting ways and means cd’ ge tting cidlotax boarils 
out of bagasse, a waste product in bigger sugar works. 
Dr S. Krishna’s researches on Fphedra at the Forest 
Rc'sc'arch Institute hcipcil Raluchistan in orgunixing thi' 
trade in this drug and his work on the isolation of 
vegetable' tallows is of partie'ular interest. 'I'liis term 
was originally applied to the- soliil fat from the- fruit 
e»f Chinese tree-, Stillingia sebifera (Syn. Sapium st'hi 
jentm Ifojh.) on ae-e-ouiit of its resemblaiie-e to tallow 
anel its sucees.sful use in e-aiidle making and for sizing 
of cloth. 'I’his definition has sine-e be-cn extende-d anel 
iie>w ine-hulcs vegetable fats that possess e-e-rtain e-hemi 
e-al and physical charae-tcristie-s. 

'I’hc principal India vegetable- tallows of trade- 
are*: {( 1 ) Moura tallow {lianxia buiifracea anel allieel 
species.) {!)) Pincy tallow {^yntena hif/ica), (c) 
Rorne-o tallow or Sal butter {Sliorra robiista). {fl) 
Gareinia tallow {(iarcinia vpp.), (c) Chinese ve-getabh- 
tallow {Sapium scbrifi'nim). 

The- physie-al e-einstants of these ve-getabh- proelucts 
are se» akin to the animal tallows that they must eaptun- 
the* markert owing to their cheape-r e-osl of proehictiou 
anel the busines.smeii interesteel in it ought to pay a 
visit to the- Feirest Research Institute. 

Most e>f the above mentioneel vegetabla fats have a 
pale colour which gradually gets bleae-heel em standing 
anel more reaelily if exposed to .sunlight. 'Phe! .s))eeific 
gravity anel refractive index values fe>r the ve*getablc 
fats have been e-alculated from the exi.sting data l(‘ 
what they would be at 15‘^(]. fe)r sp. gr. and at (iO'^’C^ 
for refractive index. 
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Properties of a (food sizituf talUnv: 

(a) It should bo ranoidity frot* and pun*. 

(It) It should liavo a j;ood whito loin- and 
(c) It shonld have* a linn toxtnro and .slnmld moll 
bolwct*!! K)-r)0“(.'. 

V^r^clabh- tallows iiionlionod above satisfy all Ihrse 
re(|ilirrint‘nts and are lhereb»n* admirably suited for 
yarn si/inji; and other industrial apjdieations. 

•IvadahHit If of nac material for vcjjelahle lalhnc 
ill this voaalrif. 

Species. Seeds. / etfelahle I all one 

(inaiinds) (maunds) 

1. Valeria iiidica 10, ()()() *,^,500 jiiney tallow 

i. Shorea rolnisla 1000,000 l.'S0,000 sal butter 

.'t. Passia sp. S K), ()()() ‘J.')0,000 inovvra tallow 

4. (tareinia sp. 10,000 2,500 kokum butter 

,5. Sapium sehiferiim 10,000 2,500 C’hinese vef^t taVde 

tallow 

'I'otal yield* 1,870,000 407,500 


'The I’niversity of llombay has eonfrrred on the 
textile industry a ^real boon by providing tlje I’niver 
sily 'IVehnologioai Laboratories whieh, during their 
short existenee, have rendered valuable serviee to the 
industry not only by providing traiiu'd students but 
also by solving probh'ins whieh eoiifronl any iiuluslry. 
We should mention in this eonneetion the exca lli nl work 
done by the Cotton 'reehiu)logieal Institute at Matunga 
under the able guidanee of Dr Na/ir Ahnietl. 

In the llenares Hindu Cniversity valuable work on 
vegetable oils and soaps, glasses and eeramies from raw 
materials available in India has been eondueled, and 
du re is no doubt that the information gathered there 
in this direelion is bound to be industrially exploited 
in the near fulure. 

At Hungalore, there has been a greater interest 
bdien in industrial researeh arnl the gas-mantle industry 

*lii goo<l seed years the yield of seed.s is easily two to 
'luce limes tins anioiial. 


has already been ])nimoted and tlu‘ sandal-wood-i)!! 
industry and the white lead industry owe mueh to the 
work done for them at the Indian Institute of SeieiU'c, 
llaiigalor4‘. 

At Lahore the industrial problems whieh are ludiig 
taekled full in the domain of petroleum, jute, eotton, 
oils, eemeiits and riee industries. Heeenlly we have 
initiated maiiufaeture of li(piors and juices from citrus 
fruits and the Kissan products of (’aptain .Mitchell have 
won wide recognition, 'riiere are other cent res whieh 
have done ecpially well, but all the work done does not 
get through to th..‘ public or the business man. 

It is absolutidy (dear that there should be an All- 
India liKiiistrial Researidi Council to bring the heads 
of the university research departments and the captains 
of indusiry together in order to discuss and evolve an 
active programme for the industrial deve lopment of the 
(suintry. 'I'his All-India Couiuil may have jwovineiul 
braiudies, but it would be fatal to fix provincial limits 
to i-ndustries particularly in the j)resent stage of our 
devtdopments. 

If the gov(‘rnm»>nls have not done mutdi to initiate 
new industries, the reasons have not lH*en enlindv poli- 
tical. Our indu drialists and sedentifie workers arc as 
mueh to blanu*. 'i he attitude* of the stud(*nt eoinmunity 
in this respect is well known. 'I’lny prefi*r the (lovern- 
ment serviee to an ((pially remunerative or even a 
better post in industry. 'riu*y are afraid to run risks. 
Owmg to tile pauc*ity of froverument posts, th(*ro is, 
however, a change in their frame of mind and just like 
the rndiaii ea}ntalist, they are now less afraid to take 
iiKfre risks. One hopes and ]irays that this new atti- 
tude would continue not on sentimental grounds but 
as a matter of a considered jirogramnu* before the 
nation. 

.Vll classes of pi'ople can lu'lp in this process of 
nation building. 

1. 'rile capitalist can hel|> by his benevoh‘n(*e and 
gathering eoiiragt* to invest on jilanned 
industries. 

2. 'rile, (^ov^rnlnent can help 

(a) by allowing subsidies, protective taritfs and 
loatvs to industries and by promoting 
St.'ite and seini-State industries; 

(It) by procuring financial lielp from tlu! rich 
by the method of gtntle persuasion the 
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of wliicli is oiitin ly tlioir own. 
'I’liis has tnahlcd lluni to raise cliarilirs 
and iiuiiiorials on special o<*casions. 'I'lie 
iitiatues so obtained should he utilized in 
dev *lopin_i»; hij; industries whieh no singh* 
tinaneier in hidia eun undertake; 

(e) ]>y hi lping in hringing about “ nu rgers '* or 
eoinbinatioiis of industrial (iiterprises and 
slopj)ing eiit-throat internal eotnptdition ; 

(<l) by gradually nslueing expeiulilure *m ad 
niinistration and eH'(‘eling a more balams'd 
dislribiition (d' reinuiuralioti in their 
s( r\ iees ; 

(e) bv dii'ertiiig funds thus sav(‘d to improving 
I he system of edilealion so that it is lilon* 
sjiited to our present-day needs. 

.*t. 'rile universities can lu lp 

(n) by direeling tlu’ir energies to making eduea 
lion a real ineefilive to work. A man is 
trulv educated if he knows how to make 
a '.i(d of every fa<ulty how to open it, 
how to keep it sharp and how to apply 


it to all praetieal purposes and to all 
*‘ontingeneies of life; 

(h) by erjating new knowledge without whieh 
no industry eaii exist or stand eompeti- 
tion ; 

(e) by supplying to those interested material 

and data whieh may lead to the ultimate 
d»*velopment of industry and agrieullure 
and by allowing freely tin* use of talent 
and material available with them for 
industrial d(‘V(‘lopment. 

1*. 'I'he students can JieJp 

{a) by nturning to the land and to the pro- 
fessions which they now despite; 

(h) by recognizing the dignity of labour, for 

“It is lo I:i))iMir aiul to I.'dMiiir only, that iiiaii i>\m‘s 

4‘vi‘i'vl liiiig of i‘\4‘lia!ige:dile vrdiie. I>Ml»oiir i" lli«’ 1:di''iii;m lliril 
lias rais<sl liiiii from tlie (‘(»miitioii of llie savage; lliat li:is 
elnmged llu* iles<‘rt amt tin* f'ori'st into nill ivaij'il lirlMs; llial 

lias i*ov»*r4‘d llie caith willi eilii's, ami tin* oeeaii with >lii|i>,; 

lliat lias given ns [ilenty, emu foil ami elegain'e, iiisl4*;iil of 
want, misery, ami bat liarism, 

''*Ras4‘d on a leetiire delivensl nmler the ans|>ie»‘'i of the 
National Institute of fSeiem*»*s at l-tomhay. 
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Tlie Control of Leprosy 

'Tin- ptiiiits tnipliiisi/ttl hy Hr It. (i. 

C'ocliraiir of Madras (77;<* Mrdical Praciitifnirr, Supl., 

needs a wider appreeialion liy llie jinhlie: 

( I ) la-pr.isv is ?iol a lii^ldy eoiila;;i<ius <lisj*ase 
and no I every fvpc is i‘oida;»ions. 

(*J) Leprosy is danucroiis in eliildluiod and 
[lu re is « V idenee lo show llial llu- younp r 
Ihe ehild and the eloser the t'ontael 
with an iiifeetive ease the nn»r<‘ likely is 
leprosy lo develop. 

(,l) All forms of leprosy an* not equally seritnis, 
eeji.’iin types are eoniparatively iniUMiious 
aiul tend lo lu come spontaneously 
arrested. 

( I ) The i nly known method of eontrol is the 
prevention of i'onlaet of healthy persons, 
espnially ehildreii, with eases in the 
infeel i\e stage of the disease. 

(o) 'riu’ pauper h |)rous heggar, whih- ohjee 
tionahle. does not eonstitiite Ihe major 
danger li» soeii-t y ; it is llu* infeelive ease 
in (he home, unisolaled and mixing freely 
wi'h ehildreii, whieh eonstitut<* the gravest 
danger. 

(t)) Frequently tlie less obvious eases are more 
infeel lous, many of the more obvious i-ases 
belong lo the eoniparatively benign neural 
type of leprosy and are not eonlagious. 

Invesligation-* are being pursued whieh may result 
u ilevising a systtin whereby the inf«*elious eases will 
bi- isolated in the honii*, village or institution and thus 
be prevenical from eoming into elose eoiitaet with 
' ealtliy ptrsons, i speeially ehildreii. In so far as 
'' prosy is not infrequently present in families of good 


stu'ial standing, il woulil <‘onlribute malerially towards 
its eontrol if the following ••lementary pretaulions were 
observed : 

(1; Separate rt»om. bedding, ealing, washing 
utensils, separate ehair. 

(‘j*> Avoidanee of elose eontael with individuals 
in the household. es|)eeially ehildn n. 

(.*i) Disinft < lion of all elolhing befort* il is sent 
to (he laundry. 

A word with rigard lo treatment. It must be 
reinemlu*rt (I I hat i.ll types of leprosy do not need treat 
riienl: tin* tirst duty of the patiint is lo eonsult a 
eoinpet(*nt physieian and asiarlain whether he niplires 
tn alment for his disease and whether it is in feel ions or 
iml. If Ireatimmt is reejuired. the following points 
should be remembered: 

• (1) .Vvoid all mi'dieines whieh are advertised lo 

“ eure " leprosy. 

. ( I Hemember the latest vaunted remedy is 

seldom the best. 

(3) Hydrnoearpus Oil { ( haulmnogra ) nr «)ne of 
its d< rivalives sueh as the esters still re- 
main the basis of treatment. 

(f) (ieiierally speaking the best methods of 
administration are the subeutaneous and 
intradermal rout< s. 

Ferwms who are unfortunate enough lo suffer 
from lepnisy mils* not imagine that there is a royal or 
(piiek roiiti to tlu* lualing of their malady; palienee, 
perseverance and eo-o])erati<)n are Ihe key notes to 
sueeess. Specious promises of rapid relief and eure 
are mindiable, anil only bring diseredil lo the treatment 
and disatqiointment to the patient. It may however be 
.said thal while the treatment of leprosy is still far 
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from salisfarlory, yrt ^i\rri iFilcn.sivt* and iiiUdligrnt 
trcalmcni, Ihrro i-i a rrasoiiahlc thaiut; of ht-aliii^, and 
In; would bo a l)old man wlio says any oaso is 
hope loss. 

A Sugiiesled Plan for the Modern Treatment of 
Malaria 

Lt-C'ol. (f. (’o\oll, I.M.S., Diroolor, Malaria Insti 
lulo of India, advisrs tlio following jdaii for tin* inodiTii 
Iroahmid of Malaria: 

“ Wlioii I In oincljona alkaloids wrro lirsl iist-d for 
ilio (rratiptnt of malaria, (hr {Fractiot* was to administt r 
llio drug only during tbo slago of at liial fox or. I.att^r, 
sinoo it was foinni tliat rolapsos ooiiirrod in a largo 
proportion of tin- pationls so troalod it booanio 
oiistomarv to prosoribo a prolongt'd ooiirso of troatmint. 
lasting iUi-r a poriod of sox oral wooks, or ovon niontbs. 
'riiis was llio slalo of allairs at tbo ooinmoiiot nioiit of tlio 
(iroal War. On oortain fronts, notably in Maxadoiiia, 
xvlioro a \ory largo numbor of oasos of malaria ooourrod 
amongst tbo tnaxps, not only woro long oonrsos of 
(|uinino troalmont givon, but tbo drug was administorod 
in vory largo doses, ovon up to lOU grains a day. In 
spito of this howoxor, rolapsos oontinuoil to ooour. 

lloooiil rosoarobos in oonnoi'lioii xxilli tbo troaliiioiit 
of norvous disoasos by malaria tborapy, togj-tbor ^vitb 
tbo result of a series of oaro fully eontrollod o.\porimonls 
oarriod out in sexoral FliUVronl oountries uinler tbo 
auspioos «;f tbo .Malaria Commission of tin* Iwaguo of 
Nations, l avo brought about a toiidonoy to rexorl to tbo 
original praoti<o of giving modorato doses of tbo oin- 
obona alkaloids, m* of (piinino alone, over short periods 
of about 7 days, this being followo<l up by a furtlnu* 
similar oourso in tbo ease of any relapse xvbiob may 


oooiir. 'I’be relapse rale. i.s little if at all greater when 
this pravtica; is adopted than wdien longer eourses of 
quiiiiiie are given, and the patient i.s not subp'oted to 
the depressing etfeets «)f a long eoiirise of the drug. 

As regards the synthetic antimalarial drugs wbieb 
have been placed on the market in recent years, the 
b(‘sl kiioxvn are atebrin and plasmocpiine. Atol>rin, 
given in eourses of 5 to 7 days, has practically the saint; 
atdion as tpiinine without producing the subjective 
etfeets (buzzing m the ears etc. ) wbieb are so much 
objootod to by certain patients. Plasmoquine given 
ill small doses over a ptTiod of 5 days, is a u.seful 
ailjunet to quinine or atebrin treatment in the ea.se of 
benign tertian malaria as a preventive of rtdap.ses, to 
xvbiob this form of disoaso is parlieularly liable. 
Pla.sinoquine may bo givon oonourrontly with quinino 
but if atebrin is tbo drug .selooted tbo plasmo(|uino 
course sliould ne\er be given at the same lime, but 
should follow after an intt rval of one or two days. 

'I'be synlbolio antimalarial drugs, useful as Ibov 
are unde** .spooial oirtMimstanoos, should not bo gixiri 
without medical supervision owing to the risk of oor 
tain ill etfeets wbieb may folloxv when they are adminis 
tored in unsuitable eases. 'Fbey are noxv pn‘seribed in 
miiob smaller do.ses than formerly but even so they are 
not considered suitalile in their jiresent form for indis 
criminate use by the public. 'They have been given with 
siuu-ess, boxvovor, in the ease of labour biri'cs in )danta 
tions and other eommen*ial i*onoorns, wIutc strict modi 
i-al suporvi.sion is available. 

For .ndf- treatment, and for the treatment of a 
])opulation on a large scale, where the drug is distributt d 
by Jaymo'i, oinobona fobrifugi* and quiniin^ remain tbo 
drugs of olioioo. The higher ])rioe of the .syntbotio 
drug.s as oompanal with that of the einebona alkaloids is 
an additional reason for ])ri*forring the latter for mass 
Iroatmeiit or pro])bylaxi.s." 
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Medical Care of Workers in an Indian Industry 

M. Ahmad 


'rile .siil)j»-cl of sprrialixrd iiu-dical fare of tin- 
industrial worktr is of r(*rtMl origin. Its d(\'rlo))inrnl 
is I’losfly assoeiaUil willi the introdiulion of soeial lc‘i;is 
lalioirin the form of aeeidt iil and six-ial insnranei* of the 
workers. In the year l»S.s;t an insiiranei* law proteel iiijL»: 
the industrial worker a^aiiist aeeithnls was introdiuad 
in (jerniiiiiy, i'oiiow<'d in iSSt) l)y eotnpidsory insiiranee 
for working; men against invalidity and old ag<-. Almost 
ixery Knropeaii country and da]>an have from time to 
lime, siiKs; hSS.'i, introduced niimerons so(‘ial l(‘gislations 
elVeeling a steady improvement in the health and work- 
ing conditions ol* the Wiirker. 'I’he earliest elforl to 
improve the lot of tin* working man in India came a-^ 
late as M>2l' with the ini rodiietion of W'orkmans* Com 
pensalion ^Xet, and the rtrsl attempt at social insnran ‘c 
is to he fonml in the Maternity Henefit Act of llomhay 
in the y<ar 'The last ICiyal (’ommissi»>n on 

Lahonr ri commended a scheme for sickness insuraiiee 
and the leeent C'awnport' Labour I'iiupiiry ('ommittia* 
sliarngly stressed (M 1 tlu‘ need f<»r further <*onsideration 
lo he paid to tiu' niMimmendations of the Royal (’om 
inission. 'Things move pnjverhially slowly in India, 
and it seems to ns that such iniportani matters as the 
wealth ed' the working man or the economic problems 
directly <‘oini<'eted with the improv'd health I'onditions 
of the industrial workers of India are not receiving the 
amount of atl(‘ntion that Ihi-y di'serve. 

In the year iJl.'t.'t an ex))eriinent was starlet! at a 
shot' factory near ('aleutta then employing abtmt !i()0 
workers, the present iinmher bei?ig over .‘1500, with the 
ohjt'et of tinding the apt)lieabilily of inoiltM-ti inthistrial 
metlieine tt> the sjjceial conditions ])revailing in India. 
The first [tleusant surprise can#* when it was fouiul 
that the myth about the inherent mulish orilmdoxy t)f 
the Indian workman who is pieliiri'd as refusing lo 
•OMs pt th • introduction of ])rogressive measures was 
'um-exislent. The Indian workman is as keen as any 
\vorking man in the world t(» have his lot improved by 
progressi''e l(‘gislation. After a meeting of the workers 
■•>ul the inanageimml, a scheme was introdneed whereby 
' ' ery worker paid into the “ health fund ", Iheivhy 
‘ Meeting a health insiiranee for himself and his family. 
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I In* siihjeet, into two eatig<iries (d medical care 
was divided. 

( 1 ) Rrevenlive and (2) Curative. 

'The following is an aeisumt of I In- seheiiir of 
imdieal care of wtirkers in which the }>resenl writer is 
interested. 

'Till* ({iiestioM jd’ pre\enll\e measures involved, 
hesidt s ihe usual sanitary regulations, tin- prohlem of 
preventing unlualthy lai)oiir from finding his way into 
tile iaetoiy. \Vc‘ adopted the slogan ‘ vee /rr» /i fit nini 
fit *. atul introdneed a system td' eompulsory lieaith ex 
aminalion of every worker before employment ( losely 
following the melhod advocated by Or V. 'Tidar, .M.I). 
of Rata Hospital at Zliii, ('/.eehoslovakia. 'I'liis needed 
a great deal of i‘o operation between the manage ine nt 
and the medieval deparlnn-nt. With the assistance of 
the Rersoiinel Oe'parlmeiit every applicant lor a job is 
passed through the Medical Department. 'The appli- 
cant is first interviewed by a clerk who presmits him 
with a booklet inlilled the ‘Health Kinpiiry ’. 'This 
hookiiT IS written in two languages and contains a full 
enquiry into Ihe personal and family history of the 
applicant, his habits and mode of life and his past and 
present illness if any. 'I'he clerk helps him to under- 
stand any ditlu'iTHies, and in easi s of lompli h- illiteracy 
writes o<e. Ihe answers to the (piestion for the applicant. 
'I’he enndidati* then interviews «me of llu‘ d«)eli»rs and 
the medical examin.'it ion eomim iiees. I'iie medical 
(Xaminalioii lakes about fiflrt ii to twenty miiiiiles. Its 
aim is to rapidly eliminate physical ileformilies if present 
and to d.•leeL the preseiiei* of any dis« ase. Wr is then 
w'eighed, measiirtinents of the chest, alulomen height, 
standing ami sitting down, and the measun im nis vif tint 
hi-aeromril and hi-troehanlerie eonjugates are taken, 
his urine is examined and his vital eajiaeily is rei'orded. 
In donhlful eases his blood is examined and where eon 
sidered lueessary a railiologieal examination of the 
eliest is underlakin. 'The last two examinations are 
tirdered lor tin; next day. 'J’lie teeth arc examined and 
then the applicant is classified according lo the findings 
into five categories, vi.':: — AA, .V, H, I). 'Those in 
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the lirst llnvi* arc rt'cimiuRridctl for tinploy- 

incnl, Iasi two calcirorics an; dttland imfil, soiMtdiiiir.s 
ill siiita’oli* cases a])|)li(‘aM(s in calci»drv arc rccoiii- 
inciidcd for n -cxainiiiatit)ii aflcr a pi riod of six or 
(‘i^'hi tiKt'idis. 

It js remarkaMr as io wlial a \ari(ly of pathologi- 
cal conditions one inei Is with in apparently healthy 
individuals. At the present inonienl imsnsjicclcd and 
iindiaynosejl tnyoeanlial changes arc en^aninj;- our parti 
cnlar al lent ion. W'e have not had suffieicnl liitit* to 
collect corn Iiisions, nor have we had any fa<-ililics for 
.scijiil ifie ln\ es| iy;al ion hnl jndn'in^i*' hy tin- result of our 
(lupiirif s and (linieal exaiuinalions we Miiturc to pul 
forward the .s|at<inent that tin- one coinnion factor in 
our scries <d* oiu- hundred eases of myocardial chanj»:es 
have ln'cn nutritional tlcticiency, a few casi s id this scries 
nave a detinitr history of epidetuie dropsy. W r are 
laiielliiu.;; some of these easrs as ‘ H ’ eases and taking 
them in, (lopinn iii*d 'd a (uture dale we shall he in 
a position to study them seieni dically . 'I’heir tickets 
arc permanently marked witli the letter ‘11 and it 
would he an easy matter for us to piek them out from 
the factory. In the mean time they have to report to 
us p<-riodic;dly to enable us to follow their [impress, 
their fatigue tolerance is noted and the conditions uiuh r 
which some of them break down in spile of renidar 
trcatiiuri'. is recorded. 'The expcrieiiee thus nairual 
would be invaluable to us for i;ui<bniee in future. • 

From October l!>:t7 to .luly ID.'tS wi- examined l.'t.’io 
cases, and out of these .*{ f were classed under ' the 
ealenory ‘ .\.V ’, /.e., 2. a . H- under eaten'ory ‘A’, 
i.e., Ua.l- , in eaten’ory ' M ', the pereenta«e beinn 
(Jl.a, and III- elassi-d under eatenorv ‘ ( ’ ^i' b'K •’! 
peri-entaj»;e of 10. <i. It is unsafe to draw any <•onelu 
sions froi'U these li_i»ures ixteiuiinj;; as they do only ovi-r 
a periial of less tlian a year but one feels that while 
safeiiluardinjii the interests of the iinployer lu'alth 
examination creates no i»reat hardship on tlu‘ workm's, 
because, lontrary to our fear, the pereiaita^e of r<-jee- 
lions is lemarkably low, eonsideriii^' the hit'll rate of 
morbidity in Mental, following' malaria, dysentery, 
kala-azar, ej»idem'e dropsy, etc. 

'The majorilv of our workers are from Benjral. 
'l'akityj>’ two hundr d applicants who havi' tui ii twamiiied 
we rind tliat the acera;»t' a^i‘ is ’J’J years, the averaf^e 
height and weight bein^ a ft. 5 in. and 7 st. 1* lb. rc.s 


peclivciy. In loi)kint!; for ritness in our m<‘ii w’c arc 

not ,i;:uid (I by any absolute standard of nicasurcmeiil.s 

and physical dc\ elo[)ment. ask ourselves the (jues- 

tion: Is the man fit for employment in an industrial 

concern.^ Is his physical and mental make-up such as 

to stami ii)) to the strain of factory work and ^ivc the 

factory tile maximum result.^ W'c wish to note here 

that time after tinu‘ we have come across individuals 

who, allhouj;h physically fit and educationally well 

iapiipptd, havtr proveil utter failures as factory workers 

due to failure of adaptation: they are, so to say, psycho 

logical mistits. It is too early in the day to talk of 

psyi'holow'ieal mis.'its under the conditions prevailing' in 

India toda\'. but we ficl sure that a careful eidhetion 
• «. 

of data would prove of iinaluable service. Kxperieuee 
has sho vn that the majority of the boys who lia\t 
reeei\id uiiixersiiy or hi_y;h sihool idiiealion in lndi;i 
are psyelioloi'le.'dly rendered until for any w«)rk wlu ii 
manual labour or hard work with proloni^ed ap|)lie;dion 
is needed. When we I'oiisider lh:)t the s;ii iir.'it ion point 
for <derie d and hinlu r _i»'o\ « rnmenl Jobs is m arly ri ;u li 
ed .'Old that in the India t)f tomorrow rapid indiisl riali/a 
lion will demanil the servieis «>f not onI\ the wt»rkini' 
j'lasses but also of tin- soealled hlni(h'nloi/ class it beeouK s 
a matter of j»;rave (oneern to the eonniry as to win llier 
we are not wastinj* too much lime ;iud mo. lev on the 
system of education which from an industrial point ot 
view is worse tin i useless. 

'I'o k( <‘p a fit man tit. the work of the .Mtdieal 
Dipartmeiil iloes not *o}) at Just at preseribini;' uiedi 
cities in eases of sickness. Apart from lookin,i>' afu r 
the ('nvironmenl, sanitation and liy^iiiie of the factor \ 
and workers, it h.as to _i*et busy helping- the manaiii 
ment in the orj'anization of physie.d ndture, ‘»ames ami 
amuseinniis; it e.xereises an adi ipiate siipeiwision om »' 
llu‘ food supply of the workers, and advises on ilieti tic'' 
'riie addition of i few special n a^'enls to the i linii'-d 
laboratory to eiialile one to carry out food tests is .'iii 
added advanta^’i'. 

Ill factories where women are employed the undi 
cal care must include a malernily and child wclfai' 
elinii*. 'The maternity I'linii- must In* ‘in ehari;e oi •< 
eliiiieian well traimal in ante natal routine with a ^oikI 
know let t)f practical j;ynaeet)loj{;y and midwifery. H 
is not essential to employ a woman doctor. 

Our exjierien -e at tme i>f the faelorit's shows tlmt 
pref'iianev anat'inia is not as eoinmon a feature as oi'i 
would expect. Actual records of all the eases seen ai'' 
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iu)l avail iblf al llic intmuril bill otil of a si rb s of 100 
oases lb;- blood piotiirr in four cases only is fairlv 
lypical of pregnancy anaemia, 'i’ln se cases did n inark 
ably \vi‘!l on “ Lieer (’onei'nlrate ” preparations. 'I’lie 
inajorily cd' I In* eases however sliow a red cell count 
of btdow the !• million mark. It is intensting to note- 
that in this serit's ot eases no abimrmalitv in pe-lvie- 
me asnre mc Ids was femnd, simwiiig that Ihe- weirking 
woman is a belter developtd individual than her leiwn 
sisle*r, meaning He- class one meets at a place- like- the 
Old j^atie-nls’ de-p.utme-nl of a hospital like the- f-‘de-n 
Jlospilal or belle:' sidl in Ihe- homes of J*n nhihtinshiti 
miislims. t 

Oiir aide natal re-e-ords are ke-pl on prinled cards 
ami indi-\e-d for i e-fe-re ne-e-. Willi a few moelifleal imis 
we- have- ioiind it iisc-lid to ;idopl Ihe se-lieiiu- followed 
by ihe London (•nnily Couiic-il as de-iiioiisl rale cl to ns 
al the- ante- iial.'il c linic- ed‘ I’redVssor .lames Vonng al 
Ihe Hrislol Post (iiadiiale Hospital. I.ondoii. We- have- 
made il a rule- that no maternity bene lit be- paid bv iht- 
ollie-i- iinl-ss the- [lape-rs are- passe-d by the- Me-elie-al 
Ib-parlinenl. In this way every mate-rnily e-ase- is 
liroiight •ineler on- nolie-e-. We- IVe-l le-mple-el l.> make- 
an e)bse-rval ion he re- that the- iiie-ide iiee' ot pm-rpe-ral 
sepsis is re-markably low amongst the working women 
imde-r mil' snpe-rv ision. Only one ease in six ye-ars out 
• d ,‘i()() eases wa-» see-ii. Aeeoreling to enir eone-e-plioii 
ot ase-p-ii'i and e-Ie-anline-ss, seeing the- inelhods ed 
.iei-oiie-lu-menL aihipti-d by these- wemie-n we- eiuglil to 
have- got a large- iMimber of morbidity fedhivving c-hilel 
birtli, bn! sn<-h is iicil the e-ase. In the- midst of filth 
.-md sqnallc-r the working woman brings forth In-r 
habie-s aeiei she ge-iic-rally cse-ape-s vvilhoiit ,iny injury 
aiiel is ui) anel alioiit on the- third or the- fonrlli dav. 

I III- ease- ot Ihe wonie-n of the- Santhal P.-irganas is 
part ie-nlarly inle-re-st iiig. riie-v adopt llie- sc|naliing posi- 
lion tor e-onfiiie-mc-nt and have re-niarkably cjiiic-k and e-asy 
labours. 'The- gooei re-snlts may be atlribnle-d to their 
"e-ll deve-loped innsi-les, Ihe-ir iKilnral die t, the sepiatting 
liosition ll-e-y adypt and the- rre-edom from any inter 
lere-iie-e from it he- doe-tor or Ihe nurse-, (’hild birth is a 
physiologie-al ])roee.ss, the- moelern liv ing eondilions alom- 
arc responsible fo- the jiathologie-al stales we- mce l wilh 
in our town prac-tic-e-. 

rim a c-re-c-he- for llie- babie-s whose- 
niolhe-rs work in the- fae-lorv. After a e-ein 


sielerable' experieiie-e' we have learnt that it is best 
to run the i-rec-be em the- lines of the- henne- c-oiidilions 
ed‘ the- w.)rki-rs. 1 1 is nse-lc-ss to alle-mpi to follow the- 
high slanelarel ed' an institution in l-'.nropc- by getting 
the-m baliy i-ots and white- she-els and good eleilhe-s. 
I'nlc-ss III - ee-onomie e-oneiitieins ed' the- parents iinjirove 
it IS little use trying to ge l these- lillle mile s ae-e-iistomiil 
to things which they c-aiinol atlbrd in the-ir homes. Wc 
Ihe-re-fore- ki-c-p these babic-s on c-he-ap e-han beds made- 
ed' giiniiy bags spread on the- floor with pie-e-e-s of mae-kin 
tosh cloths as proli-i-liv is for Ihe- matn-sse-s. To look 
afle-r the b.'ibies we e-mplov Indian maid se-rvanls, and 
in e-ve-ry case- we e-iu-oiirage* the mothers to come* in e-ve-ry 
four hours lei fe*eil the- baliie-s. Higge-r ehildre-n are- 
give-n feeds eif I leliaii bisi-iiils ami milk. 

'riirning to die c-uralive- siele eif our work, im-dieal 
and surgical aid give ii in all cases of sic-km-ss and 
aeeide-nts lo the- vvork'rs. We- also give- medieine-s anel 
im-elie-al aid lo lie wife and lo a maximum tif three 
e-liildre-n ed' Ihe- wetrke-i's. 'The- word ‘worker’ means 
i vc-ry oie- e luployc-d in the- c-ompany e illu-r in their 
oilie-c-s or ii> the- f-u-lory. The- iiiedie-al de-partim nt should 
e-onsisl ed' an uplodale- out p.-ilie-nis' de parline-nl , fitte-d 
with a i-linic-al laboratory and X ravs. De ntal se-rvie-e* 
is give-n fn-e- as a part of the- me-elie-al aid. e-xe-e-pt in 
e ase s of jiroslhi lie de ntislry, whe-n a re asoiiabli- c-harge- 
is made lo i-over the extra eeist. 

Lve-ry fae-lor.’ shoulil have its own eoll.-ige hostiital. 
We have- femnd that eight to li-ii beds in an orelinary 
bunglei'v type- ore- -' lore V building with lih-el roof e-osting 
about Its. - serves the- |)urpose- eif a factory em- 

ploying eiver .’lO.OOO. Whe re- no women are- e-mployed, 
twee male- mirscs anel a e-emplc- of oreh rlie s c arry out the 
nursing dutie s cpiite sal isfae-torily . In a c-oltage- hospital 
of this type we elo not aim al re preMliu-ing the- e-lalieirate 
moele-rn e-omlitions to be found in bigge r hospitals. The 
collage- iiosjiilal besides preivieliiig improve’d facilities 
fell' me-elieal work .-md elinieal observation has jirove-el 
lo be- of elistiii'l value in minimi/.ing m;i lingering. 
Prope r ree-ords of all the- out |)atienls and hospital eases 
are- kept on Ihe e-ard index sysle-m. 'I'be average- c-osl 
per year per out patient works out to four annas jier 
head per year. .I he- entire- me-elie-al expenses ;ire- lieirne 
by the Ile.alth Insiiram-e- Se-he-me-* to whic-h the- e-nipleiye-rs 
as well as the- e-mploye-e-s subse-ribe- weekly. 

* Tile* e|e-tails of llie M-Iii-riie have- ln-e-ii piiMi.slieil »-l.se*vvlie‘ie 
e-!iilier emili-r the* lllle ‘ A Health liismaiw-e- SiIh-iiu- Idr the 
I iiiliist rial WorkeTS of Pieiie.-il/ 
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Nature of Primary Cosmic Rays 

Kn):ii curves ;il, diilVn^ril. 

Ijilitudrs iniil iiplo h(*if*-lil.s (‘onTspoMdinj*’ 1o 
of Ili(‘ wjiy l<J IIh* lop ol* tli(* Jil!iiosph(*i*(‘, IJowoii, 
Milliknii ;in<l Xrlior (/V///. h*( v. Jiiiu*, 19^58) conclude 
that i'ha;j*c‘d rosiiiK; ray particles (Mil(‘r the atiiios 
pliere oidy in a «l(‘fiiiitely limited and relatively 
narrow ( rier‘»y iMiij’e. The inaxininm of this ener}*y 
distrihntion curve lies at ahoul H.IU-' v\. At I.IO’ 
e\' the eui've lias 1‘allen to about a third (d* its maxi- 
niuni value, and on the other side of the maximum 
at some 17.10'* eV the ineominj*’ energy also has 
about a thini of its maximum value. The fraction 
of the total iiK'ominjJ!; (uierj^y tliat can be assigned 
to photons is small. This smallness shows that cos 
mie rays cannot ever have come throujrli an amount 
of matter appreciable in comparison with an 
atniiKsphere before enleriii”' the Solar system. 

Swann has shown that enormous poteirtial 
differeiu'es w'ould exist between relatively close 
])oints in interstellar space if any appreciable frac- 
tion of 1h(‘ radiation were unneutralised in the 
statisti<*al sense. These potentials f^o up as the 
s(pian* of th(‘ distance, and a.ssumin^ the primaries 
to be positives the potential ditTerence between 
points at a distance of one li}»ht year will be 7.10'^ 
volts. Any theory of cosmic radiation must there- 
fon^ provide for a statistically neutral primary 
ra<liation. 

pJtdinson {Phifs. /I'rr., 1 Sept. I9d8) jiuts forwanl 
a hypothesis about the nature of .primary cosmic 
radiation whi<*h satisfies both these demands, lie 
assumes tin* existence of some unspecified process 
within the atmospheres of stars in which either 
electrons or positive ions arc j»iven an oriy:inal 
impulse. As these pass outwuirds through the 


stellar atmosphen*, set'ondary jHisitron-ne^atron 
pairs and an c(iuilibrium intensity of photons ai’c 
‘•eiu^rated. The charge of the primary particles, 
bein**’ of one sii»n, raises the ])oteiitial of the star 
t«> the ])oint where op[)osite chai'jics are repelled 
and both types of ])arti('h‘s move ahum- with rqunl 
nlocilus. This is tin* necc'ssai'y and suffici(‘nt con 
dition for an eciuilibriiim in w'hich there is no sjiaiM* 
charge at infinity and a steady ])otential on the 
star. The heavic'i* ])articl(*s have most of the energy. 
The secondary ])hotons pass out into int<‘rgalactic 
spac(* and an* lost, while* tin* charg(*d parlicles are 
retained by a galactic magnetic fi(‘ld. \Vln‘n these* 
encounter the earth’s fie*ld tin* ])osi1re)ns and iiega- 
treins pass threuigh in (‘epial propeirtion ami consti- 
tute* the* soft ce)mpe)ne*nt primarie*s. Of the* otln'i 
rays, emiy the* heavy ])ositiv(*s have* sufficient e*ne‘rjiy 
to re*ach tin* earth’s surface. There they ceuislitute 
the positive primary raeliation, whose pe*ne*t rating 
s(»conelaries ])rodu(*e most ed! the intensity at se*a 
level and below' aiiel account for the* e‘ast we*sl 
asymmetry. 

/>. ir 

The Iowa System of Qualitative Analysis without 
Hydrogen Sulphide 

Anmng nearly a score eif metlmds preiposed 
from time to time feir the epialitative analysis of 
cations withe>ut the use of hydrogen sulj)hide, the 
Iowa .system, recently proposed, is perhai)s the niosi 
easily w'orkabJe. The .system divides the common 
catiun.s, (1) lead, silver, mercury (ous) : (2) barium, 
.strontium, calcium: (2) m(*rcury (ic), bismuth, iron. 
coi)per, cobalt, nickel, cadmium, zinc, arsenic, anti 
mony, tin: (4) manganese, magnesium, aluminium, 
chromium : (5) ammoni\nn, potassium and sodium, 
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into five f?roiips indiented, usino; j>i*()iip rcHjreHts 
hydrochloric aciil, sidphuric acid and alcohol, 
normal amiiioniiiin sulphide in a ect ale-acetic, acid 
huiTered solution, and normal ammonium ]>hosphate 
in alkaline solution res])ec1ively. 

The details for the isolation and detection <»f 
eacli individual cation have heen worked oul. and 
^iven in seven auxiliary tables by .Jacob (’arimy, 
of the University of Iowa. (./. r/jcm. Kdu. /;7. 
4‘JO,. 19.*}S). A real merit of 1h(‘ system lies in the 
fact" that the presemee of p}u)sphates in the (irijiinal 
sample causes no serious dislocati«m of the system. 
The autitor claims that stmlents dete<‘t zinc and 
maj^riesium more frecpiently with this systcMii than 
with tlie classical one usinj** h,ydro.i»tm sulphide; and 
that tin* air of the laboratory is T’eas<mably pure 
s<» lon«^ as not mon* than thirty stmlents an* working 
at once. The cliiel* defect of the s,,vstcm pointed 
«)Ul by the author of the system, viz., the frtspient 
failure to detect iiu'is'ury in course of analysis, «locs 
not a])])ear to be a si'rious om*, siiU'c there are 
ciuiimon preliminary tests foi* detecting- this el(‘menl 
ill a mixture. 

J. a. 

The Velocity of Sound in Liquid Helium 

The physical properties of li(|uid helium have 
been (‘imaji-itm' the attention of many workers for 
tlu' last few years. Keesom (19)12) first observed 
tliat tliere is catastrophic < haime in tlu* s])(‘citi(' heat 


of liquid helium at about 2’19°l\ ami at still lower 
temperatures the heat capacity <liminishes ‘»i’adually 
to values lower than those at tem[)e]*atures hi«,dier 
than 2*19”K. Liquid helium thus exists in two 
pha.ses. He I and He II above and below the A ])oint 
respe«'tively. It was observe<l by KoHin (19)15) 
and Keesom and Keesom (HDlti) that IK* 11 shows 
an extraordinarily hi»h thermal conductivity. 
Allen, l*eierls and Zakiuddin (19)17) while investi- 
•^atinji: the thermal conductivity of li<|uid lu'lium 
observed some anomalous behaviour near tlie 
A point. Kapitza (I9)1S) observ(‘d that the viscosity 
(d‘ lit* II is about 1500 times smaller than that <0* 
He I at normal pressure, and is KP tinM*s smalh'r 
than that <d' hydrogen i^as. 

The velocity of sound in liijuid helium under 
its vapour pri*ssure has been determined rem*ntly 
over a ran}»c of t(‘mp(*rature from •l'22‘q\ to I'TO^K 
by l''idlay, Pitt, Smith and Wilhelm and tlu* rc'sults 
have been rcporlc‘d r., /7L th'tober I, 19)1S|. 

Tlu* method of nieasurino- the vehx'ity of sound by 
ullra.soni.c waves in conderisi*<l yasc's developed by 
Pitt ami .fackson has bet‘n moditied to obtain stamP 
inji: wav(*s in liquid lu‘lium bavin** hi«h compr(*ssibi- 
lity and small *lensity. .\t tem)>eratures sliyihtly 
removeil from the A point, tlu* values of <‘onipressibl-' 
lity calculated from the observt'd velocity of sound 
are in fair aj*‘re<*ment with those (‘stimated from 
thernuMlynamical c*msi*leratit)ns. It is striking-, 
however, that no discontinuity 1ms been observed 
at the A-transition. 
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Royal Asiatic Society of Bengal 

[Cali'iifin, if/i Xtrnnihrr, /!h!S] 

{ 1 I A iii.-iiiiisci-ipl nfa iiiiUiKiwii work 

i.r the Nakiilisa Uasiipalas icxIiihiliMl ) 
\\y Uliiiilaliaraii ( 'liaUravarti. 

hidiaii ladies playinu u'\hil»il(‘d ) 

r»y IN* rev I*.i*(»\vm. 

(ill K'eeeiil expkirarmii in 'Piliel liv dulian 
\an .Maiieii. 

'Pile rnllnwit-L* caiididales were el(‘(‘le<l Ordiliai'N 
Memhers diiriim lln* rei-ess nmiillis, ninler lUdi* 7: 

licriiai’dn I )niiiiii^iH‘/ (raleiilla); M. I). 
KahaiiiatL (UaiK'lii). 

Tin* Tollnw inji' (*andidale.s were hallnled I'nr as 
( tiMlinary Meiidiers : 

dlir. IN »l. Keklmiil 1 ( ’aknitla I ; Kanai Lall 
.hilia MNileulla). 

Botanical Society of Bengal 

( ('nlciitlfi. I fill Xin'rinhrr, UhlS) 

Sliidii’s in )lie rmi'jal llera nl' tin* paddy tieMs 

- lU T. (N lin,v. 

National Academy of Sciences, India 

{AUaliuh(ul , Jiftli (Ictdhrr, Ili-lS ) 

On !w() new Tremal(Mles I'mni Indian 
eypiinnid iislies with riMiiarks on the 
genus Allni-readiuiii I 4 Jm>ss iJy Ik IN 
INindo. 

il) A n(*w Stnueid Trematnile of llie tieniis 
( 'rassiphiala V. Hai^snia, 19*27) (Faniily: 
Dip'- dnniidae IN)iri(*r) rroni an Indian 
King fisln*!* I»y IN IN INindi*. 


(.!) A note mi lln* leh'senpe metlind» fnr 
dideriiiininu lln* I'oeal I<‘ng1h nl' h'lises 
and liiirrnrs l.y Snkinh'ii l>iliai‘i 
Alai Inn*. 

(I) l•^_.•re^^iml Imii/alimi in pliiiie I9:>S al 
Allahahad Uy K. IN Mallinr and 
1 1. IJ. 'INisliniwal. 

(A) ( 'lieiiiir'al Kvaininal inn nl’ llie essi-rilial 
nil nf (>(*iiiiniii ('anniii Sims Uy plaiial 
Xarain Taya I a in I S. IN Dull. 

Society c( Biological Cheniisis, India 

{lliniilutff. ’Hflh .lin/ast, UhlS ) 

(I) 'riit* t*\eri‘linn nf N’itamin O in iirini' and 
t he slali* of sal 111 ‘at inn in nnriiial indi\’i 
duals in llnnihay lly I >r A. l•'ernande/. 
(/n(l<u>\ lufh St'iilrmhrr, I'J-IS ) 

(2^ The dispnsal ami idili/.alinn nf hni'se 
dung and slaMe lilti'i* hy (‘nmpnst inv 
r>y Urnf. K. A. I‘al wai’dhan. 

{Indnrr, A.Jiid SrpIrnihrr, lihliS) 

01) Kss(‘nlial nil fi’niii llnwers nf Alendhi, and 
lahnralnry synthesis nf pi'ndui'ts neeiir 
ing in plaids lly Hr S. S. Deshpande. 

{ ('(itcn [hirr, lOlli Srjih-nihrr, I'.IJS) 

(4) Mendnaine permeahilily l>y Dr A. X. 
Kan. 

{ liniujnlaiv, l.'flh Scplrmhrr UhlS) 

(.A) (’loves My A. K. ^’agnanarayari.'i Iyer, 
{H(ndl(duri\ dOtJi Ocfohrr, lUdS) 

(()) 'Phe availahilily nf eaieimii ami pin'"; 
phnriis in a few 1yi)i(‘al Indian diets 
My \ . KNinganat han. 
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(7) Tlu* Cliuiiinllirraiiy uf I »:i<*tcri;il iiil'frt ‘u»ii 
PiV K. ( ijiii«'i|);il hi. 

(S) fiNJilioii ;il l.ilxii-.iloi'y U'lnpn*;! 

1nn‘s iind lls iiruhnMc siL»iiifi«*;iiHT in 
;i.m*inilliirc Hy A. L. Siiinlnrn U;m. 

(D) ol* oil tin* l»ioloui<*;il vjiliic 

ol! tin- proli'ins oT IimU.mii diols l»\ 
\’. I{;iiiu;mjilh;iti niid N'. \'. S. 

, (ID) (‘hnnislry for fisc;il ijiirpjiscs .\ liJ-liii-t*. 

. Hescarcli Work in India 

lioi/al hislilntr of Sdriirr, i fionihit'i { I'f-d IS s 

'riu* work ill llir liotniiy di-p;irl no-iit uns con 
lined to pl;iii1 pliysiolov^icn I. pl;iiil < <Milo<jic;il, phinl 
; 4 i'ocr«ipiiic;iI ;ind (‘yl<ilovie;il rcsc.ircli. 

\’;iri<»iis 1y|)cs of <‘co|oiiic;i I jmoIiIciiin \\cr<- 
invest i'j;'>c<l with ;i \ iew 1o li;i\e ;i r»oi;ii'ir;il 
Survey «'l lioiiihi.y niid Siilsille isl;ilids. The \ ei*e 
t;irioii w; !•(' dividid into (u-rljiiii plant assoi*ia1 inns 
and detailed ('colowical work of three assoei.-M ions 
is on liaini, n',:., il) The Maiiurove Associat ion. I'J' 
Kinleral Assoeiaiion, ami (o' 'I'iie Nil rophihais 
Assm'ial inn. Tim work <»ii the lirsl association is 
fairly ad\an(MMl and a map of tin* dist rilnit ioii of 
this association on the rioiiihax and Salselte islands 
is iM'arly coiiipleS'. ^Plie doininant plant ofthisass«» 
ciation i.% Ariaunin allut. 'Plie ruderal association 
is doliiiimted l»y Cnssio font, whereas the nitrophilons 
asso(dation foniid in waste pla<*es near liiniiati hahi 
tatioiis is allied to the rmleral assoi'iation l»y the 
possessim.' of many common species. 'I’he mm»sI 
charaet erist i(‘ plants of the nitrophilons association 
seemed 1' he Muhahrt/ mpilnfn and Firits hispiiht. 
riie delimitation of these associations and their 
coi'ri'latioii to the soil factors is now under haml. 
Tlu‘ othi r ecological prohlem under c«nisideration 
is the study of the life for'ins of the plants of the 
I h'cean. 

A systematic mori)holo^i« al sliid\ of the pollen 
l^raiiis of the Imiian grasses was iiiidertakeii with 
a view to find ont how far such a study will verify 
Kiiropean and .Xnmriean elassilicalion. lu’ceni 
Work to nieasnn* lh(‘ 1 raiisformat ions produced in 
soil hy tin* oxidation or rediK'tioii of the to'uani** 
I'latter Iiy baet<‘ria and fiin^i In iiK'asurinu the oxi- 


dation reduction potential is under progress with 
soils of dil'fertmt jilant associations of I’omhay. 

The prohlem of improvement of the ‘jrasslaml, 
is heini* invest iji;? i eil neai* Kalyan. 'The main jioints 
under ci'iisider.it n»n an*, (/i tin* divisimi «>f the 
grassland into different assocdalions i/m mappinj.; 
of the ui'asslands on the basis of the association and 
I /// 1 for. eat ion of a seiienn* »>f plant succession and 
linally [ir) invest inat iim ea<di plant asstn-iatioii in 
detail in terms of its various factors. 

I’lant |)hysio|oj;ical invest ij.iat ions iinliidefl 
work on the respiration of .lram<a/n oflui ami nlher 
iiiaimrove .^pceies with a view to fimi mit tin* rate of 
respiralinii of these* plants and their rhylhni ae-coial 
iiej t»» the seas(nis of tin* year. 

'I'hc ‘growth «if riea* seedlings in sthillions of 
nitrates. ^nlphat *s and phosphate-s «>f sodiniii. i)e»tas- 
sium, amiiioiiiiiiii. iiia|.:in*siniii and cahiniii and two 
water eiiltiire-s, ii:., 'I’ol t iimhain ’s, and Kimp’s ed’ 
diffe‘r(*nl pll has also heeii ‘'liidied. .Maximum 
!.!i'owth of rice* se*cf 1 1 i ii'js en-e niaad ill all salt solii 
linns with a pll T.D e»r 7.1?. In seeliitions eef maximum 
salts ami phe>sphati*s eef e)tln*r salts iiiaximiim growth 
w as at pi I 7.t>. while' in the* rest of 1 1n* siehit ions ami in 
tin* two cn!tiire*s the* maximum growth was at pll 7.2. 
'fin* l.ivonrahh* pll for tin* ureewth of rice* se*ee|lincs 
w.‘is be*tween pH U.S ainl 7.1. Hrowlh was re*niark- 
:ihly snptn'e'sse'd at |>ll hiwei* eer hiiilmr than this 

raiiiLie*. 

* In weerk i>n tin* e*\le*rnal ami inti*rnal iimr]>liede>“y 
(»f en-rtaiii iiie*mhe‘rs of /ra/nrene ami l.ilitunti tin* 
(*,ffee't of e'e*rtain snhstance*s on the* inte*rnal structure 
;ine| tin* niich'iis of lln*se* plants is nmler 
in\ esi iiiat ieni. 

II 

'I’ln* weirk in physie-al <ln*iiiislry was mainly 
carrieel e*nt in th * stmly i»f ue-ls, tin* phote»-re‘iluc1 ieni 
of fe*rri<' chhiriele, crystals ;iml tin* kinetie*s e)f .se»me 
ilieerii'anie* hetel'o^e'lion.s |•(*ae•t ions. Min* ^e*ls eel pines 
phah*. .'irse*n:i I e* :inel imelyhilale* eef Ihoriuiii, of 
pinisph.ile* and arsenate* eef tin. eef cei'ic pheesphati* 
e tc., have* he*e*iw pre*pare*d ill a I ra iispa i’e*nt state and 
tln*ir viseeesily, re*frae*t i vit y, pH. Ii.ive* he'eti me*asnred 
elnrini: the e-eeiirse* eef se*ttinu. X’isceesity nieasiire*- 
ien*nts with llnerinm meelyhdate* iie*ls which are* liijihly 
thixeelreepie, h:ive* re*ve*ah*d, time* <lise*ont iiiiienis 
curve's: in eel her t hixot reephie* jj:e*ls vi.^cosity-time 
I'lirve.s are* found to he* ri'iiular ami e'ceiit inueeii.s. 
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Tlio pliolo-nMluutioii of iVrric* (•hl(iri(I(‘ li;is Ihhmi 
studied in the I'leseiiee of ;ieet;ddeli yde in aqueous 
S(»luti<)ns, usinu' e(*i*ie sulphate as the rea«*ent for the 
estimation of the amount of ivduetioii. Tlie 
measuremiuits of the (piaiitum efVieieiiey of tlu* re 
aetion show that it iii(*rrases with an inerense in tlie 
eoiieent rat ion of the al<lehy«le hut rleereases with an 
iiierease in the coru'eiitration of frrrie eldoride; 
iriereases with an inm’rase in teinperatun*, hut 
deereases with an inen‘asc in the wavedenjith (d‘ the 
inei<lerP radiations. It is diflieult to say whelluT 
tlu* reaetion is a /<‘fo oi* iini-moleeulai* one hut the 
heal (d' aetivat'on eahudated from Arrhenius ’ 
eijuation usinir utii-moh'cular eonstaiit is of the same 
order of maeiiitiide as the lu‘at of dissoeialimi of 
ferrii* ehinimle. 

A nuiidxM* )1‘ crystals ha\’e lu'cii stiulied hy 
X ray method, two of Ihest* heinji Iriclinic. In the 
ease of I dinilronaphtiialeiie the molet-nles iu the 
unit eell have l)('en found to pi^ssess a plane of 
symni(‘tr,y and the e.Naet orientation (d‘ the inoh'cules 
is heiiiH' deti‘rmined hy Krishnan’s iiia^netic nuUhod. 
(’rystals of hydrazohen/ene and of y>-azo|oluefie the 
molecules (d‘ which have also been found to possess 
an element of symmetry and the crystals are als<) 
liein^^ investijiated ma^inetieally. 

It has heen found that ('hromie sulphate* reacts 
with hydrated manganese dioxide ami potassium 
permanjirnate with hydrated chromic oxhle fairly 


slowly ind in each case dichromatioii is formed as 
a result of the reaction. The kinetics of these two 
reactions have !>een studie<l and it has heen found 
that the results can he mathematieally represented 
hy the relation V- (aX !/h) Km—k/h 
where Km is the un’ molecular const ant, V the velo- 
city {d‘ the reaction equal t<i j'/l and /r and h are 
coiustants. The stmly of these reactions is l)cin^ 
extended. 

In inor^aiii/ elu'iiiistry a new process has heen 
invt'stijiaied whereby the suli)hiir content of j^yptaim 
is made available in a form suitable for direct con- 
version into sniphurie acid hy lieatinj*' it ,^) 1000'^ 
aloni; with boric anliydi’ide. The n‘sidue obtained 
after luMtinj*- can he utilised to j»iv(‘ boric acid ami 
calcium in a form suitable for tlu* nianiifaetiire of 
cement. Tlu‘ naliiri* of solutions of aluminium and 
//me )iydro\id('s in solution of sodium hydroxide 
has been invest i'^a ted hy various physical mctlmds 
and under certain ('ireumstanees crystals of alumi 
nates and /inealcs of sodium have hi‘(‘ii obtained. 
In the invest ijiat ion of the h(*haviour of mixlni’es 
of boric aeifl willi hydroxylie substances meltiim 
point-eooiposition diaj»rams have heen foumi to he 
<if the ente('1ie ty])(* in the eas(‘ of ‘iliieosi*. ^ahielose 
and tartaric acid hut eompoiind formation is evid(‘ne 
ed by mixtures eontaininji’ mannitol and (‘rythritol. 
Tsinji* an expression hy Kordes tlu* meltinj*’ poini 
of boric acid has ])eeji ealeulati'd and tlu* values 
ohtaiiusl ai‘e in fair aj»i‘eemc‘nt with that ohtaiiusl 
recent ly hy Staekelher}*’ and co-workers. 
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\Thf KiUiov is not nspon.sihlt for Dn vinrs fX}inssiil in thr Lfffrrs,] 


Effect of Drylnjt; on Shrinkaf^e of Wood 

«• 

The seasoninij; of tiiiifM-r is eomnumly Ji11en«l»*<l with 
shrink{ij;e. The fundsiiiieTifals of seasoninj^, however. <h‘iii:iioi 
lhaf there shoiihl not be undue and irre^:ular slirinka^^e in 
lumber diiriti^ Ihe |ji<iress of its diving, X’arious proiM's-sr*. 
(d' sesisoiiinjj' wood are now in vojrne. The besf <if e(uirse is 
Ihe air-seasoninj;' in so far as tlie uniformity of <lryin}^’ is 
l•on^■^*rne^l. It has bejo Ievelh‘d in rertain <juaii<'rs lhal llie 
total shrinkaije in similar speeimens of w<tod and for «‘<|ui 
\ah“nt moisture content is identical irrespective of the 
proiM'sses of dryinj;'. This view is perha|is untenable both on 
llieuretical y:rounds and practical <»bservations. Thus the 
totsd radial shrinka;*e for example, of (It 1.0 U() \ Y 
NU’/ A'7'/V.V/J, as found by the author, i> 4.42 per coat 
(calculated on j»r(a‘n wood) when oven-dri<‘d at lOVC., when 
kiln-dried and then oven-dried, 5.76 when air-dried for a month 
and then oven-dried, and 6.28 when air-drie<l for threi* nmntlis 
and then oven dried. Similar dilVerences in tangential shiink- 
a} 4 e, too, ha\e been (di.served in the same order, altlumj»h tan 
{^cniial shrinka)>;e is in every ••ase hij^her than the correspoinline 
radial shrinkage for (Mpiivalent moistun* «‘ontiMit. .\ iiumbei 
of such ob.servatioiis were made with a variety of Indian 
limbers, siadi as shot rtf rohnsfn, Adiini rtn'fUfoha, Dirhoft.Ms 
( llipl rfnniiinliii tonu iitosn, La/ft rst roniin i>in rif,in‘ti, 
IhIJnfio imittiffifna, etc,, and similar results were obtained in 
each <‘as(*. When the wood is air seasoned, the rate of drying' 
is very slow. Shiinkaj>e, too, is very hi^h, probably becaii''i’ 
the Hbres dry more uniformly and completely. On the olhei 
hand when drying takes place under rathei warm and humiil 
condition as in kiln-dryinji process, shriiikajje is certainly less, 
'fliis is becau.se the lumber is drii‘d rapidly, and .some parts 
of the wood become dried and set without uiider^oiiiji- full 
slirinka^e. The point at i.ssue, luj|,vvever, was to slunv that the 
late and mode of drying timber has a marked intluenci* on 
>hrinkaj;e. 

Wood in the dead condition may be rej;arded as a bundle 
<d' j«els. The latter liave no doubt a structure which may 
cither be of Itiitsclili 's honey-comb pattern or similar l«> 
^ajieli’s brush-heap structure in whiidi minute iilt rainicros- 
copic fibrils are interlaet»d throiijjhout the system ami the 
'li^»perslons nuMliuin is held within the fibrillar mass by 
'■ajiillary forces. The same view holds jfood in the case »»l 


IuiiiIhu' as well. Woixl nnd silica y;els have many piopmlies 
in cummon of which the pluMiomenon of ‘ hvsteiesis ’ 
(‘\hibited by wood on its dryiii;^ ami swelling present a 
stiikin*^ similarity to that shown by silica f^els. 

<’olciiffa. It. N. Mill;,, 

2H. 7. 58. 


Eleetrieal Constunts id Ionised Air lor Miero- Waves 

.1. S. McPelri(‘' has sti^Lie^led an iuhaevt in;i melliod id‘ 
measuriu}* acnirately ami conveniently the di«‘lectiic cimstant 
and 'Mmdnctivity (d’ a lamdiictin;; medium by l>iude's metlu*d. 
It has bi en pointt'd out by him that when the dieleidiie has 
appreciable comliict iv ity, the di^-tances betwiM'ii suecessive 
current or potmitisd antinodo in tin* L(‘clii‘r system art* not 
constant but im-rease t(t a limiting value as Ihe distaitce of 
piMt^ression tihm^ tin* medium incr,'ases. .MePetri,* also ^ive-* 
curves from which knowinjx tin* latio /, i. of tin* distsmees of 
lhe,third ami the seeond antinodes in the inediiim from tin* 
fiisl. tin* dit*le< tric conslani and eoiidiict iv ity of the medinin 
mjiy be ileti'i inim*d. 

'I'ln* above method has been iitili/.ed, with advanla^^i*. to 
measure the dieleiMric constant and conductivity of ioni/.i>d air 
pn>dnciMl by hij'li fi»spii*ncy elect i if disfhar^e in a ;;lass tybe 
with expel innmtal arrangement very similar to that (‘mploy(*d 
by Mitra and Hanerjee.,- 'fin* pia«'tieal dillieully of prodiiein^' 
more than tw,i antiimdes f«o- ordinary ullia short waves and 
ordinary disfharm* tube was obviated by em}d»iyin}; miero 
waves of wave length from 22 ' Hi. lo 45 cm. 'I'ln' di.schary^e 
lube, having' the eonveiiient .si/e of 75 cm. length, was placed 
between J.,eelier wiies and the distaiiees itetweeii the anliiioiies 
of vvhieh there were moie than three weie accuiatelv measureil. 

'file miero. wavys weie j;eneraled by a split anode magnetron 

K.(\ — <\W. 10). tlelermiiiiii^ Ihe position of tin* anti- 

nod(*s a semi eireiilai short »*ircnitin;i bridfi* with an iiisiilaf- 
iiij; handle was em)doy,*d, which couhl be moved fieelv on the 
LitIm'I wires witliont touching; tin* di-seliarj^e Inin*. The ex- 
perimental results obtained are tabulated below. 'Pin* second 
eolitmii j«ives tin* ratio of the third and the secoinl ant inode 
from the first. Third and fifth eolninns art* tditaiinsl from 
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McPolrio’s riirv(‘s from wliicli tho <liol<vtiic constiint K anti 
the eoiulnctivity o- ran l)o calriilutc.Ml. 


M’liv)*- 



Dieleetrie 


(’ondiieli- 

Icngth 

/.//, 

A'/y^x 10 - 

'"cons la Ilf ,] 

r/yxio- 

3(1 vity 




K 



23 cm. 

2.008 

2.15 

.992 

.15 

1. 13X10* 

30 cm. 

2.01 

2.13 

mi 

.25 

1.16X10’' 

36 cm. 

2.01 

2.13 

.969 

.25 

1.19X10' 

40 cm. 

2.01 i 

2.1 

.9f,f, 

.35 

l.20XI(r 

45 cm. 

2.015 

2.08 

.958 

.4 

1.22X10' 

where 1.., 1 

, arc fill' il 

lisfaaccs of 

the second 

and thin! 

1 ant inodes 

from the 

first :ind 

/' is wave 

fuMjucacy. 



Wireless i 

.a lini :i 1 (II \ , 



A. K. 

Ihiiici jcc. 


rni\er'*il,v (’ulh'};i> nf SfU'm-c, 

I 'alrutta, 

IS-ll-ift. 

' MrlVIrir n4, Wl, I9M. 

‘Mifia ami liam'rjrr- \otun, f}6, 512, 19/5. 


in I he table. The aeteriaka in the table mark out the maximum 
value obtained with individual aeeds inveatijfated. 


Jffcorbir, Acid in mtj. per t/m, of the c^rcah. 


Hours of 




- De dhan 


(Teriniiiii' 

Paddy 

Barley 

Wheat 

{Arondro- 

Mai/.e 

tioii. 

(Ori/ca 

(Ilordcinn 

( Triticum 

pof/on 

{Zm 


mtira 

iulffarc 

vulparv 

sorf/huin 

mays L). 




JA. 

L). 


72 hours , 

, 0.028 

0.0)8 

0.034 

0.062 

0.065 


0.030 

0.043 

0.058 

0.099 

0.070 



0.054 

0.059 

0.067 

0.054 

Arcratp . 

0.029 

0.046 

0.050 

0.076 

0.063 

% hours . 

0.044 

0.051 

0.058 

0.137 

0.098 


0.040 

0.055 

0.112 

. 0.143 

0.079 



0.057 

0.079 

0.124 1 

0.073 

- 1 Cf raffr 

0.042 

0.054 

0.083 

0.035 

0.083 

120 hours 

0.050 

0.134 

0.169 

0.159 

0.U)0 


0.049 

0.082 

0.142 

0.178 

O.(WW) 



0.085 

0.088 

0.123 

0.065 

J 1 / rafff 

tMM9 

O.HH)* 

0.1 3 3^ 

0.153* 

0.104 

144 lion I S 

f).0f)l 

O.OfX) 

0.139 

O.MO 

0.181 


0.(X)0 

0.073 

0.174 

0.187 

0.112 



0.080 

0.082 

0.112 

0.145 

. / iv rofft . 

0.(X)0* 

().()73 

0.132 

0.1 4f) 

0.146 

riigenuiuated 





seeds 

0.017 

0.020 

0.022 

0.023 

0.018 


0.018 

0.024 

0.021 

0.022 

0.022 



0.021 

0.023 

0.023 

(1.022 

. 1 1't nifir . 

0.018 

0.022 

0.022 

0.023 

0.020 


A C'omparativc Study of Vitamin C in a few 
(iermiiiated Oreals 

Viiuinin roninit of the ^eniiinated jieus’ as well as that 
of tlio jieniiiiialed oil se^ds," estimated by the titration method 
of Haris an<l K(»y'' as modified by ttlmsh ami (Juha* and (luha 
and (thosir* has alremly been reporf(*d. Here also the same 
method has been ein}doy«‘<l lor the estimation of vitamin (\ , 

(’lean dry mature cereals were first s(»aked in water for 3 
lioiifs. Tliey were then placed in the folds of w<*t lint :ind kept 
in pefri «lish. In most eases •;ood j’l’rmiimtion took place in 
72 iiours. They were work»'d up for the estimation of \itamin 
(’ at interval of 72, 9b, 120 and 144 lumrs after tljey had 
bi'en first soakeil in water. 10 ums. of the ^;erminated seeds 

were then taken in a mortar witli 2.5 ec. of 20Vf trichlor- 

aeetic acid solution ami a few ;^ms of Merck 's sea sand. The 
.seeils were finally ground with a few c.c. <;f distilled water 
and cent) it ii^ed. The centrifugate was made up to I00 e.<'. 
and titrat(*i| aj^jiinst 2-‘6 dichloiopheijol-imlophenol according 
to the meth«)d «)f (iulia and (Jhosli as menti«)ned abo\e. It is 
to be noted that in tin* ca.se of the paddy only two samples 
were done. be<*au.se the seasonal elVect was so jireat that 
oermiiiatiim was almost impossible at the end of the rains 
and tin* vitamin <’ also W!)s fouml to be almost m'^Ii^rihle. 

Dry weii^lifs of etu'li imple of the experimental seeds were 

determined an«l the amounts of \ilamin (■ in m^. of the 
Mubsttinee on the basis of (ho dry weight liavo been roeonlod 


From the tabh* it is evi<lent that iff d/uin fiiriiislies the 
;;reatest while paddy gives the least amount ))f vitamin (’ oji 
genniimtion. When the inerease of vitamin (’ on gmiuination 
is taken into eonsiilerution Dc-dhun is ftmmi to increase by 7 
times, maize and wheat by 6 times, barley by 5 times while 
paddy by 3 times only. 

Our sincere tlmiiks are due to tin* authorities of the tiim 
for their constant help and eneoiirageineiit. 

Hiochemical l,!iboralory, 

Ueiigal ('hemieal and Pharmaceutical 
AVtuks Idd., 

(’alcuttu. 

12-10-38. 

*Scil,NCF. AND Cl'l.Tl rf:. /. 77H. l9Ul 

-SciF.NrF. AND Cl'LTlJRt. ), 176, 19}? 

' liiochem, ,/., 27, 303, 1933. 

*./. Indian ('ht ni, *Sof*., 12, 30, 1935. 

'U'lirrrnt Science, 2, 390, 1933. 


Kx|ierlmentM on the HyntheHiH of certain Keto-a4dd» 

Tin? luesent eommimieatiun deals with »*xplorafory work 
of a soniewlmt varied nature on the eonstriicfion .of molecular 
speeies required aa intermediute.s or models for syntheses of 


H. (1. Hiswas. 
K. L. Das. 
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(•(mipouiuls relutiMl to luitunil proilui'ts. ('ontiiiuutioii of tiu* 
work (ii'scrihoH in pnn’iotis psipi'r' tiioii^hl to 

sillily till* SSI mi* si'liiMiu* with im*11ioxy iliTivJitivi*. 

Anissilili'Iiyili* cysirioliyilrin is siliowoil to n*sii-t with llu* 
soilium salt of otliyl ryaiiosifotati* when the soiliiim lierivsitive 
of otliyl ilieysiiio-^ — (p methoxy plieuyl)-propion:ite (l».p. 

225‘’/5 mm.; .lu.p. 8I*C') is obiniueil. It is ullowed to reael 
with iMliyl fhloropropionate when iliethyl — dn yaiio - 
(p-methoxy plienyl)'U huUuw-p ^ — iliejirboxyhite (b.p. 233- 
23b'’ /4 aim.) is obtained, WhMi hy<lrolysed by means of 
siilplitirie. arid the latter yields ^-(p-mellioxy phenyl )-ii- 
biitajie triesirboxylie aeid (ni.p. 183'’<'), the triethyl ester 
(b.p. 205"2l5°/3 mm.) of whieh undergoes eyeii/ation in 
presenee of sodium in ben/ene to yield diethybi (p-methoxy 

phenyl)-e\'^*lopentanoiie-3: 5-dieai boxylate (b.|i. 202 21 i'' 4 

mm.). 'Phis ester on hydrolysis sind decarboxyhition yields the 
leijuired 2 (p-methoxy phenyl )-eyelopent:inone- J-*':iibox\lie 
arid (.m.p. 13S'’H). 

li hsis been shown by Thorpe and others* that phenyl 
siireinii*. aeid undergoes rin;; elosiire to yield 1 ketoliydrindeiie- 
3 rnrboxylie aeid. An extension of this method for the 
synthesis of niethuxy derivsitive of hydiindunes ha.s been 
abandoned when it is fouml that the rintf rlosnie of p-metho\y 
phenyl sueeinie aeid is by no means so smootli a proress as 
has been the ease nith phenyl suei-inie aeid. ITonever. the 
alkyl derivjitives of the phenyl suerinie jieid undergo iin;» 
ilosnre jind these are lieinj^ ntili/ed to eluridate the ronslitu- 
tion of some natural prodiiet. 

p-Mefhoxy fihenyl sueeinie aeid (in. P. ins'*!’) re- 
(piired for the above experiments is prepared by hydrolysiiij^ 
ethyl rtj3-<li-<*yano-jg -(p-niethoxy phenyl) -projiionate with 
sulphurie aeid. Hin;j; elosure of the aeid is tried with PjO.-., 
Sid’b, 80V^ ILSO, and rone. llaSO,. With tirst three reajjents 
the aeid is obtained unehanKed after \Mirkin}.j ui» the reaetion 
|»roduet whereas with eone. the aeid eompletely ”oes 

into solntion. The rin^’ elosnre of dieth.vl-yMiiethoxy phenyl 
sin‘einate (185°/4 niiii.) in presein-e of IM), is tried next. In 
this rase also the nnehan;»;ed e.^ter is reeovered from the re- 
action ijiixtnre. 

'The aim of this part of invest it^at ion is to work out a 
method for the synthesis of 1 :2 dieurbo.xy tetrahydronnphlha- 
leiies, whieh are important for the s.vn thesis of benzanthrene 
derivatives with eareinogenie property. Ilenzaldehyde 
cyanohydriii is allowed to reaet uitli the .* 10(1111111 salt ol 
rtliyl-eyauoae.etate when the soibuin derivative ol ethyl 
diryuno-^-phenyl propionate is obtained. It is allowed to 
leart with <»thyl-ehloroaeetate when diethyl-«^-dii'yiino-^, 
plienyl-n-propane-j3y-diearboxYlate (b.p. 205"-207'’/4 mm) is 
•ibtaineil. When hydrolysed by means of U^SO^ the latter 
.fields ^.phenyl. n-propane-jyjgy-trii*arboxylie acid (m.p. 204‘’t ; 
Inethyl ester b.p. I83‘'-I907'> nun.). This arid in 
prrsenre of IlaSO, underyjoes rinp; idosure to yield a kelo aeiil 
Hii.p I79''-I82‘*f'). That a .sivond riay^ was formed is |»roved 
by the faef that the eomponnd on oxidation jjave phthalie. 


aeid. Experiments are in progress to determine the constitu- 
tion of the above keto-aeid. 

„ (p ni(*thoxy ph(*nyl)-n-propane -t rirarboxylir arid 

(m.p. 190°; Iriethyl ester b.p. 2I()°-215', 5 mm.) idifained 
by hydrolysing the eonden.*<atioii pindurf (232°-237 ’ 3 mm.) 
of ethyl-t^^-ilieyario.^ (yi methovy phenyl ) -propionate with 
ethyl ehloroaeetate on the oilier hand, under -.iinil;n- trratmrnt 
does not undergo ring rhi.siiie. 'I'Im* arid omlei anrs romplrli* 
siilphonatioii in presenn; of rone. HjSO,. 

Oiir respeetfui tlmnks are dm* to Sir 1‘. ('. Kay and 
Piof. 1*. Miller for their kind interest in the work. 

(diemii'al Laboratory, Nripeiidia Nath (Miaflerjye. 

rniversity (kdh*g(* of Seiem'e, (Iirindi:i \atli Jhirpu.jari. 
('aleiitta, 29-10 38. 

'./. /m/. Hum. Sot., /^. 211. 1938. 

J. rii,m. Sor., 2185. 1924. 

Vitamins B, and B, eonttuit of a few SainpleK of Bread 

'I'he eonsiimption of biead is graibially iiirreasing both 
ill our loans as \m*II as in mir t'oiiiit rysiile. This fact has 
drawn our attention to the estimation of the wi*llknowii 13- 
vitamins in this impoiiaal artlrh* »d’ ilietary. 

The biidogieal method of assay with young nils as modi- 
fied by tiuha and (’liakravorty’ was followed for the estima- 
tion of vitamins 13, and R, in this rase. 

Five rats of earli group detirient in vilnmins J3, and 13, 
resp(*elively were fed with 2 sainjiles of br(*;id for 3 W(‘eks luid 
their average weekly growth was determined. 'I'he samples 
of bread tested were IxmghI fresh from the ('almlta market 
every ilay. 

In file following lalde the results of the experim<*nts aro 
given in terms of tin* naits a.s detinrd by (bilui and 
and Fliakravorty*. 


Bread Xo. I. 



Hroini 



IVhite 


13, 


13, 

13. 


13, 

28.0 


28.3 

11.6 


10.3 



T3read 

Xo. 2. 






'riie brown 

vjiriety 

of the bread 

N. 

1 has 

be. 

•II foinid, as e\| 

lerted, to 

ri.ntain a mijeli 

larger amoniil 

of 

the 1-3 vitamins 

than the 

while variety. 

In the 

i-ase of 
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tin* bn*a«l No, 2, liowovor, tlxTc is no <lifV«*n*!n*o 

in tlio rontont of tlio i{-vitninins in the two vsirii'lios. 

U is evident from tin* nbovo »‘X|u*riim*nts tlinl lironds of 
diff'oroiit ni:itiufM(*tiir*‘ vsiry f^roritly in llndr vitnmins Jt, niid 
IVj con I on I . 

My sincere llinnks are due to the authorities of the firm 
for th«‘ir constant licl|i and cni'oura^ement during the 
proj»‘ress of tin* work. 

hiorheniiiai Lalioialoiy, II. (1. Jtiswas. 

Mental Clicniii-al (Si riiarmaccuf ical Works. Ltd. 

( 'nicutta. 

I Ml) JH. 


' /;o/. Mnl, .yy. HM"). 

n»n!., Jil, 221. 

Qiiaiitifalivo S|M»etro.sc*«|>l«* AiiaJ.v.sIs of Plant Prwliiets 

Favooralile oirerts of micro roust itnents like .Mn, Zn, Mo, 
Ni and I on |ilant oiowth have been noted by numerous in- 
vest ij*a tors. Iloajilatid' ami others found that Zn salts have a 
slrikino i-urativi* •■tfect in <lise;ises of fruit trej‘s known as 
“ iiiollie»l leaf '* while (lerretscn* believes that the immunity 
of the plant is closely related to its maiij;;unese content. 
H. Meulen" identitie«l Mo by the cohuimetric method in many 
plants and \(*};etable |U‘o<lucts and in fertile soils. It is 
certain that the.se trace elements e.xert specific effects on soils 
favouring' plant dev(‘lopmcnt, though tlu'ie have been differences 
of opinion as to tin* real natun* of the infiuetUM*. 

'I’he separati(»n sind determination of the.se micro con- 
stituents by the usual chemical methoils is a matter <if extr<*me 
difficulty, 'riie superiority of tlie sji('ctroj;raphic methods i^^’oi 
tin* estimation of ilu*s<‘ tra<(‘ elements has been previously point- 
ed out by the authoi.' II. Ifamajic’ has applied spectroidiemical 
nu'thods to studying the biolo^^ical liist rihuf i<m of metals ami 
many fa«‘ts re^aidiiiji sele«'tive secretion ami distribution of 
<*ertain metals in jilauts and .seeds have been described. Tin* 
pre.sent note* deals with the identification and tpiantitative 
e.s1imation of Zn and .Mo in amaranthus and peas. 

'flu* essential feature of the method used for the deter 
niination of the concentration was a compari.son of the line 
intensities. Known amounts of these elements are introduced into 
a sample mixtuie which furnishes spectrum lines of intensity 
depcndiii}* (Ui the concentration, 'rhe.se .serve as comparison 
Standards for estimating the perceataj;e of tin* minor consti- 
tuents to l»e «letermined in tin* sample. 

In preparing- the sam|)les f(M' analysis, they were first 
dri<‘tl and then ashed at h*ss than 450°(’ in platinum. For the 
det4*etion and 4*slimation of Zn. tin* line 2138.6 the most 
W'lisitive of ilie Zn lines, is ii.sed while for Mo, fhe three lines 


3708 A, 3864 A anfl 3903 A which coiintitufe the * niieH iiltimes ’ 
are used. The details of the method of an*injf an* <lescril)e<l 
in a previous publication {lor. rit.). Typical spectrograms 
obfaiiieil are shown in Fitf. I (a) and (b). Four jlittVrent 
.samples of ea<di luive b(>en examined, 

Mk. r. (a) Mo. 

:\iiiaraiithus 



l*in I (6) Zn. 

Pe,. 



Peas <’ontain lar^e amounts of Mo ran^in^ from 8 to || 
mgms. per kilo of <lry material, while amaranthus showed only 
traces of it (less than I my^in. p4*r kilo). The av4*rane Zn 
content of the p<*as 4*xamine«l is 40.2 mjjms. per kilo of div 
mat<*rial and tlmt of amaranthus varied from 25 to 30 m|»nis. 
It may be noted here tluit the variations in the analysis niijfht 
b(* due to variations in the soil conditions as the sam])l(*s bn 
analysis wen* obtaiiu**! from the local mark(*t. 

It will also be seen from the spectrograms that though 
tin* M4» cont' ut of fhe samples is relatively lower than tin* Za 
content the Mo lines appear more markedly. This is ilm* to flic 
}>reater sjiectral s4*nsitivity of Mo than Zn. 


Department 4)f Miocheinistry, 

Indian Instifutj* 4if Science, A. L. Siindara Rao. 

Han^alon*. 

II 11-38. 


' Hoa|>land Trans. Int. ('onp. Soil !^ci., 3, 216, 1935. 
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91 97, 1937. 
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Obituary 

N. G. MAJGMDAR 

Wc to ri*ronl llu- iinliinrly dcatli of Mr Nani 

(iopal Majiiindar, M.A., I'Mt. A. S.H., Sja-cial Oftiin r for 
Kxploratiori of Hit* Arrliacolofifical Survey of Iinlia, wlio 
was piiinh rijl imdi^r most traf*!!* circiiinslamrs on tin* 
lllli No\ einluo’, IPoS, near .lolii in tlu' Dadii Distrirt of 
Siiul. lie loid t)ci*n sp(*eially ii»-jint»*d frtini Isl ()<l<ilu*r. 
IfK'tS, for six inonllis to eoinplete a survey of the pre- 
liislorie sites of the Indus Valley ( 'ivili/ation wliieli lie 
liad so sueeessfnlly earried out from 11)27 .*t I . Soon 
after lie started work in tlie I'pper Manehar Laki*- area, 
he was shot dead on the morning of the 11th November 
hv a band of armed daeoits whieh attacked his eamp. 

Mr Majumdar, the ehlesl son of l)r It. Majunular 
id' JessoiT, was liorii on the 1st December lSi)7. After 
a siii’cessfid si*lndastie career he Joined the ( rhaitta 



N. (x. Majumdar. 


I 'niversity and in 11)1 S pased the H.A. Kxaminatioii with 
Honours in Sanskrit in first division and secured a 
seholarshi]) and the University Silver Medal. In 11120 
he passed tlir M.A. Kxaiiiinatioii in the first division in 


Aneieiit. Indian History, and was awarded tin I’niversity 
(xold .Miilal for seeiirinji; tin* first jiosilion. After his 
post graduate stiidii s in tin* newly or^anistd Ain-ienI 
History Department of the Cniversily he de votod his 
attention to reseanhes in Sanskrit and K|)i^'raphi(‘ 
stiidit's. anil derived full benefit from his association with 
his teach irs. the late Mahamahopadhyay Haraprasad 
Shastri and Prof. 1 ). 11 . Ilhandarkar. It was apparent- 
ly the iidiueiiee of Prof. |{h:indarkar and the late Mr It. 
D. Ilanerjee whieh was res|)onsible for Mr .Majumdar 
developing;* a keen interest in Indian Arehaeoloj'V. 
During ll)2I-2.‘t he was awarded the (iritlith .Memorial 
Prize and the Preniehand Royi-hand Scholarship whieh i.s 
the blue ribbon of the Calcutta rniversity awards. 'I'he 
Moual Crold Mtalal was also awarded to him about tin* 
same lime. In view of his lu'illiant scholastic career as a 
student of the Cniversily he was appointed on the slatf of 
\iieient Indian History ami Culture department of the 
Caleutla Cniversily soon after he took his M.A. decree. 
He continued in this ajipoint mint until ’I!)2I' when he 
took np the post of Curator, Varendra Research Society, 
Hajshahi, Rental. In this eapai-ity he did very vain 
able work and published a monumental \olume entitled 
fnscripti(nts o/’ I'nl. .1. In 11)2.) he was 

selected for arehaeoloj;ieal training* and was deputed to 
Mohen jo daro where a Caleholithie eiilture of the 
prehislorie times liad recently been discovered, .\fler 
this training* he was appointed as .Vssist;int Superintend- 
ent for Kx])loralion in the .\rehaeoloi;ieal Survey 
of India in .lime 11)27, and the first work as.sij;ned to 
him was a sur\e\ of the centres of the prehistoric 
civilization of Sind. On 1st .linie ID.’t.) he was a})pointed 
as Superintendent, .\rehaeolo^'ieal Section of the Indian 
.Nfuseum, Caleuila, as the sueeessor of Rai Bahadur 
Kama Prosad Chanda; this post he held until the 1st 
of October, ID.'tS, when he resumed survey and ex])lora- 
lioii of the ])rehistorie silt s in Sind. While stationed at. 
Caleutla he did not ij;nore field work, and earried out 
further excavations at various sites, such as Laiiriya- 
Nandangarh (Champaraii Dist.), Kosam (Allahabad 
Disl.j, Durj;apur (Burdwan Dist.) besides several 
arebaeoloj;ieal sites in Benj;al. 
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During his tfiiiin* as Officer- in (’liargc of the 
Arcliat'ologicai Section of the Indian MiiNcum* ('aleiilta. 
lie cnlir*-ly rc-arrarigcil tin* pn-historic gallery in flu* 
Museum, and in addition to re-organising other galleries 
he. pnhlished two valnahh* guides, one dealing with 
scnlplnns of the early schools and the other on the 
Crandhara st'idptiires. In addition he det'iphercal and 
edit(‘d a large nninher of Mrahiiii and Kharoshthi 
inscriptions whith lone thrown eonsiderahle light on 
various (‘oinplieattd problems of Indian History. 

The ahe.ve short aeeoiiiiL Itaves no donht of 
Mr Majiimdar’s high selndastie achievements and great 
interests in all hraiiehes of Indian Arehaetdog^*. He 
devott'd the saim* metieiihms care to every hraneh which 
interested him. and his jiainstaking studies have left a 
mark in every line of work he took up. Archaeology 
in India is imieh the poorer hy his tragic ami early 
d(‘alh. 

.Most of his earli«-r ’work was ])ul)lished in tin; 
/uf/iftn Jutiquorif and /‘J/nV/zv/p/im Judica, while his 
famous memoir “ Kxplorations in Sind * was pnhlished 
as Mrmoir \ti. of tin* Areha<<dogieaI Survey of 
Jmlia. A valuahle note on tin* (’opper ( oins from the 


Stnpa area was published in Mohenjo~daro and the 
Indus Civilisation and a chapter dealing with the. 
in.seriptions of Sanchi is being published in the 
“ .Morinnienls of Sanehi.” Another valuable eontri-^ 
bntion on prehistorie and protohistorie eivilizations 
form.s a eha))ler in lievealhif/ India's Past which forms 
one of the India Society’s publications, now in the press. 
In adilition, a large number of his papers dealing with 
Hrahmi Kharoshthi and later in.seriptions were 
))iil)lished in F. piffraphia Indira. 

Mr Majnmdar had a very pleasing ])er.sonaiity and 
was always* ready to render any help to other workers 
ami .scholars. He was elected the President of the 
History Section of the Prabasi V^anga Sahilya Sammilan 
held at Patna in I)t‘eember l.M.‘i7. He was k Fellow of 
the Royal Asiatic Society of Mc'iigal and was the 
youngest Fellow to en joy this great honour. In closing 
this notice w'e exl(*nd our sincere sympathies to Mrs 
Majnmdar, and the three young (‘hiidr(‘n. two daughtt rs 
ami om* son, in lhi*ir htavy ami irrt parabh* loss,* 

n. r. 

♦Tlie writer is iiiilehted for details of Mr Majiiiiidar 
life and work to Mr T. N. Itaineiiandran td' the .\rel)ae<dogi«:il 
Survey of India. 
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Industrial India 


iu'r<| no) nniUc ;m,v ;ipol<iyy for lo lli(‘ 

''iihjrol of the Induslrijil Kcyciicrntioii of lii(ii;i on 
I'.r of I lie Lnliorc s(‘ssioii of tin* liHiinii Scic'iKM* 

1 oiiJircss. 'riu‘ ii(‘\v const it ul mii li;is Irnnsfcrrcd 
ccrt;iin liillici'to i*cscrv(Ml ptiwtTs to popular control 
and (lir(‘c1ion and it is hut natural that the people 
ol tiu' country should look \ip t(» the new adminis 
li'ators tor making ]daniUMi efforts foi* the devtdop- 
iiicni of industries, 

\Ve are hap])y to note that llu- Ministers 
'd Industries in tlu‘ various I’roviiices are husy- 
•Mii themselves with the question of dcvisini; 
ways and m(‘ans for the <levelo])ment «d' industries. 
As announced in our “ Science in Industry ” section 
"• 1h(‘ Deceniher numher, the ( iovernmeni <d’ r»enL*;;l 
recently appointed an Industrial Survey (’oiii 
'iiittee with the ohje<*1 of examininii the p()siti»)n 
'Md suejrestiiui: the ])nssil)le development of larjre 
'^<1 luedium’sized industries in the province. The 
•*'liar tiovernment has already a]ipointed niiir suh 
""•uittees to devise ways and means for develoj) 
‘‘•d of industries in that province. 'I’he Indian 
•dional f \)ny:ress---the Workinj* (’ommittee of 
'dell controls the adininistrativi* policy in seven 


<d' the major pro\ inc*es id' India has al.so appoint 
ed a Xational lMannin,u fommittiM' v\ith a view to 
empiirc and report on tin* possildlit ies of the 
dcveloimient of “ Mid her ” Industries as well as of 
t’ottaj’e Industries, A hrochure. lyiu}* before us, 
“ ihi Un i*rnsi>(( ts (tf f ntiKsf in hidui 
hy Ihe I Ion ’hie Mr \, K. Sarker. I‘''inance Minister 
to the tJovernmeid of lleiiual, shows that the thought- 
fid section id’ the intelligentsia of oui- country is 
also devotiiui attention to this ur^icnt ]U‘ohlem, 
.Mr Sarker. hefore he joined the licnual Ministry, 
was a wellkuowu husinessman in the cit\ of (’alcutta 
and had hecn responsible for the “rowth. and develop 
iiieiit of one of the hiLi^est Insurance (hmipanics in 
the Kast. Mis thouiihtful articles on economic, atiri 
cultural and industrial problems of Meiiiial ai’c widl- 
known and, as such, his opinion on the ipiestion of 
industriali/ation is worth serious consideration. 
Mr Sarker, in common with the sponsors of Ur- 
National IManniu”' Committee of the Indian Xatio: ; ' 
CoULrre.ss and of the Survey Comm'ttce of 1’ . 
(lovernment of Mental, lays stress, in the fii-st 
instance, on the uijieiit necessity of institutinji’ a 
thorou}*!! empiiry into thi‘ existing state of atfairs. 
India is still iiredominantly an aorieultural country 



INDUSTRIAL INDIA 


with TO' , of her ixipuhilion m;iiMt;iiiitMl hy tin* rulti- 
vjitinii uf llir soil, ;in(i ;iMollior Ml’ «h*i>riHli*nl in 
vjirioiis wiiys. <ms hiinllords. villnyo hjinkors. niiii 
tlu'ir oinployiH's on ;i}iri<Miltun‘. Ac(MO'<lin«> to 
modoini ocnnoinists, linnl should not ho hiinlonod 
with iiioi-c th;m oil of popiiI;iti<»n, ;iMd oviMi in 
lh)l;ind. indiisl rinlly the iimst l);i( kwjird (Mnintry in 
Knt'npc. .‘ilxiiil t)(r (if popiil.'ition is on h'lnd to 
hnlin’s M) p<>r ooiit. Indi;i is so hjK'k wnrd iinlushi 
;illy tlnit ;ilniost nnythiii;^' from :i pin to m loooniotivo 
niiiy ho sn^uostod ns nn nftiolo for ninmifnoturo in 
Indin. Mr Snrknr rij.jhtly snys thnt wo onnnot 
mnmifnoliiro lln'iii nil or nt lonst not nil nt ono(‘. It 
is nooossnry thnt \\o should olmos** tlmso whi(di wo 
r(Uisid«‘r cssoiilinl ns hnsio industries niid niso for 
whi<*h fncililios finnii the point of view of supply 
of rnw ninlorinis nnd rondy ninrkotin^ nrt* nxniinhir. 
Only n iIioi'diiuIi indust rini survey «)f the <*ountry 
onn supply us with rolinhio dntn rounrdinji tln-so 
l>oints. \V(‘ nro jilnd jo uott* thnt tiu* terms of re- 
fon'iK'o of the two nliovo-moiitioinsl oonimitt<‘os 
iiudiido in their pro;i:rnnimo sohoiiu* for such mi 
«piii*ios; to ho i<lonl those rin|uirios should ho 
onrrio<{ out on nn nll-liidin hnsis, for Imlin is one 
o»*oiuMnio unit. The <Mniimittoo (‘onstitutod ns they 
nro not idonlly so. Wo nro ulnd. howovor, to lio 
informed thnt the IMnnuim^ Oommittm' of the Indinn 
NntiiUinl Coimross is sookinji, nnd hns nlrondy hooii 
nhio to soouro tin* liolj) nml oo oporntimi of iion- 
Ooimross pimviiioos mid of liidinii Stntos. 

Wo nolo from the pr«>}jrnni!iM‘ puhlishod hy the 
\ntionnl Plnnnin^' ( 'nnimittix* thnt the industries 
ns yivon in tin* list nppondod nt the oinl, hnvo hooii 
inoludod in the onto^ory of “ Mother ” linlustrios 
ro‘.»nr<liim whioh the fommitto'* is oNpootod t<» for 
muinto s(‘homos. 

Wo hnvo to oonsi<|or first the industries whioh 
nro ooniiootod with powoi* jionoi'nt ion nnd power 
supply. It is oviilont thnt supply nnd nvnilihility of 
(‘honp powoi* nro vitnl fnotors hn* the growth c)f 
industi’ios. The extreme haok wniyiness of ohonp 
pciwer supply in this oountry mny ho jinimod from 
the Inot thnt in Indin the oonsumption of eneriiy is 
only nhout 100 units per hen<l per yenr (nnd most 
(d thi.s is derived frmn mnn iiower) while the 
forrespoudinj*- tijiuro in European oountries is ahoui 


ISOO units. Xot only is powm* und(‘V(‘lope<l, hut price 
(»f power is nearly four times larger than in other 
count ri<*s with the re.sult that imlustries cannot 
yrow. 

Einpiiiy is also to he made on the mnnufno1ur(' 
of machines, mnchine tools, etc. 'rhe need of this 
cmpiiry is tihvious. in case of intcri’uption of com- 
muniontion with forciyii countries due t»> war or to 
any iither (*nuses. import of nil mnchin(‘rics will cense 
nnd with thnt will inevitnhiy come the colla|)se of 
tin* mnnufnct iirin^’ inrhistrii‘s of the country whi<*h 
art* always depemh'nt on the n‘iiulnr supjily of 
neees.snry mnehinci*ii's. S«mie ]>eo]>le arc* of o|/inion 
that hi“h cln.ss mnehinei’y ('nnnot lx* mnnuf.'K't ured 
in India in the ncni* future. Ihit this is ;• mistnki*. 
There is no d(‘nrth of i-nw mntcrinis (mostly iron 
nnd steel) nnd no ln(‘k of men of the foreman (‘lass. 
Tin* various ordnniiee factories of ( io\ ernim*nl of 
India mnnufaelure uuns and munitions with tin* aid 
of Indian (‘raftsmen, under the supi'rvisioii of 
European ciuiim'i'rs. Machineries fiu* the mami 
fa<‘lnre (d’ t(*xlilcs, jult* fahric* and siiear ha\c also 
heeii mnmifncturi'd in India entirely h,y Indinn 
w’orkmen under Indinn mannu(‘nM‘iil. With Stale 
aid. all these* fnetori(‘s mny he mullipli(*d to pi’oduee 
machines (d‘ (*conomic utility md hitherto )>roduced. 
Kurt her. to ineiasi.se* teehnieal (*flici(*ney, we reijuire* a 
e-ood stnndnnli/.ation Inhornlory. 

Next th(*r(* art* the other key industries oh 
whieh the National IMaiinino’ ( ommillei* is also asked 
to eiiepiire* and re*poJt The*y ni'e* Kmd Industiw. 
.Metal PreMiuetion and ('hemieal Industry. 

Euel re*souree‘s. ril., coal, oil or edin*)* fuels llini 
may he ulili/.e*el foi* elitVe'rent purposi*s of our country 
have not heen properly invi*srmat(*e| nnd it is nl 
pre.sent mainly e‘onl roll(*el hy euitsiele capital. Tin- 
household fuels niiel imiustrial finds and its se*\e*rni 
hye prodiiels leadiim' te> the* materials for dye-stulf: 
and oruanie ehemienls should he eonsidereel hy an 
oi’L'nni.satiem to he* se*l up hy this hoard. 

Metals are* ahsedule*ly e*ssi‘ntial in the mode'rn 
ai»e lor manufacture* of all kinels of mnehine*r} 
Metals may he* elivid(‘d into two eatej»'e*.rii*s- terrem- 
and non-ferrous (all ni(*tals e*xeept iron like ahi 
minium, e*oppe*r, tin, majinesium, lead, zine, tunj^stei 
etc.). 

.\l present, owiim to the low e'eonomie slaudaro 
the (ron.sumj)tioii of metals in Jndia is extremel; 
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^Mother’ Industries and Accessories 


1. POWKH 


2 . Fi'Ki. 


;i. Metal 


Ma( MINKS 

.V •• 


Kloctn'ciil 


Coal 

.1 Oil . . 

1 'I’rado W'aslr 
I \Vo...l 

I'rrrnus 

^ \on-Frrn»us (Haso) 
\oll I'flTtlllS CXobli') 


]*o\vor Mailnia ry 


E li^^iiicfring M aohinrr y 


J* Hydro Eloi-lrif. 
t 'riieriwal. 

r IJiNlillalinii Products - Gas and Ltiw boiling portions. 
-I Steam Kngines and 'rurbincs. 

I Furnaces and Xretallurgieal Processes. 

Oil Pjngines. 

Aleobol. 


Cast Jrt)n 
Wrought Iron 

Steel r Modern Kngineering Practice, 

Alloy Steel Specially Automobiles, 

Ferro Alloys [^Aircrafts and Armaments. 

.\luminium. Lead, Coj)pcr, Zinc, Manganese, Tungsttn, 
Nickel, Chromium, Magnesium, etc. 

Gold, Silver, Platinum, and Alloys. 


Steam FiUgincs. 

'rurbincs. 

Generators. 

Diesel Oil and Petrol Kngim^s. 
Industrial Alcohol Engines. 


Locomotive 

Automobile 

Aircraft 

Industrial 


r Tc.\tilc. 
J Sugar. 

\ Paper. 

[ Mining. 


r High and I.ow Speed 'J'ools. 


4 i. 


M.m iiink Tooi.s . . ^ 

i 


Lathes, Drilling EMachines, 
Shearing Machines. 

Machine Shop Practice. 


(i. Insthi mknts 
(Measuring). 


(’omin.reial and Industrial ../Pressure Gauges, Weighing Machines, IVrometcrs. 

( Automatic Controls, etc. 

r Attachments to various pieces of Armaments and Air- 
Standard (Precision) . . -j crafts. Range Finders and Geometrical Hoxes, anti 

C Scientific Appliances. 


Heavy (niemieals 


7. (‘he MI CAL 


tdght (’heinieals 
Fertilisers. 


•i 

I Synthetic. Products 


Sulphuric Acid. 

Ciiustie Soda. 

Soda Ash. 

Bleaching Agents. 

Ammonia, Nitric Acid, Urea. 

Dyes, Cidours. 

(Mn'inicals for Warfare. 

Small Industrial uses. Medical Prcparalions and House- 
hold uses. 



Artificial Silks, Nitrocellulose, 
Synthetic Rubber. 

i#«a 




r 

r Ixiooniotivfs, Wag’oiis, Carriages. 


llailwuY 

. . i Track, IJridges. 
y Signalling Materials. 

Ships . . . . I ‘‘'I*'’"'’- 

1 Oil. 

S{a) Thansi'oht 

\Val('r\va> 



Lauiiehes. 



Dredgers. 

1 Fori and Harlanir Kquipnunls. 


Airway 

f Air Ships. 

AND 

* 1 Flying lloats. 



1 'relcgra})li. 

H(l) ) (’oMMrNICATlON 

Kli'ctric'al . . 

. . Telephone, 
j Radio. 

i. 

For the ‘Nursing’ of the above Industries 


Fng;iii(‘oriii^' ('tdlrg’t s 

J Kngineers. 


• "'1 

Divsigners. 

A. 'rKfiiMc \i. Knr 

'rcr]n:i -al ScliooK 

^ Foreman. 

( \TION. ■’ 


I* Superiors. 


W()rk«Ts’ SrIiDoIs 

f.. 

J To train the Industrial workers- enmpiilsorv training 
. . ] Drawing, I.athi' working and in (iradualion work 



at least one Prej-ision Instrument. 


Ilfseanli I.ahoratorifs 

r Pilot PhMit Sort ions. 

Jh 'i’KCHNJCAI. 1 

Inst ill! li s 


Ukseahc'h and 

T)t*j)artim‘iits of Irni-nlitui 

and 

PuoPAUANnA. 

llalionalisalion 

Standardisation of Maehines and Instruments. 




INDUSTRIAI. INDIA 


I) Indi.i is In rjiisc lirr* llir 

product i«Mi of mi(‘1jiIs iiiiist lx* iiicrc-iisrd 10 tn 12 
times. India is forlunali* in pdssfssinu minmals uf 
all 1.yiH‘S, I)n1 (‘x<*rprm«> ii-on and 1o some exlriil 
copper, very few ollnn* metals have been proi>crl\ 
worked, ^riicrc is enorimMis sedp<‘ foi* nruanisi'd 
extraction and ntilisatimi of the metals. 

The key industries Ini- the maim fact nre nl 
essential chemicals: arliticial fei-t ilisers, snlphnrie 
acid alkalis, hleachinu materials, driijs. and 
the industry (»f eeraiiiics im*liidiiiii ijiass, and o| 
riihher and rnhher ;i(n)ds are all lull «»r liin.K' 
prospe<'ts. 'rin* nee<l foi- planniiiL! ami nruaiiisat inn 
in this line has heen emphasised in reemit arlirh-s 
hy Sir I*. (’. Kay and S. S. Uliat namir. 

The Transjan't .and < \»niniiini('at inn Industry 
whieh includes I'ailway, sieam navigation. r<»ad 
transport, ;iml ^•lee1rie;d eoniniiinieal inn is at 
present in a hackwar<l slate enmpared to uthei* 
eniinlries and many essential arli<des have to he 
iiiipn:-ted from outside. 

\\ i‘ havt* attemptial luM'e to stress, briefly. t»n 
the pressiny- lu'eds of tile count ry and their soliirmn 
hy oruanisalion of well-iilanmsl industries. \V<‘ 
r(‘cnmniend to the (\)niiress Planning t’nmmitlee that 
empiiry into siduanes on the above hea<linL*s slmidd 
he set up. The ohj<‘ctive slnuild rn'vei* he Inst si.ulil 
of. Kirstly, they slumhl realize that the only way 
nl tijihtiiijLi the appalliim imverty of our counlrv is 
to develop her imlustrially and secondly that «»nl\ 
an indiisl riali/e(l India can prolecl hers«'lf from .and 
also can tiuht ajiainsl foreign aiiiiression. 

There' is one asp<‘c1 of the epn-stion of industri- 
alization to which refcreiU'c omjht to he made ln*re. 
It is not infreepicntly sta1e(| hy inaiix so c.alh’d well 
wishers ed‘ the country that India should always 
la'umin auriculliiral .and th.at instead of tryim: t«t 
develop luM'se'lf industrially .aloiiu Wesleiai lines, slm 


should turn luu* attemtion to vilhm'es and laMiiain in 
that state of ])l.aciel (M>ntent imml in which slu* hail 
Immui for centuries. This doctrine cannot lx* lonsiroim 
l.y condcmiieil. The uphohh'rs of t his doct riiie pm'haps 
honestly lx‘lieve what thi‘y preaedi. They have pei'haps 
heen UmI to the* viewv hy tin* apparent evil effects of 
mechanisation and conse<pi(*nt de'^radation of the 
work<‘rs. Ihit they .sei*m to (►verlook the fact that 
tlu‘ so('i;d dishxaation. if any, is not due to inlrodiic 
lion of machinery hut is tin* r(‘sult of capitalists 
utilisim*: the scientific discoveries id’ the aue for 
tlxar personal uain. 'Po obviate this, it is soinet inn's 
sim^i'steil that all industri«’S should he nmh'r the 
direct control of the Slatr* and tin* example of 
liiissia is ipioled. This, howevi'i*. is neither ncci's- 
sary nor possible. What is suitable for this loiintry 
is a .judiciuus divisimi of the conti-ol i)f the industries 
heiween the Stall' and the private individual, as in 
dapan and (i(‘rmany. and to a certain extent in 
I'hiuland even. 'Pile key or “ Mother ” industries 
should and oimht always to ri'm.'iin in the hands oi 
tin* Stall*. 'Phey should always he national eoncei'iis. 
Industries suhoi'dinate to the key industries may 
he left to private (*nlerprise. 

We wmdd coiicludi* this article on the industri 
alization of India with the followiny remarks of 
Lord Stamp madt* in his Presidential address deli- 
vered to the Ih'itish .Vssociation for the Advance 
nieni of Scii‘n(*e at Blackpool in IJPIti. 

• ‘ sci‘ viM \ i'l»‘io'lv l»n\\, if polit wcji* move 

in1**llimMii, if wel l* i c.*^ Icil, iiinl iiad iiioic 

''O'-lal 0 ‘.'.}>(Misi}Hlily, if ;;t»vci nmmis ucr«“ friolc.ss, far 
aiwl iiiir Kauu Icdiic l>c num* fullv and ^piirKIv 

UM-d n» ihr ^u*ai ad\aiUam‘ id' tin* vunidaid id' I In- lifi* aixl 
lii'ahli. ..h I)l»\ ii.ii.sly iiivi»lM'< v.'i \ •’iili,'- i'lvi aldi* ail ci .‘d ioil.** 
Ill flic Nliuchii:* ;oid I 1> n'ci i\ fv of mid in tlic 

<H-r!i|':i . ioiis .Mild jtn‘-iM-i-ii|i:i I ion," of il.v imliv iilii:il.v._ ’ ’ 

VVe aic ^lad lo nolo ilmr flic i'on;^iC'.'- I’rcsidcMt. 
•Mi SiiMiM" ( 'liainlia l-losc h:o^ n'i’oniiiioiidcd |»i a'M ioa ll\ tin* 
"aiiiO iuoMvun> a" i«’|'''in‘d in llii" odiioii.Ml in liis ojioniii^ 
mldic " lo liic til"! nn‘i‘iinii of Nalional Planning i onnnil Icc, 
hold al Uondiax on 1 l(•l■,•nd»^•|• 17 , PSN. I'M. Si _ (j f 'l//. 
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The Zoogeography of India in the Light 
of Herpetological Studies 
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Introduction 

MoDF.mn Z<)()m‘n»i‘;ii»liy. 1 ;is it is with tiic 

:i(TiiiMiil:iti()ii <iii<l iiitf'rprctiilidii (if tic (Int.'i (if 
(lislriliiilidii ;i1 the present diiy, is divideil 
into two ln*;nielies: lii-slly. Ecological Zoogeogiaf.'tlty. 
developeil |)i'iiieip;dly liy iMdl'essdr Kii'luird ll(‘sse 
(1924),' jdllidiiyli t‘dresli;nld\\'(‘d hy SiMiipi'i* I ISSl ).- 
Adiiiiis (IDO!) I' Slielldi'd (1911)* and dlliers; 
siM'diidly, fiisloiicdl or Classical Zoogeograph]}, tlie 
lii'aiK'li that owed so iiiindi (d th(‘ iiidiiiitnental work 

d1' Walla ISTli) ■ and was lati'i* dealt with hy 

Heilprin (1SD4).'’ lieddard (IS9.‘)),' Lydekker, X(‘w 
hijiin I 191.'))," etc. 'File foniier hraneli d(‘als with 
studies ill aiiiiiial ('(‘dldiiy as applied to (list rihiition on 
a world wide s(-ale. It inv(’stij,iates the n'lation of 
animals to tlieii* hahitat, their ada])tatidn to parti- 
cular envirdiiments. and tlu'ir de])endenee on the 
various ('oiiditions in their nativ(‘ rejiions. It is 
‘ Animal Kedloiiy ’ in another form, and has little to 
do primarily with the j'eo^raphie loeation of the 
|)artieular environment under eonsi(h*ratinn. To 
the student of this hraneh, for (‘xample, it is hard‘ly 

' Ti( I tn Old' (u l. nlmiisfht r (inniillofff , 1924, 

• .Imuiiif Lift Oft .Iff'iiftii hi/ fhf Soiurol (omhfions of 
Kxistnict, I8HI. 

' lsl(> Koyale mv ;i Piotii- Kriviroiiinenl. Mich. Grnf. Svci/i}, 
1909. 

*“ I'hysiDlti^ifnl Aaiiiijil rieo^nipliy,’ ' Jour. Morph., 1911. 

' \Vnil:ir(‘, A. U., Tht (inti/rophicol Distrihution of .tnhnois^ 
I juni 2. Lnndnn, |87(i. 

'• Aum'lo, 'I'hc Gi'oi/rophicnl inul (ifolnr/ical Disin- 

hiithn, of .imniolft. London, 1894. 

' I’nidsod, Krank L., ./ Tfjt hook of Zoot/r o(/raphy. 

Ciiinhi 1895. 

^ .Vi‘\\l)i>;iii, M. ! Animal (itoiiraphy. Tin Faiiiiaa of tin 
Natural Hcijions of the Globe. Ovrord, 1913. 


ot* eonsecpienee wliether a fossorial animal lives in 
America. Africa, or India, as lonj»: as the eonditions 
for its ImrrovviiijL* life are the saiio*. What matters 
is a careful sludj^' of envii’onmeiital units i /a't/ics m 
biotopes) on the one hand, and the inlhieiiee of these 
on tln‘ animals inhahitiim tlnm ( biocoenoses) on tin- 
other. “ 'I'Im' aiiatomic'al and physioloyical ehara.e 
ters which lit ‘ an animal ’ to ils surroundin^is, and 
enahh* it to compete sm cessfnlly in tin* struj^yle for 
e\ist(‘n(M‘; tin* peeuliarit i(‘s din* to tin* direct inllii 
cnee of tin* snrroundinjis ; and tin* r(*asons for its 
failure to sjiread into other environments are 
some of the suh.jeets investijiat(*d. Such studicN 
naturally tend to throw li^ht on what wi* call 
* Convergent Evolution"; namely, how dui'inj* the 
course of aji’cs. phylo^enetieally differ(*nl kinds ol 
animals (ome to rt*seml)l(* each otlu*r on account ol 
similar reiiniia'imiits in iheir hahit and life. 

I’he second hraiiefi of /.oo^cojiraphy, tin* Uis 
torical or Classical, studies tin* ^eoj^raphie distrihu 
tion of animals on the face of the world, and tri<‘s tt- 
interpret it on the basis of past distributions. It 
deals with tlu* ])resent-da,v loeation of all forms ol 
animal lii'.* {faunal exploration), classifies the world 
into various subdivisions f regions and subregions) 
on the basis of animal distribution, and attempts !«• 
explain the similarity or dilTerence between the aiii 
nulls of one area and another in view of the evolu 
tion of aiiinuds on one hand, and of the physical 
leatures of the eaith on the other. (Iranted that 
a particular kind of animal evolved at a certain 
place (Osborn’s Centre of Radiation)', it would 
};radually spread to adjoining: areas (dispersal m 
radiation) as it yrew in numbers. 9’he more shari>l> 

''Tlii.'i (iUDlsition is from Hesse, Alice, ami Sclnidult '• 
hculuyical Animal Geoyraphy, New York, 1937,. l». 7. 
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, is :i iTjjioM IxmndiMl on iill sidi's hy ol>sl;iclrs 
(haniers) to sprujidiii” (isolulion). Ilic iimiv will in', 
:iniiii<il lilV lx* prculijir t oilscll’ {cmicm'u fauna). 
iK'inj*' (liftVnMit t'roni jnljjiconl rutiioiis. in j hsi* wIumt 
, 111 Hninnil form is wi(U‘-s|)r(*jMl. it is possilih* timt tin- 
MU*r(‘(Mlin^‘ H^rs nslirr in sn<'l) ;in iiltm-cd coihiitioii 
(»r tin* physic;! I fcHtnrj'S (P‘ the wjirhl th;il the S|>ccics 
dies nff from cerlnin pliiet's, thereby b;idinu to 
st'attensl distributions on tln^ face of the uiobc 
i JiicqfUlnuoLis clislribulion). 'riins this braiK'li of 
zooiiicoiiraphy trim's to nnravel the disi ribntinn.ii 
liistories of phyloj^ciieti* ;illy rebated kinds of :ini 
iii;il life ill otln*!' wmals, wlmt Imve been <*;ille<i 
“ lh(‘ homologies of ;ininial dist ribni ion. 

If We leave aside ecolo'.;ieal zo»t^eiH4ia pli\ , with 
which we are not <linM‘tly con«'ei‘inM| in the nresenl 
arii<*le, we c;in divi<b‘ tin* /o<»iieoui ;iphy of lndi;i 
into the bilhiwinLi three empiiim's: 

(a I 'Pile division of the eoiintry into i‘:mn;d 
siibr(*;iions. 

( /i ) 'IMn* r(‘bition of the indi:in f;inn;i to th;it 
of foia'ij'ii countries. 

(e) The (piestion of oriuin of the lndi;in 
fauna, and the interpretation of the 
present zooyeooraphy of India in the 
liylit of past eeoloiiical history. 

It is clear that all yronps i}\' animals (-annot h;iv< 
the same importance in these empiiries. Animals 
like ]>irtls and mammals, which came into existcaice 
lather late in the worbl’s history, cannot have be<‘n 
affected by so many vicissitmles in the coidi^nration 
of land and water, as well as in climate, as sinli 
‘•old bloode«l creatures of lon^ stainlinj^ as amphi 
bi;ms ;!nd reptiles. The nn>r(‘ iincieiit ;i lironp of 
animals is, the more compli('at<'d is its distributional 
history. Knvironment ami . organism Imve .always 
I'cen very closely connected to each other, ;ind onr 
ii’eat ionorajice about the past ea'ouraiihy of the 
■\orld enshrouds even our best /ooocoor.aphic ('onclu- 
ioiis in :i mist of vajiueness and uncertainty. 

llcssi', Alloc, uiul SeliiiiiUl, mK fit . p. 4 


General Considerations 

The imi>ortance of a iiroiip of .animals for zoo 
‘•■«‘o**raphic conclusimis deix-nds. to <a l.arua* !‘Xtenl. 
on the tacilities for <lispers;il it 1ms. ;ind on tin* kind 
of b.arrii-rs thal lie in its w.ay. .\ssnminn th;it the 
sp(‘cies h.as aris!*?! .at a !ert;iin s))ot ;iiid h;is h:id lone 
enough time for spreadiiie, its (‘xteiisioii to othu' 
reeions of the world will lx* dm* to its eap;ieity for 
• lispei‘s;il. I*h.ysi!*;il b;ii-i'iers, clim.ite," !*ctih>.ei<’al 
latMors, .‘ininml .and pl;int (*onip(‘t it ions, bioloeie:il 
controls all .aia* important factoi's; jiml ;is :i coiise- 
ipu*nce, the int(‘rpret:il ion of dist ribnl ioiia I dat;i is 
.all e'lreliiely oni))iie.ited ;iff;iil‘. Ueliseli' - lliink.^- 
tImt theia* is li.’ii’dly ;in ecoloei<'al in\ esl in;il ion, 
which is not imporlanl in .sonn* w:iy for I he zoo 
•jeoer.aplier, .-iiid such .‘i \ icw is now eein'r.ally hehl by 
/ooloeii^ts. It e‘*es w ithonl s;iyine I hat .\nini;il 
l‘A'oloey is Inil :i yonne s<Menec. :ind that maii.y f;n'ls 
.ai)ont tin* distribution of animals in space :ind linn* 
will beconn* <‘b;ii’ to us. onl\ wlnii we know moia* 
delinitcly .about llieir iniini;iie relalioiis to tin* 
(aivii'onmciit. 

tieiieiailly s|x*akiim. mnsi .amphibians and 
ia*ptiles have few facilities for dispers;d. I larris<ui.' '■ 
in his dis!'Ussion of the distribution of liz;ii-ds, jioints 
ont that “ :is a liroiip they are not subject to 
h.at)h.azard dist I'ibnt ion. as i.s so ('onimonly supposed, 
bnt apiie.ar to la'ipiiia* l;ind cmiiicetions or .'it le.ast 
clos<* ;ippro\im;it i(m !>f bind m;isst‘s.”'‘ Smith says, 

“ .\)».art from the (leckocs it is r;ire foi* a 

species to be tr;insported .and to tst.ablish itself at 
any .'ire;it dist;ince frmii its naiive li;ibitat. :ind W’heia* 
this 1ms lm|)|)ene«l tin* fact can nsnally be 
recojiiiised.”' ’ Snak«*s. iilthmieh many of them c;in 
swim f.airly wt‘ll, an* reeardid iwilh the t*xct*ption 
of iimrine forms > “ ;is inc;ip;ible of p;issine oceanic 

" Hiiuu* [Strait l''iatliiis, /, |i|i, nii.l SOI. 187H). !•> rili* 
out* i‘\;nnpU*, ••alU al l**iil inn in ilu* iMttii(‘iii c nf laiiil'.ilt nn |]ii> 
ilisi I ilait ion nf ta'liaii t^inU. 

UiTulianl, ** 'I'ini n.>n^r:i pliin, ’ ’ ./. 

/(»»/., .N. i’\, /. p. vni. 

" llarriMm, ti../l'f/»^ I.'.n/. f.ssar, .!./(. .s'./, 

" Jho'i isen '.*< \ iew (piolnl I ntm .N iclailts, /•’«/#/. ami 

Xnr Zial, .l.^sor, .1,/, , Sri„ Jl, |()4, |0H. 

''Sniitli, .Mali-nliii A., ‘‘ l.rplitia ainl .Viiipliiltia, \’n]. I, 

1 . 111 i«*ata, 'ro>tii(lim*s, ' ' h'ainm af Hiilish Imha, nirluilnui t'l ijtan 
and ISufiui, L.omluii, p. IS, I ‘Ml, 
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hiiri'irrs ;is ;iro qii.-Hli’iipiMls. A propoiulcrnt'm'i 
iiKiJoi'ilv of :iiiipliil)i;iiis (‘;iMiii»t survive iijiniersioti in 
salt waler, atui their rorliiitniis <lisp(‘rsal by aquatii' 
lunis, wliieli may <‘arry I lie atta<'li('(l to their 

feet rrom mu* plaer to aiiolhei*, is reoar(k‘«l as hi^lily 
liiiprohable.' ' ( 'r(M’ 0 (lil(‘s are virtually a<|Uatie in 

llieii* habits, ami to some extent liUt* fishes, must 
require water <-oimeel imis lor theii* extension, 
liarrini: only a limiteil number of lorms. deserts or 
dry stri'tehes of land act as el’lii-ient barriers to 
amiihibiaiis ami rejUiles. and so als<» lofty randies of 
mountains. .Most spei'ies of li/ards show lid(‘lity to 
their parti<'ulai- localities; few amphibians wander 
to any L^real extent : many ehelonians do not sh(»\\ 
via at miviatopN ea pa<*it ies ; and the burrowing 
lorms call be hardly expected to undertake IIk'Iu 
selves extensive joiiriieys. 

Avainst these limite<l (‘a|)a<'il ies of amphibians 
and re|)tiles for a<‘live'" nunhs of <lispersal, however, 
we have to set over various possibilit i(*s for pjissive 
1 1 'aiisportal i«»n, as well as the vreat avrs 

durinv vvhi<‘h dissemiiiai ion mivlit have iak(*n ])laee. 
Iluri‘i('anes,''' storms, drift wo^mI,."" sliipments,-" 
inadverteid transport by man,-" biials and other 
animals, and many ottu'r similar aveneies may liave 
to be eonsidere<| carefully in this e(»nneetion. These 
factors, however, have alrea«l,y been dealt with by 
many w«»rkers at leimth. 

Kverythinv eonsidei’ed, it is appai’ent that tlw 
di.sconlitmoiis disiiihulion of those species at presclU, 
)vhich have c\t»efnelv limited oi piacticall\f no 
powers of active dispersal, are phvsiolo^icall^ incap- 
able of jviihsiandinit imrncrision in sca-ivatcr and 
therefoic of ciossinf^ maiinc hanieis, and u/p viviparous or 

Ilriljii in. A., fi/i. i'H I', -lx 

’■'Siiiiili. M. A., l U., |i. I'i,. ( /. Curr, Sei., |». ^51, 

10^7. I"i :i siiiiil:o' ti'iiirok mIhimI I’r (•''I i-w m Ut 

"'Cult /uu/ .S'f/r,. t.uinliMi. 1 I V), 1926), 

<»r mlnlt viu^.s' t’juin lirivlils, aii'l 

Noldr (19P) lliiiiks lliiit “ it IS not iminolitibli* tliut lliev 
multi in:tl\t‘ ;iii nfiinl hip Miffcssrullv. ' ' 

*' Vi'lift , S. S., •• 'riupir;;t ••yfltuifs ainl 1 Ilf tlisptU'snl <»!' 
lil't* fioin In i^lniul in tin* PMi'ifi*'.” Ane. lit ir Smilh.stm. 

his/.. it 3 -il‘). I') 2 ). 

•" ( Siiiitli, oji. , il .. p. 1 
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ovoviviparous (so that the question of transport of eggs 
does not arise), provides most valuable data for a 
zoogeographer. 

.\lthouvh few species of animals fulfil all tlu*se 
conditions fully, thei*e ai*e certainly some which 
ajiproaeli the ideal very nearly. ,\s an example, 
one may eiti* the <lisl ribut ion of allied, purelv 
freshvatei'^ tishes in wiilely sejva rated areas. Either 
W(‘ have to suppose (as some ailtlioi'it ies’" have done) 
that the present-day freshwater venera were 
formerly capable <d‘ passing Ihrouvh st'as, or we 
may eoiu'liuh* that ilu* land ai'(‘as in (|iU‘stion 'W'cre 
foriiu riy eonneeled w ith eai h othei* (eithei* Ihroiivh 
land-bridves or bv actual ap|)osilion) .'iml had 
connected watf'r-eourses. .Many amphibians, biii'row 
iiiV snalu's, li/arils and the like have similai' 
importance in this (‘oiinec*! ion. It cannot. Iiowevt-r. 
bt* said too stronviy that no zoovcovi'aphical con 
4*lusions, bast'd on a single vroiip of animals, should 
be r«*uar<le<l as anylhinj.*’ moi-e than mei-t-lv siivves 
five, ami that it is lu'ci-ssarv to consider the disti-i 
billion of as many vroups of animals as possible 
eai'efully i as .\ieliolls- ’ lias dtuie so admirably for 
.\ustralia) before* assuming our ilethict ions lo be 
safely e*stablish(sb 

DifTicullies in Collecting and Interpreting Data 

The prese*nt day instability in taxonomy, tiie 
paucity of i)hylov(*m‘tie knowb'tlve* and the inade 
(piaey of faunal e.\]>loration all i)resi*nt s<*rioU'. 
tliffieulf ies to the stmleiit of zo«iv(*ovrapliy. Tli> 
nomenclature of spe'cies and ve*i<‘i-a is in a state ol 
constant Ilux. and what one author ri*vards as llie 
valitl nai. e bn- a i)articular torm, another rt'levatc' 
to synonymy. The limitations cd’ v'(‘H‘'ra, spe-cics ami 
subs])e('ies are yet ti> lu' jb'fiiu'd lo the sal isfat*! loii 

ncitlicr aiuHlnurmiis, imr .•alJulnimDiis { rii/r llnoi, 

Cnrr. Scl., p. 351 . 1937 ). 

■tfcilpriii, Darwin, cle. Il<»ja [tqi. i i/.t lakes nu m'^tii/aiK « 
of tlii.s po.-^.sihilily. An inti'iestinv ' i«‘w Is propomnle<l in t' i 
respeel l»y Mad'ai lain* I “ 'I’ln* Kxolutioa ami 'Dislrihulion "! 
Kislie.s, ” Xi'w York, 1923), wlm lliinks tlial instcml •>!’ :• 
elian^c from marine to fie.sli-\v}it»*r liahitat, iislu's lii>1 evolve: 
in fresliwaU'r ao'as, and later spread lo seas, 

-"Nieliolls. (r. lx. ‘‘ 'I’lie ('<»niposil ion and hioi^eovraploeai 
lelafion.s of tin* fauna of Western Australia.” Jit fit. Ansi 
mat A'c/f Zcot. .Issoe. At/r. Set., 21. 
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of nil. Mini I'Mcli ycMi- hriii^s in now prupn.sjils. In 
iimiiy imixirtjiiil i'mscs, wv (*;in lianlly hr sure 
wlirllicr ;i lii'ouj) of aiiiiiiiils should hr pr^anlrd ;is 
uriic'tirally hoiiio«i'rurons nr iiirrrly as a polyj)hylriic 
asscMiihlafi'r. Thr ipirsliou of *( Nuivrryriil lOvnliiliou' 
t'(rsKs • ('niiiiiinu Origin’ throws a shad<‘ oT 
doiild over iinudi of wliat wr ma,y dtMlurr. and it is 
fairly crrtain that many sprrirs, ai)])arriitly limitrd 
in raiim* a('rordin}» t<» onr prrsmit hnowlcdiir, will 
hr Coiind. on fnrthrr invrst i;^al ions, to hr niori' 
widi'ly <list rihiilrtl. In \ irw uf Ihrsr ^liirnMill irs, as 
\i(du»lls"’ S(» aptly points out, rviHi Ihr mrri* listinii 
(if namrd forms proves, in itsrlf, to hr an iindrrtak 
iii'j of r<msi«l(‘rahh' maunilmlr and tlu* fnrtiwr 
allrmpi to makr thr rriisiis rrasonahl> r\art h\ 
trarkiim down syiionymirs and < haimrs in noiiirnrl;i 
till'!* is a task drma ndiinj' thr (mi operation of a tram 
of S[)rrialists. 

While the I'ollretion of relevant faiMs in ample 
ahiiiidaiKU* and thrir proper evaluation presiuit manv 
a pitfall for tin' /,o»»e‘ro^i-aphrr, thr eornaM inter- 
pretation «>f tin* data is a vrritahir (piirksand for all 
hilt tin* nn»st wary. < )n »nie hand, the proverbial 
iiii]>erft‘»*t ion of thr m‘olo»»ieal rr(*or<l, eoupled with 
I In' irisiiriirii'in'y of palaroiitolo^ii'al invest i.uat i«ms. 
lets us down ill a maj<»rity of eases where help from 
these dirretions vvamid he most vvrl<*ome. ttn the 
"tiler, thr palai'oi'COL'.rajdiie tindines ahoiit vvhi«'h vve 
ran In* rrasonahly sure, are despairiin^ly limited in 
iiiiiiiiier. ralaro^rouraphie maps ar«* based on 
'.-eolouieal and palaeontoloeieal as well as /oo- 
:^i’OL;]-aphie evidriier, hut thes<* thi'ee elements are of 
very iiiiripial value, '^riir yrolojiir evitleiiee of tin* 
eNisti'iirr and extent id' former s<*as. vvhieh have left 
Iln*ir deposits in arras no*.,- «*ont inriital, is nn»st «*er 
'am. laiinl eonnrrtions, drduied from the eorrela 
H«)n of stratified rorks in arras now separated h\ 
"'•■as. are h*ss roiiviiirinii'. Palaeontoloiiy. rr<»m the 
"leiitity of dirfria'iit iat ion of fossil faunae, is able 

eoiieliidr with a hieh deerer of prohahilitv mi 
‘he nature of tin* rontrmporary ronneetions or 
•I'arations. 1'hr data of palae<»ntoloe y, howevn-r. 

for thr most ])art mraurr, so that only rarely. 
' iu thr (pu'stion id’ thr former ronneidion 'd' North 

‘‘ Nicliellh^ o/i. {'it., p. 93. 


.\nirriea and Kurasia. is this kiml uf ev idenee fully 
availf'ihlr. 'Pin* pi'iiieipal and (d’ten the only soiiree 
of evidmrr for tin* existrnee id' former land eminec* 
lions miiains in llir data (d‘ /.ooueoLirapliy. hut this 
rvidriire is least reliable and hr»*oiins prouressively 
less u.s<*fnl as the pi'riod (d‘ ihe supposed <*onin‘etion 
becomes remote. As accissoiy evidence, to support 
and illustrate the conclusions of yeolouy and pahn* 
ontology, j'spreially with ri*}.»ar I t<» ':eoh»uieall,y rr 
4*ent chan:,ies. tiic piu-iionirna id' animal dist rihiit ijoi 
have a iiijih valm. When eni|>loye<l aloin-. lln*y an* 
of doubtful importanei ind evmn a laiL"* ainoiint 
of rviilein'c must i int(*rpn*f <*<1 <*ar<*fiillv 
and critically. 

“ Sindi ei’itieal ean* has o!il\ i- .. tiften hei'ii 
wantiiiu-, and this fu’ld ot >.<»oMe"M ra ph> ha . la‘4‘onM* 
a 4'h*arin‘idn»us(‘ for fantastic < imihinat imis. l‘'roiii 
^^^rhes to von Ihei'inu' ainl Srharff. tln' t»ndene,v 
to explain facts of animal and plant distribution 
by assiiminu' tin* presence of lami hridufs has been 
nnc«mtrollr<l. 'I'ln* unhri<lled h> pnl lo ss’s eoiieerniim 
tin* ris<'. disphn i‘nient . ami emineetion of laml 
massi*s have left scarcely a spot which has not at 
some tiim* In'eii invoIv(*d in a land hridiii*. In spite 
of tin* r«*|n*atrd warning* 4d' ctHisi rv at iv «* invc'sti 
}>a tors, some /,oojie4>”ra pliers eniitiiiin* to ‘ make* 
contim*nts as (*asily as a rook makes pancak<*s 
I Darwin 

Faunal Sub regions of ibe luclian bmpire 

t 

.\s ali‘(*ady pointt'jl out, diiVt iriit -^iroups of 
animals hava* <liff«*i-ent values for ll** « staldishinent 
ot^ /«Hi‘i«*o«raphical subdivisions id’ a •oiintrv. and it 
<d‘l«*n happens that the faunal siibree imis as d4‘din*«*4i 
from tin* study id’ oin* ,uroup id' animals do not fully 
coincifle with those ibdiK'ed from that of another, 
'rin* time vd' ori'^in of a particular kind of animal 
is an important consideration in this lonnei-tioii, as 
a form orij'inated in the far distant |>asi would 
have beiMi affected by considerablv manv moi*** phv 
sioeraphic chaii'i'es in the world than one id’ much 
later origin, .\nimals more adapted for surmount 
inir barriers of various kinds an* naturally imoa* 
widcspreail ; fvu* the same reason, thev are not very 
imt>ortant /oogeviiiraidiically. The same liarrier ma\ 

■ Dai will, I*'., f.th (iikI Li this uf t'hoilts n<iiiiin, I. p. 4D . 

J. p. it 9. 1888. 

ib'sse, Alk*e sutd SrlimUlt, ep. dt,, pp in') lUf) 
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li;ivr (linVj'CMit v.-iliirs for »lirrrr<*nl ;m<l tin* 

i(‘ ;iiiil r.-ictni-s \';irv s(» wiilrly 

wh.’it ;ii)|)li(\s lo one uroiip nf ilors ni>t. Id 

1h(‘ s.MiiM* i*\l(‘iM. ;ii)|)ly !<► ;iM<»1lu'r. It is how 

th;il HiMpfiilMHiis ;in<l l■(‘|»lil^s, iiiorc 

;in('i<‘Fil hii-ds .irid in;iMim;tls. s|U‘;ik- 

iny*, «‘irc ri/if iirvilly iMori- iiiipDi’t.'ml I'di* /do 

{iiTojirnpliic loiiNidoiat inns. Tim iiisiliilily nf llu* 
iinipliihia In \\ il IisIhimI soil \\;ilrr-'‘ is n sijL'iiifi(*;inl 
;iimI in nmst (':iscs llu* rl'llciriu'y dT tin* luni’iiio 
l>;nTif*r .iiijiinsl llmir (lisp<‘!*sjil is incmil rnvcft il»l<‘. 
WliiN' tin* (list I'ilHil inn nf fislms <*;mi he ^nin/Hilly 
iitili/cd t'n?‘ (ir‘.‘i\vin!i (‘nncliisiniis iibont tin* p:ist his 
tn»-y nf \jirinns wjitn* cniiisrs. lisln*s hcin** pi‘iin*i 
p:ill\ liniitf'd tn ;npi:iti(‘ h;i liit.'ils, tin* dist rihillinii 
nf most ;im])hil)i;ins ;ind mptilrs throws *i vnhinhh* 
li^'ht nil tin* (diMiiuos uiidcr^oin* liy ('otitim'iilnl l•‘lMd 
imisscs durinj: tin* jicoln.iiirjd ayrs. 

ir wi* s(*t aside hrii*!' retVn*!ie<*s to tin* distriloi 
lion of Indian amphiiiians ainl i*t*ptili*s hy sindi 
classical /oo^coyraphers as Wallace, lleilprin. 
lieddard and othei’s, Blaiii’ord (11)01)-“ appears to 
he the first to have studi(‘d these two ‘groups (aloiij* 
with othi'i* ('lasses of vert(*hrat(‘s ) intensively from 
the /oo^enura))hical standpoint. Ih* dividisl, for 
tin* sal\(* of this study, tin* Indian Kmpir-* i f.< „ the 
whole (d' India, Ceylon and Hnrnia ) into 10 tracts 
• Ki^'. 1' on the basis of such physical features as 
’* rainfall. teiiipt*ralnr(*, tin* pres(*ne(* or ahs(*nce of 
forest, pr(*valence of hilly lironnd, and, in some 
cases, l•h*^ation ah«»ve tin* s(*a.”-'' lie had also heeii 
liliided hy his own l\injwh*dm* (d' tin* conntry and hy 
oh.s(*r\ at ions on tin* raiiue <d' |)articnlai* species. 

I'danford lahiilal<*d all tin* N'ertehrate yi'iiera, 
known at his tinn*. in lln*s(* tra(*ts. compared and 

•* In (»lln*r wnnls, ;o‘c in11m*n*'t*'l bv sli}j;ln 

•|i;o(;i(*s in snll ('(inlrnl ; tlicy ini* stt iKihoHm . Knr ;» ilis- 
(-ii.ssioit <it' .ssiliiiity in inl.'ilion Oi vniidiis Uinds ot' nniiind!'. 
MM* F'linp. II of Hi*ss«*, .\Ili‘t* nnil Sdimiill, oy;. fit, 

" Olr'tnl'ord, \\\ T.. ** Dislrilnjlioii (»f \'<*f f«*lu:if(* Aniinals 
in Ind'j', ('(‘vlori, ;oid niinii:i.” I'tnl, Ttv/i.s. //»;</. S w.. J.,ondoii 
1001. ('!. also Ids nrtii'lr *• 7ooa(‘<*a('a|»lii<'Ml divisions of Indin. 

bn.snl lo n ^ri*iO cMcnl on n ^lud\ (»f lln* dislrilmlion of l;onl 
inolluM'M.” .lour, .l.s(../. Noe. lit nthil, 30. |»t. 2, p. 336, 1870. 

-•'.Bln Ilford, W. T.. oji, dt,, p. 343. 


contrasted the fauna of one tract with the other, and 
finally reached conclusions as to the proper zoo 
ojrraphie divisions of the Indian Kniiiire. He laV'. 
s])ecial emphasis on tin* imjiortance of tin* distrihn 
lion of genera in such a study, and says: 



l-’n; 1 

Hl.iol'oid'.', ti ’Vis for lln* /ooj.;( (>.;r;ndiii* slud\ of Indi.i 


“ After some consid(*rfit ion I have come to the 
conclusion that tin* ohject in view can he In’st carried 
out hy a review of the distrihution of »^ein*i-a . 
families and suhfamili(‘s alone in*!)!** too numerous 
and too iineijual in i m port ti nee. 

As a result of these studies, iJianford divid(*s 
the Indian Kmpii’e into the following! live zoo 
ueoirraphical snhreyions < Cij^. 2), more ,)r lesr- 
shai’pl.v mai’ked (d’f from each othei’: 

(I) /^afi of the E'cniian Siihregion of the Holarciu 
Region. Tile Ihinjah. Sind, W(‘st(*rn Ka.jputana and 
Kaluchistan. accordin'^ to Ulanford, should hi 
remoV(*fl from the Indo Malay i more often called 
Oriental)’’ Kejiion. These represent the South 
Ka.stern extremity of the Kr(*mian (Tyrrhenian oi 
xMediterranean ; Suhreuion of tin* Holarctic Keiimei 

Hljuiford, \V. 1'., ((/*. fit., |». 336. 

" Minn ford |uef(*rs to «*!ill this ri*^ion I into Mnhiif, and Hi* 
reason j>iven by him is that “ the iinmi* ‘ Oriental,' siihstiliiO''' 
for * Indian ’ by \\’alla»*e, has unfortunately lonj;- l»een use' 
by botanists for South-\\«*stern Asia and Persia. The lx*'’ 
name for ihe ‘ Kaslern Palaeol ropieal Hej*ion,' as it is eulle" 
by some writers, is pridjably that employed by Klwes — ‘ tu'h' 
Malay’.’' (Mlaiiford’s article, footnote on p .337). 
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(2) The Tibetan Subregion of the Holmctu: Region. 
'Pliis consists of the yns ;iIki\c 

I'nrcst ninjic niul of such portiofis of 'I’ihc t .is <mhiic 
within the Indijin ])oliticjil liinils. Tin r.-mn;i of 
this division is c!itircly that of ('‘n1i;il A.•^i;l. :in«i 
llius hclonjis to the Hohirctic ( T.-ihie.-ifclic) noj Ihc 
linlo Miiljiy - Hefi'ion. 



l«n;« 2. 

H1iititoi'<rh /oon(‘o«i apliic ‘*f Iinl .i. 

(3) The Cis'gangelic Subregion. This extends 
from llie Imse of the Himalayas lo (’ajn* (’omorin, 
ami from the Arabian Sea and the east<‘rn boundary 
of the I’un.jab area to the Hay of lienual and the 
hills formiiui' the eastern limit of tin* (lanjieli«* 
alluvium; it also includes feylon. ’I'lie forests <m 
llie Sahyadri Kaiij^e and of the western tu* (*on<';in 
and the Malabar cojists, as also the hill .area ol 
Southern feylou are fai' richer in vertebrate ;ie!iera 
I hail t he remainin'*: area, but accordiim' to IManiord. 
iia- not sufticieiitly distiiud to reijiiii'e subre;iion.d 
"■‘p‘'n*ation. 

(4) 7 hg Tran:i- gauge tic Subiegion. 'Phis consists 
*1 tin* forest area of the Himalayas. Assam, Ibirma 
except South T<*nasserim ), Southern China. 

'“mjiiin, Siam and Cambodia. 

(3) 77ie Mala'^an Subregion. Stuith Tenasserim 
iives best with the Malay Peninsula ami siumld be 
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includ<*d in the Malay.an Subregion of the Oriental 
l\*ci;ioi 

The Andaman /.sland.\ li.a\e .an im|>overislu‘d 
Ihnaiicsc fauna, and the fauna of the Nicobar Islands 
approximates more to Sum, at ran types, 

'I’hus accoialiri'i' to Pdanford, tin* eontinent.al ar<‘a 
'»f the Oriental or Indo-Mala\f Region should In* divide<l 
into lhre<* subregions the Cis-gangetic, the Tians- 
gangetir, and the Malayan. Of tlH*sc‘, the Cis- 
gangciic Suh^region is by far the larj^i'sl, and comprises 
the major part of the Indian Kmpirc. RIanford 
does not divifh* this lariic* ar(‘a into smalb*r liivisions, 
.arni tin* i-e.ason is that he r(*lies .almost ex<dusively 
on the di.st ribut ion of geneia ahuie. A scrutiny of 
the distributions of the amphibian and the reptilian 
species, however, makes it possible ,al.so lo I'ecoy riize 
snialhr subdivisions in the Cis-gangctic Sub-Region. 

After Hlanford fliion, as fai* as herpetolo‘»ical 
data are con<‘erin<l. the only comprehensive attempt 
to divide* the Indian Kinpiie into /oo<,>f(mi'aphi(‘ai 
Subdivisions is that liy Malcolm Smith (I9dl).’-' 
who points out that “ tin* distribution of many of 
the ji'cnera as j;iv(‘n by ” lJlanf«»i'd “ has be(*n shown 
to be (*rroneous. din* to iin'oi*ia‘ct delei iiiinations,”"* 
Smith’s account .and map of the /.ooueoiiiaiphical 
elivisions of tin* Indian ,ainl tin* Imlo Chinese Sub- 
regions is very valuable indeeil, but it does siil‘f(*r 
to some extent by his omission of the ri*levant elata 
in support of it. (tin* r(*adily notes severjil dilTer- 
ein*f*s betw(*e*n RIanford ih’iii. 2^ ami Smith (Cifi'.d). 

In the fitst place. Smith feels .ainl his view is 
fidly just died by the facts that the launa of Siam, 
Crench Indo-China, and Southern Chin.*i, is so closely 
.allied to th.at of Rurma that it would be* scientifically 
iinM)i*n‘ct to separ.ate them fianii one another. “ To- 
‘i'etlier with Assam and the Kastern Himalayas,” 
accordiim to him, “ they form a natur.al subrejiion, 
ainl it is only i-i^ht th.at tln‘y should be consiilered 
;is .a wlnile.’’ ’ 

'Phe inclusion of the country to the east of tin* 
Vomas in the same /.otijicoj* raphi<‘ areas with that 

•’Smilli, .Msilrelii! .V.. •• lo*|tlili;t :in<i .\iii|ilol)i;», \’ol. I. 
I.iiiicaln, Tcsliidiiu*.'^. ‘ ' Fauna •>!' Hnfi.sli haha, nirhnliuif 
( 1 ff/iat anif Hunua, }». M i!), 1931. 

“Sniilli. M. e/». r/7., [), ) S. 

'* ^^lu■ul\. M. A., e/i. cil., \\ 13. 
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on tlu'ir \vt*st is in su<*li a marked eontrast willi some 
reeent views exiiressed in e4)niieetion wilh the i>hyto- 
aml |)alaeo-«-eo^ra|)hy of this area that we must 
allude to tlnmi here. On the one hand, Kinj»dou 
Wanl ( niir) and earlier i)a])ers)‘^‘ lu'lieves, on the 
basis of modern iloi'a, in an easirvard c'ontinuation 
of the Himalayas fnim the North- Hast ern <*orner of 
India riyht aeross Ohina to the l*aeifie eoasi ; on the 
i»lht*r. Salmi ( Itldo, 

1!K{() suyyests 

that “ the eliain (d* 
the lliiiialayas is 
eontinue<l south 
wai’ds round Assam 
iiitd Hnnna and the 
.Malayan are nl 
Islands. ” Ti e fa<‘ls ol 
jU’escnl day arnplii 
loan and reptilian 
distrihution hmd no 
support to Sahin’s 
view, and tme fully 
ayi'ees with Sndth, 
when lie says 
hat the eompleic .Malenini Sinitli’s /.nnireojiiapliiral auas f»| India 

<* 10111*^0 in the direetion of the mountain ranges 
whieh (.eeurs at the hend of the I )ihanji-Hrahmaputra 
do4*s not eoinci,!*. with any ehan^o- in the faunal 
eharaeters. and in this respeet Assam and *the 
Kasterri Himalayas eannol he sejia rated. Whilst 
the launa ot tin* northern parts of Hiirma diHfvrs 
definit(‘l,y from the southern, one fails to observe 
any si»iiili('ant ehaniie within the same latitudes 
from east to west. 

Secondl"^, l>lanlor<l s ( ’is-t Jaiiyetie Sub region is 
e(|uivalent to live ai'eas nf Smith: ) the (Jan^o* 

Ire Plain, rji (\.ritral Imlia, (ll) the Deeean, (4) the 



Mouidains of the .^^alabar Traet and Ceybm, ami 
(o) the (Miota \at»:i)ur Area. Some of these areas, 
at any rate, are hai’diy distinet from each other 
faunist ieally. 

Thirdly), Hlaid’ord's 'rrans-( Jenj*etie Sul)- region 
equals three areas of Smith: viz., (I) the Kastern 
Himalayas. (2) the Trans-Himalayan Mountainous 
Area (in part), ami (o) the (ireat Plain of Indo- 
china (in i)art). 

Tourlhl}), Smith i-ei-ojini/es Kashmir and the 
Western Himalayas as a sei)arate /ooj'eoj'raphieal 

area, while* Hlanford 
r<*yarded it as pyrt of 
the Trans-I lan!L»«*ti<* 
Subre^rion. 

f 

l•^)r the* last two 
ye-ai's I have* be*e'n e*n 
••aye'd in eai'i-fnll;. 
(‘xaminiim' the* distri 
bntions of ani))hibian 
and re*ptilian 
found within tin* 
Orie*ntal Ke*»ion, and 
I have already maeh* 
many tables to ilhis 
trate* a rathe*i* ambi 
tious work on the 
zoe)ye*o‘ii*a])liy of this 
is outside* the* se'ope* e»r the 
mi^ht, he»W(*vi*i-. 


' W-ird, K. Kitiyddii. Jour. Lnm, Sue, 
l«v Salmi. I9?6). 


1955 (ril.Ml 


Salmi. It.. •• iVniH. (’ai-l.oiiiri.nms LilV I’rnv in,-,.s N\nh 
Sprrial In'tnriaa* to India." Cun'tnt Srimrt , 4. pp 5B5-3<X) 

Salmi. H., •• W,. jr, Tln-mv of e ’onl iinm'.a! Drift in 
No* Li«lit „r Palaeuliofanieal Kvideine." Jour, hi, I H,,! Sor 
/.5 .pp. M9 352, 1956 

“f^initli, M. A., -p. cit., p. 22. 


part of the wen-ld. It 
pre*se*nt article* to yo Into eletails; 
nu'tdion a It'w tacts ri*^a)*dinfi‘ the zoojieemraphii* 
elivision eif the* I Delian Kmpire*, whieh have* e'merjie'd 
fremi my slmlie*s. 

As has alre*aely be*e*n mentie)ne*<l abetve*. Hlanfoi'l 
te)ok the* elisti’ibut ieeiis: e)f the* genera as the* basis lor his 
zeeojie'etjii. phic stuelv aiiel did ne)t take* the ranj'i*s e)!' 
the* itpede.s inte) ee)nsiele*rat ion. Naturally, his elivi 
siems (i.e., subregions), beiim baseel etn »enera, an 
rather lariie* anel e-an be* further subeli vieled into 
smalle*r ai*e*as (ealle*el by me* provinces), eharaede'rize'ii 
I).v specific fauna. I re*ere)«iniy.e‘ the tolleiwin^ te*n 
provim‘e*s within the limits eef the* Indian Kmpire- 
(Ki«. 4): 

(I) The Aiid or Semi- Arid Province of North- 
West India, eonsistinji' e)f Haluehistan, the Xetrth We-st 
Kreentier Pretvinee. the Ihin.iab, Western Raji)Utan:i 
as far a.s-— or sliohtly farther than — the Aravall' 
raii^e*. the Pe*ninsnla of (4iteh, ami Sind. Tin 
elistiiietuess of this divisie)ii is reeof*nized both b; 
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• Ulnntonl (1901) nnd Siiiilh (19dl). Tlio rniiirnll is 
siiiJill, l)(*iM«' f'roin 0 to ‘JO iriclios .•inminll v. hik] IIm* 
comlil ions Jii*(* tlio.st* of ;i dosrrt oi* sniii ilcsort. 'Die 
r.-iunn of this suhri'yion is jilliod to tinit of tin- 
<‘(MUiti*irs to tlio wrst of India it») Afulianistan. 
Ooi-sia, Arabia, ctc.i, and almost all tin- 
HTiicra and sprrios (with vory frw rxi-rp 

lions) ai'(‘ cliaraidcrist ir, hciiii* found nowlicri* clsr 
witliin thr Indian Knipii‘<‘. Wr mivlit mention, 
amoi^jist lizards, tin* yrm-i'a I'ctuloscincus, Slcnodact}^- 
liis, AUoph^lax, Aifanwra, Piisiinns, ri^adaclplus, 
Scinciis, Qphiomoriis, Eicmias, r/t., and anioiijjisl 

SnaUrs, Leptoiyplilops (syn. Clauconia) , Conlia, 

J.vlor/iVncJnix, lafboplus, etc. Many s|)cri<*s arc* <nidr 
Amphibians arr I'aro, tlir only umma f<'!iiid 
briiiii tin* ('(ismupolitaii Rcma and Bufa. Ihifo 
aliviiceua is (‘inlrmir to lialindiistaii, and so is Rami 
SUiwsi^nala. \'rry iVw turtles o<*eur in tli<‘ riv<‘rs of 
this area, and noiK* are emlemi<‘ <n‘ peeidiar \u i<. 



/oo^foirraphieal l’rfi\ iiices of llie iii<Ii:in Ivtnpiie 
aoeonliiijr to Walicmli a. 


(2) T’/tc, PP'esicrn Himalayas^ e(»nsist in*^' ol 
'kashmir, Simla, Knmaon, and (larhwal distriets, 
djaecnt nnnintainous regions of Westmai Tibet, 
dpino Punjab, etc. Tlu* eonntry is poor both in 
Amphibia and Kept ilia. Its fauna. ho\vi‘ver, limil- 
d as it is, definitcl^v diti(\*rs from that *0' the Kaslern 
• ‘ ’iiiala^’as. • I <1() nut tpiite ai^ree with Smith’s 
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remark that “the few speeies that are reeurded from 
it are strayjilers from the surroumliim areas.”'" 
Then* are eertainly some endemic speeies, eharaeter 
islie of this division. One mi^ht mention Cymno- 
daclylus fasclolaius, Cymnodactylus lalvdcraniis, Japaluia 
major, Japalura l(umaonensis, Phrytwcephalus theohaldi, 
and Leiolopisma ladacense. 

(3) 77ie Iransgangetic l^rovince, consist in •» of the 
m»rthi*rn ])arts of lOhar and Henoal. the whoK* of 
.\s.saiii. Ibirma ap|>ntximately north of JO' latitude, 
.Vepal, the Himalayas to the east of \(‘pal. and tin* 
iMunitry still (‘aslw/ird. This province is very 
ne.'irly (‘ipial to two areas of Smith, viz., to the 
Pastern Himalayas and the Trans Himalaxan 
.\bmntainous .\rea. and differs from lilanford’s 
'I’l'ans tJaiioftie Snbreiiion by the non iiielnsion of the 
Western I liinala.yas and thesonthi'rn part i>f Ibirma 
• part it'ularly, tin* Penn District and 'renassei'im ). 
Tile herpetolonieal fauna is both rich and eharaeter 
istie .\monost the endemic genera are Plyclolaennis, 
Miclopholis, ()iiocalole.s, SloUzIraia, Tylolriloii, etc., and 
the endemic speeies ai-e ipiite numerous. 

(D Southenx Rurme.'ic Province, ineludinn Ibirina 
appniximately south of JO' latitude. Sjieeies like 
Cymnodaciyltis oldftami, C. consohi Inoide.s, Draco 
taenioplcu.%, C 'Moniocephaliis lepiodoga.slei , RIopa angulna 
I .eioleph bclliana helliana, Bungaru.% fiaviceps, Doliophis 
hivirgaliLs, Dolioplm infestinalls, Plyas ienaaaerimensh. 
Coluber mclanurus, eti'., amoniist Snake:;; Plaly:ilernum 
megacephahim, Tiionyx cartilagineus, Morenia ocellala, 
Cco^'myda grandis, Siehenrocl(iella cra.ssicolUs, Cuora 
amhoinemis, etc., amongst Turtles; Kaloula macro- 
dactyla,"' Glyphoglossus molossiis,^' Calluella guitulala, 
el<\. amonn'sl Amphibia are so eharaeterist ie of this 
division as to leave no doubt about its se]}aration 
from the 'I’raiis ( tannet ie Province. 

(.*)i I'he Cangcllc I^lain and the adjacent countiy 
as far south as 20" latitude. The southern boundary 
is very vauue and approximate; perhaps a straight 
line drawn f;*om liombay to Piiri minht \)v better, 
alihounh ev(*n tiieii it would not be faunistieally 
ju'ei'ise. 'Phis province is a negative one, ami cannot 
be defined by eiidemii* fauna.’- Its extreme povert,.v. 

''•'Smitli, .M. .\,, tii„ |i. 20. 

*" P;oUci’ (.1 of fhi F rftii.'i the Fnniihf l/icrc 

tii/lnlti., l.un.Nui, |OM) iliJMnes lliis with Kaltmhi jiulrhm. 

“ 'I’lic IiM.s only :i .single 

^‘Thc HOC .sii;il\c F.lm hu^totloii irt sft i tiunnii, liow rver. Iiri.'i 
far ic«'ci only Iumh ltcii”!il. 
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Jis riir jis ‘iuiicni or spirit's hit lon- 

<'i*riu‘il, is striking ; hikI its nM*o»nitioii ns n sopnrntr 
provinci* is not oii nrcouiil of niiy rniinnl rharni ti'i* 
isiics, hut hccnusr it is otliiM-wisi* iiiipossihlr to uivo 
houiiilnrirs to llir .•Hljnri'iit provin(*rs. The southmi 
houmlnry, nitliouv.li not slini'ply ilrtiiiiMl, is justified 
l>y tlu‘ nhsrncr southwnrds of tin* ronimoii northrni 
liousi'-»r('ko Hcnu(iacl}^lus flavivii idis, of tlir rror») 
(lilinii ‘iriHis Cavialis, hikI of nil the 1‘itsIi wntrr 
tiirtlrs, rxerpt I hr sprrirs Ceoni^da hijuga, Geoaii\fda 
sihatica nnd Tesludo tiavcmcorica. Similnrly, the iiii 
portniirr of this liiii' lirs also in (Icliiiiit iim. from 
till* iiortlirrii fauna, tlir rhai'artrristir prniusular 
forms so ahumiatil in South India urnrrally and in 
tin* Travanrori* rr«»ion in partinilar. It is inliMvsl 
iny’ to notr that Norllnu-n India is very poor in 
amphihian fauna, havinji' only livr ^ciirra ( Naiiu, 
Rhacophoms, MkroJiylih Upeiadon, and Biifo), whilr 
thr South has so iVw fresh- watrr turtles. 

Althoujih wi* distinj'uisli tlir Northern l*lain 
of India, on the basis of terrestrial amphihians and 
reptiles, into thias* [irosiiiees an arid one in the 
north-west; a mountainous tract consisting- <d' Assam, 
North Picnyal, etc., in the east ; ami a non ileseript 
one, I'onsistinji of the (lan^-etie Plain and tin* ad.join- 
• n»- country, in the middle tin' river fauna helonj*- 
in} 4 - to these jiroufis is practically the same all alonu. 
'Phe Indian (j/irtr/u/ {Cavialis gangciicus) raises as 
mu<*h in the Indus System as in tin* (Jaini-es and 
its Irihularies, or in the P>rahmaimtra and the 
Mahanaili, The turtles also {KacJwga teclum. 
Kachuga smifhi, Fiai della tfiurgi, T rion\fx gangelicus, etc.) 
.U'ive hardly any ‘•round for distin^;uishin»' tin' 
Indus, (ianu-eti<‘ and Itrahmapiitra systems from each 
oth(‘r. 

Smith divides the ar»'a included in this /oo 
yeojfraphii-al province into three areas: the (ianyetn 
Plain, t’entral Imlia, ami the Clmta Xaupur Area. 
A careful scrutiny, howi'vei*, <d' am|)hihian and 
reptilian disirihut ions shows the insufticiency of the 
data in support of such a division. The only 
spicies worth mention are Celflfo gecl(o I Penj^al, 
P>ihar, hut also in the Amlamans), Hcmidaclylus 
gracilis i S. K. Perar and Kaipiir in the P. P.. as well 
as P>omhay Presiih'iicy ), /Igama minoi (C. P, and 
(’eiitral India to ihe tJaiifres Valley in the T. P. 


s;«t 


and westwards as far as Sind), Mahuya innotata 
(S. K. Perar; Koha. Pilasiiur, (\ P. ), Cabrita Jerdoni 
iXortliern and (’entral India: Aj>:ra (T. P.), (’handa, 
Pilaspur and Phandara (i\ P. ), Pdaipur and 
.lashpur, west of Phota Naj»:pur, Palkomla Hills, 
tiodavari district, S. K. Perar), ami perhaps a few 
oth<*rs. 

(15) South India' ' bcloiv latitude^ excluding the 
Ti'avitncore Province, as descriheil helow. The <*ountry , 
rouji-hly south of latitude is faunistically 

distinet from that to its north. Included In the 
charaeteristie fauna of this jirovince are Riopa 
lineala, Barlfudia insularis, Sepsophis punctalus, Ophisups 
heddomci, Cpnawdaclvlus nebulosus, C. delflfanensi.\, 

C. albofasciatus, C. Je\}porcnsis, Calodactplu,^ aureus, 
Hernidaciplus suhtriedrus and II. leticulatus. Only a 
few widespread species of fresli-waler tuitles 
(Ccoem^da liijuga, Kachuga ieclum, Tesludo vlegans 
and Lissetn))s punctata) are found. 

(7) The Iravancorc Province, consist in**' ‘d‘ the 
hilly country south of latitude 12'’' or latitude 
on the west, and south of the Poleroon Kiver in the 
e;ist. 'rile ilist inct ness of this tli vision is well 
recojiiii.sed, the fauna heine- extremely rii'h in 
endemic forms.' The numhiM* of idiaracterist i«' genera 
and species is loo larye to he within the scope of ttie 
present article. 'Pile province, altlioii'ih dilTei' 
intialed adeipiati'ly hy many forms ahseid in Peylon, 
has much in common with the (’eyloncse Area 

(S) Ccplon. Peyh'U forms a distinct /,ooy('‘> 
‘•rapliical ])rovince, w’ith clear aflinities to the 
Tranvaneore Subregion. Por a detaihsl study of its 
herpetolooical fauna, one may refer to Sarasin'> 
excellent paper on the history of the fauna oi 
( ’eylon.^' 

(*)) The Andaman Islands. Pesides having* a few 
endemic forms which «lifferentiate the fauna «d‘ tin.- 
!•(••* ion as se|)arale from others, the Andamans are 
faunistically allieil to the Purmese Suhrejiion on 
t»ne liand, and to the Nicohars on tin* other. Thci-e 
are hardly any endemic iicnera, owinj* evidently to 
the fanua heiiiy impor*ted fi'om the contiftent in 


‘■‘'riu* Western (iliat.s and tli** ailjoinin^' **oiinlry l»et\vr*'ii 
15" uml 20" latitinies inny he faunistiesilly «lislintfuislieil. i" 
seme e.\lent, rreni the ?est t»t‘ South Imliji. 

”Ssirasin, Frit/. “ ('her die ('Mwliielite der Tieiweli \mii 
<'«*.\len.” Zool, .ftihrh., Supi)!., 12, 1>1». 1160, 1910. 
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.roinp;n*ativt‘ly roc'cTit tiinos. Tin* fncUMuic s)m'c'h*s 
arc Cynmodaclyjius rub’ulun, I'helsurna andumanense, 
Cidoies andarnancnsis, Mabuya lytlai Ldolopisma macio- 
lympatmmy Typhiops andamamnsis, Boigia andamanctvis, 
Tlioiv an* im aiHi)hil)ians K'xoopt 2 sp(*< ic‘s oT 
Runa) and tin livsli -vvator liirtlos. 

(10) 7 he Nicobar Islands. A L» r<‘at niajorily oi* 
1 lu* s])(‘(‘i(*s found in tliosc islands (Coniocephalus 
siihcrisiaUis, Mabuya andamanensisy Lepidoduclylus lufiubrisy 
Cidoies mysiaceits, Lygosoma maciilaliim, Olifiodon ivood- 
inasani, 7'iirncrcsunis cantoris^ <•(<'.) an* tlioso lliat of-enf 
als(t in lii(^ Andamans, and it is V(‘ry prohahh* that 
I Ik* I’anna of tin* Nicohars lias boon d(*riv<*<l i*alln*r 
iruuntly rrom tin* Andamans. 'I'In* (‘ml(‘mi<* sp4*<*ii*.> 
all* low in nnmlnr {Midmya rugifera, Calotes jnhalus. 
I .eiolopisma macrolis and soiin* otiiors). As far as tin* 
aiiipiiibians and i'(‘ptib‘s arc coin'criicd, I tail to 
liiid any support for lOanl'ord’s vi(*w llial tin* fauna 
of tin* Nicobar Islands approximalc to Sumatran 
lyp(*s. 

Ucstmblanco ol the South Indicui Fauna to that ol 
the Trans-dangetic and the Burmese Provinces 

As already pointed out by scvi'ral previou.^. 
authors on tin* ^xioucoci'aiiliy id* itniia, a (MUisidcrablc 
number <d' verlebratt*s found within the Indian 
Ibiipire atViU'd (*.\amples of discontinuous dishibulion 
‘il* a peculiar kind, t )n om* haml, they occur in 
t'eylon and South Itniia; on tin* i»tln*r, they are 
I'Mimi in Hurma and the Imlo-Malayan Area. 
I’etweeii these two distributions, tlu'ri* is a diseonti 
miity in raiiye, as the intervenini>- tracts viz., those 
•d* Northern India ilo not possess them. Many 
drikinj^- eases id* this phenomenon have been men 
lioni'd in birds and mammals, but the sann* tiling 
N true also in the ease of amphibians and reptiles. 
I’hns the ophiilian ^•enus Cylindrophis is found in 
‘ i ylon, Uurma and Cochin Ellina, Malay Peninsula 
md Arehipelayo. ami Celebes; it is absent in .North 
'"dia and the Himalayas. Tin* family Xeiwpellidacy 
diii'li eomf)ri.ses a sinjile }^etius and species 
Xcnopeltis unicolor), occurs in I’urma, Indo tMiina, 
bday Ceninsiila and Archi]>ela‘»<), as well as in 
'■n'hino])ol,y in South India. 'Die limbless ami)hi 
•in Ichlhyophis inhabits the immntains of Ceylon 


and Malabar, Eastern Himalayas, Khasi Hills. 
Ibirnia. Siam, Malay Peninsula, Sumatra. P»orm'o 
and Java. Many other similar eases iiiiuht be 
mentioned, illu.siratin^ this sort of dis(*oiit inuily in 
distribution. Malcolm Sniilli .ays; 

“ 'Plif I'lo.'ie altiaily wliirh I iul<» riiiiu'^p Mini 

Malayan li/anls lia\»* with otlirrs that iiihaliit Soulln'iii liulia 
the 11(11 ihi‘ni part of the linlian Peninsula liein*; wiitinii 
Iheiii rai.''(*s an inti'iesl in;;' point in /oolouieal (li'^l t ilmtioe. 
‘riic I fsoiiitihincf which Ihism ttlntirtn lK‘ai> to It. suln-dt i ult u iti . 

imn'uldtinn |(» /.. thi.s.\innit 1 1 , an<l h’ittfxi Inm ninii 
to //. is so eh)‘<e tliat oin* feels ciMivinc(*(l tluii 

if one lia.^* not heen ileiivcil fr(»ni the t»ther lhe\ niu.''t •■nici ■ 
h:iv(‘ had a cnminon ancestor. The ociitis Ihorn h:i> a >iniilai 
• list I ilnition ; .suhiitm orciiis in Ceylon ainl in linlo 

China, hut is alisent from tin* wliole of the Indian Pi'iiinsul.i; 
:ind there aie siinilai |(arallel.'' in distiihution amon^ th* 
inaniniais, hiids, fishes, and insects. Why are they ah.seni 
fioin Nortiiein India' lla\e thcN died out in that aiea. oi was 
then* at one time a more soiitliein loiite acioss thi‘ liidiaii 
()c*‘an hy which they coiiM tiaiel.'*" • 

'rile first (d these two allernalixes sue, vested by 
Smith was utili/ed by l»binf(ird to aeeoiinl for 
this anomaly in distribution. He believed in a 
migration of Himalayan verltbrates soutliwtirds 
tluring the Claeial epot li. 'riieir abst'tiee in the 
•ireater parts of India i>rt»per, aeeordiiio to him, is 
largely due to tin* destruction td* forest by man and 
tlomeslic animals in tracts suitabb* for agriculture. 
W’c may tpiote the followinv pa.ssave from him ttt 
.set tdrfh his vii*w : 

*^* Itinin;; the coldest portion of the Clacial epoidi, a l;oce 
pail of the lii^ln*r mountains must have heen covered l»y snow 
and ie(*, and the tropical Indo. Malax fauna, whiidi had occii 
pied the ranee and whiidi max ha\e resemided that of the 
Inditin P(‘nin.-iuhi more than is the cu^e uf pieseiit, must ha\e 
heen driven to the liase of the mount.'diis oi- exterminated. 'Idle 
llolarcfie forms a|»paientlv surxived in laioer numhers. 'I'he 
Vssani \'aih‘y .and the hill ranges to the southward vxoiiid all'oid 
in damp, sheltered, (oresl-(d.'id xalleys and hill.slopes a wartiK'r 
refu'^e for tin* Indo .Malav fauna than the <tpen plains of 
\orlhern India and the muc;i drier hills »(f the country .south 
(»f the (ianeetie plain. Tin* Indo .Malay t \ pes of the Peninsul;i 
{generally must liaxc heen driven southward’., and sonn* of lln*in. 
such c.v l.on.s and which must originally have 

heen in touch with their Uuirnese i cpi esenta t i\ es. have nexer 
return(*(l. It was [uohahly diinnj^- this cold period that the 
ossifer'ou.s N(*rhudda h«*ds :trid tin* deposits in flo* Karnul 
eaves xveie aceuniulat(*d. d he tropic.'il, da/rijr loviii};. Dravidi.'in 

'■Sniith. .M. "Heptilia a id .\mphihia, \'ol. II -Sauria, 
Thf Fatnifi of Ili'ili.oih Ifulm, iiit hiilino td i/hoi (iml liiiiiio 
Loinion, jrp. 15 l(i, 1935. 
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I’liunu, if it inli!iliit<*il Noitln'rii must lisivi* Imni «lriv«'ii 

out (il lilt' rouiihv, I ]ilc» tlM‘ ti‘m|)(‘r:itiirc of Itiiiia niul 
hinin!i j^fimirilly mnlfr\\»*iil :i dimiiiiit ion, it is 

not »*!isy !<• iimlrrstMml liow |i|;iiils Mini :inim;ils (if l^•ln|M‘t•at^• 
ilimalnvMii in irmliin^ llir liills t»f Soiitliion 

Imlia ami <'»‘\l<in, ;i^ wtll a" llin^i- (»l' itiitma ami tin* Malay 
]‘('aiiisiila. 

Kelalion (>l llie Indian 1 ItTpflolo^ical 1‘aiina U) 
lhal of Ollier Countries 

W'liilsl :t (lolailcd (list iissioti uf lliu aniiiitic's of 
llir liiiiiaii iii'i'prtolooioal rauiia to that ot‘ otli(‘i‘ 
coiiiitpirs is n-sorvud loi- a separate artieU*, s«niie 
of tlir iiiofr salient farts niav lit* meiirnmed here*. 

'riu* Indian Knipiri', as related to other eonniries 
fannist ieally. (‘an la* reuardi'd as a (‘onihinalion of 
Ihri'e separate units, or faunal cenliws, almost eom- 
pletely independent of ea(di (»ther, heiiiti separated 
hy the IJaimetie rrovinee. 'I’liese faiinal eentres 
are i<i) North West India, ( /) ) South India, and to 
lh(‘ 'I'raiis-I Jainjet ie Crovinee. A study of the faunae, 
heloiijiin.u' to these thre(‘ eentres, leaves no donhl 
ah(»nt their s(*parate derixations and allinities, and 
the otherwise /ooii(‘ooraphieally iinimportanl pro 
viiiee (d* the (Jaimctii* Plain and the area south of it, 
eff(‘etnally si'parates the <nie fiann tin* ntlHU*. 

• 

'riie raison (Velre (d‘ the threa* faunal eentres (d 
India a<dnally lies in the ••••nhu'ieal history of the 
eoiintry i h'iu. oi. 'Pile stahle and s(»lid Southern 
hloek, the Deeeaii Peninsula, ('oiisistino (d’ aneieni 
erystalline ro(d\s, t'nddapahs ami \’indtiyans, and 
showing no apt)r('eial)le marine deposits (d' a later 
ao<i than Camln-ian, is naturally e\peete(| to he rieli 
in her])et((looieal fauna of a more or less aneient 
derivation. The Indo t Januctie Plain, hein**' of sul) 
Heeent origin, has no amphihiaiis or reptiles pro]>erl,y 
its own, and shows siyiis of havine been i^radually 
eneroaehed upon from the two sides, east and w<*st, 
hy the faunae of ad.iaeent regions. 'Tfie North 
Western India, natnrallx, has heeii overrun hy 

"" lllrmfoiil. \V. 'r.. |). 41). 


waves of inimijirants from Asiiitie eoiintrios to the 
west of India, and similarly tin* fauna of the North- 
Kaslern India has been derived from tliat of the 
Kar Kast. As far as India is eonemaied, many faets 
seem to show that tin* major part of the Amphibian 



I n;. 

Main ( '.enloi^it'al Divisions of Imlia, Imst-d on W.ulm, 
Krishnan ami Mnk(*ijee’s Soil Map (l‘*l''). fin* I'laik 
eoloni shows tl»e D<*ecan tr.tp.s, 

fauna is di'rived from sonn* .soutliern laiidmass, pin 
hahl.y Afriea, while the (Mndoniaiis liave eoim* from 
the Asiatic eountries to tin* east »d‘ India, l/i/.ards 
and snakes appear to hav(‘ invaded, appareidly, fiami 
all three sides. 

More particularly, (Un* mi^ht mention that .Ndn-th 
West India has many yenera and species in eomiiKH. 
with Af«i!:anistan, Persia, Tran.se(‘spia, and exeii 
North Kast Africa. The Hastern UMnintaimuis part.s 
are fa iinist ieally allied to Siam, Indo-China, Aniiam, 
etc. The .Malabar region and (Vylon shows some 
aflinities to Afriea; and the Malay Peninsula is 
definitel.v related in its lu'rpetolojiieal fauna !«* 
Sumatra, Borneo and -Java.* 

* The nnthor is iudebfed to his friend and eolleJifii:'’. 
.Mr N. \. (Jhnsc', Pmft's.sor of (ieoy;iMphy, for imieli xalnal'h' 
iiifornuition and many helpful discussions, as \v(*ll as i" 
Dr liaiiii Prashad f(U- the loan of hooks from liie hi'ii:i'i 
Mu.^eum Jahniry. 
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The Passage of Ionizing Particles Through 
Photographic Emulsions 

H. J. Taylor 

l■l■llll'>.lll III rii\ -ii'-. w I'-xiii itiiMiii.iv 


lliM pilot D^r.'i pliK* pliitc li<is luiiw- ;iri ihdispiMis 

•tool in scientific l•csc;^•c||. indt'cd most of tli.* 
rciii;ii‘k;il)lf ;idv;inccs of the p;ist li;ilf century would 
li;iv<* l)c<‘u .‘dniost inipossihlc without it. Its net ion 
ilcpcnds upon the rcni;irk;ild(‘ projuM-tics of :i siii.mII 
L^i’oup (d‘ (‘onijiounds. of whi( h slivci* hromiflc is tin- 
most iniport;int, which .-irc sc!isitiv<‘ to the m-tion 
of liwhi. In the phitc jis cnistoiinirily used, the sil\cr 
hroiiiiilc is present in a Miiely divided form. ;ind is 
contained in :i thin LU'hitine hiyer wheh is spresid on 
the surf;ic(‘ of the ,i'l;iss plate. It is this layer of 
'.lelatine, iiiipreiinat('d with silver l»romi<le. whi<*h we 
call the ' emulsion and of course it may he spread 
mi other surfaces than ^lass, as in tlie ordinary 
pholomra])hi(' film where the <‘muision is spread on 
a tlexihle celluloid material. 

The thiidNfiess of the (Miiulsion vai'ies aeeordin.u 
lo the kind of plate, hut about ‘JO// is a usual value 
I I// I 'lOOOmm.). Ajiain. the nuniher of partich*s, 
"I ‘ j^rains, ’ of sliver hronrule varies ureal ly, hut nia\ 
easily exeeeil one hundred iiiillion on ea<'h s(piare 
eiii. ol plate surface. The action of lieht on the 
plate I unless {ii'eatly pr»)lonue<h produe<‘s no ohsci’V 
ahle eh(*niieal (diaiijia* in these lirains, hut it renders 
them unstahl<‘ and therefoi'e more siiseeptihle than 
miexposed ‘»rains to ehemiial action, it can hardly 
''c claimed that we have yet reached a complete 
miderstandine of tliis pi*ocess, tluumh it has been 
'lie subject of much rc'seai’ch. When the plate is 
'i«‘at(‘d wiih a ‘ develop**!’, ’ '\vhi<'h is a weak reduc 
"" a'i<‘nt, the grains atlfeeleil by lii»ht are reduced 
metallic .'‘■•ilv<*r. and tlu* others ai’** not chan«i<*d, 
'It I'emain as silver bromide. ‘ Hy])o ’ (a solution 
t sodium thiosuli)hate) (liss*)lv*'s away the silser 
''■'•1‘ii‘le, and in the final state the u’elatine layer 
■'"tains only the finely divided silv<‘r, the (pianlity 
' this at any |)oi!it eorresjMindinj^' lo the int<*iisity 


<d‘ tin* liuht which acted at that point. The photo 
urapher sp(*aks (d‘ such a plat** as a ‘ m*uati\<* . 

Liuht. Imwa-ver. is m»1 the only au*‘"e,y whi**h 
<*an briim- about an instability of tin* urains. For 
(‘xam)>l*‘. a mechani(al strain in the emulsion has 
this **ff*M*t. If an or<linai'y plat** is iubb**d with tin* 
tiuu*‘r nail, a ‘ pr*-s''Mrc mark ’ is \isiblc on the 
]>lat*‘ aft**!' *U‘\ *‘lopm*'nt . loni/.iiiu particb-s also have 
tin* power /d‘ makinu ji rains developabh*. and tin* lii’st 
d<*taib**l study of this effect was made as **arly as 
l!t|t) by Kinoshita, who used the n part'^bs from 
radioaetiv** bodii's. 

Th<‘ natur** of the *‘ff**ct will be clear frtoii tin* 
diagram itiu'. li. Th** oblique line r*‘pres*!its tin* 



ol' pi.Hlu.linii ..r a II-.K-U ill .1 «‘imilMnii. 


track of an n particle which *-Mt«'i-s tin* *‘mulsion at 
a small aipub*. Tin* ranue of the m jiarticU* in the 
**mulsion is l**ss than 1 lOtll) ol its ranuc in air, but 
it may nev*-rt h**l**ss travel far emmuh to *‘ncount*‘r, 
and pass through, a numb**r ot jiiains- l’ja**h <d 
lh*‘s*‘ jii’ains is ma*lc *h*v*‘lopal)b‘. ami th** others 
an* ii*»t affected. When the plat** is d**\ *'lo])**d, there 
r**sults a row of dcv**loped silver ui’ains which mark 
«)Ut the ]>alh of the particb*. Nothiim- is visible t*» 
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tlu‘ iiiiknl vyv, siiuu* tlir i»r;iiiis .■iiv s«) smjill, l)Ul 
uihIci* ;i hi^li innjiiiifirol ion tin- row of .i»r;Mns (*;m 
l)!‘ stM*n iiiiil tlir flisiHiico 1 iH vri'sod hy llu* piirtirli* 
r.iK he iticasiiriMl. 

OiM* JiiiNN’IfHck to lliis iiioIIumI iiT ohstTviiiji* 

tlu' (r;n‘l\S <»r ioiiiziiiii p.iil ides li;is lircii llu*r<‘ 

;iri‘ ;il\v;iys :i iiiiiiiImt of ;^i-;iiiis whirli ;ii*r spoiitiiiu' 
niisly <Irv(‘ln|);il)l<', cvcM tlioiijili I lie pl.'ifc li;is Mol 
Ih'cii (•xposr<l ill :my wjiy. 'riius wIkhi llu* phih* is 
(‘\;iiiiiii(‘(i uii<l(‘i‘ tlu* iiii<‘i'os(Mip(* :i l;ii‘;:(‘ iiintil)(‘i* oi 
yraiiis hit situ sc;it1nT<l ;i1 rHii<ioiii in llu* (‘u‘M of 
vi«'\\, wliiili iiihUc it very <lin[i<'nll lo ohsorvt* llu* 
li'Hi'ks. in llu* <lt'p;irtnu‘nl .of Mrssrrs 

IH'oimI, iMJuif special exp<TiiiieuK a1 m,y reipu-sl, 

and wen* al)le to |)nMlnee a spei*ial type of <‘iniilsion 
in wliieli fluse haekiiroiiiid iirains are praetieall\ 
alist'iil. This einiilsion has keen of yreal serviet* in 
siihsecpu'iil work. Other workers, however. 
(ehiOly \'v\. lilau and her (*o \vorkers in Vit‘nna) 
have olilained siu'cessful results with ordinary 
eoiiimereial emulsions. When the sjxrial emulsion 
is usi'd. a maunifieat ion of about IKK) limes is re<juire<l 
for eonveni(‘nt observation of tlu* tra(*ks. 

Tracks are jirodueed not only by a particles, but 
by other ionizinj* parti('les which have a sulKieieiit 
ranye, such as swift protons, lOleetrons, luuvever, 
do not »ive observable tracks, for an eleOron does 
not prmluee sunieieni dislurlianee in its passaiue 
thniuiih a ^rain to remler it <levelopabb*. Then* 
are marke<l diffei-enees between the tracks of 
nr particles and pi'otons, chiefly due to the lower 
ioni/.ino power of the latter. In the .spe<*ial emul 
sion a proton only makes a pri»portion of the yraiii.^ 
which it »‘nc<jiinters <levelopable, so that alon»’ the 
track (d‘ the ppdtm oiu* sees fewer jirains in a driven 
length, 'riiis criterion often makes it po.'‘sible to 
dislinjiuish between tlu* tiau'ks of re particles and 
protons. 

'Phis method of reconlin;: the tracks of ioiiiy.in;.* 
particles has shown itself of value in s(*veral lines 
of rt*st*arch. One (»f the first appruations of 
importanct* was the study of the swiff protons 
which arc produced when neutrons pass tbrou^li 
matter containing hydrogen. A neutron has about 


the same mass as a jU'oton, or liydrojicn nucleus, so 
that in a head «)n collision practically al! the energy 
of the neutron is uiven to the proton, which is 
knocked forward at hiu:h s|)eed. N(‘utrons pa.ssinji , 
thr<Mi»h tlu* ‘•(‘latine of the photoj>:raphic |»lat{‘ may 
be expected to produce su(‘h swift protons, since 
the ‘‘t'laline is largely coiiijaised of hyjinmvn. The 
tracks of tlu*s(‘ protons have* been found, and 
several stu<ru*s of tlu‘m have been published. 
In the (*arly days of the invest i«»'at ion of 
neutrons, befoi'e otIuM* methods had been d(*V(*loped, 
these studies of proton ti’acks threw .soiiu* li<»ht on 
the enerjiies of the neutrons (*mittc*d by beryllium 
when it is boiidianb'd by n pai’ticles. Thus in m\ 
e\perinu‘nts tra<*ks of length ex<‘eediny dtM)/i were 
found, corresponding to a raimi* of the partieb's in 
ai)- of nearly Ilf) cm., for which iu*ufrons haviim an 
ciu*ry:y of tl.ll million elect |•^m volts would be 
rei|uired. I‘’rl. l>lau ba.s found tracks even longer 
timn this. Thus it was shown that neutrons of hiuh 
(*ner«y are present in the radial imi from bi*ryHium. 
but the nu'thod did not provi* suitable for determin 
in”- the distributit)!! of (*n(*r”y amonjist tlu* Iu*utroll.^ 

A later development of the methotl was tin 
nconlin^r of nuclear disint(*”rations prmliU'ed b;\ 
the passajic of neutrons throu^di mattt*r. In tw<. 
cases the metln»d iiave valuabb* information which 
was not availabb* at the tinu* by any otlu*r methods. 
nanu*ly the disint(*”ra1ion of boron and lithium. 
These reactions are imw well known, and an* written 
in the form 

'•-.l/i ’ 'Ji hdle ! Ml 

t h.n I MIe 

In the first reaction, a n(*ulron {slow n(*ulrons an 
more effective) enters into the nucb*us (d‘ tlu 
lithium atom td’ mass ti, inid the result in^ nucleii.s. 
beiii” unstabb*, breaks up at once into two ])articlc-s- 
a helium nucb*us vd' mass I and a hydroeeti inudeii 
of mass d. As there is some residual i‘ni*rjiy, thes' 
particb‘s tly off in opposite directions at hi«ih speed 
Similarly the second reaction •>ives two particles 
in this c -,<* the nuclei (d* lithium and helium, b 
order t(» record the tra»*ks of the j*esultiim' parti»*lcs 
the disiiitejiratioTi must take .place actually in Mi' 
•gelatine, and so the elem(*id to l)e <iisinte”rated mils' 
be incorporat(*d into the emulsion. This is (piil* 
simply done by previously soakinj* the plati' in 
suitable solution and allowing it to dry. Kor lithiun 
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Jithiinii sulpliati* was round suitahlo, in ahoni 2" 
solution, wliih* for boron a solution ol* borax was 
iisi'<l. Al'tor trcalincnl tiu* plates were exposed i'nr 
some days 1o neutrons, and then developisl in Hu* 
usual way. (Jenerally the resulliim lra<*l\s are in 
exaetly oi)posite direetions, and llu'refore appear as 
a single Iraek, and the ('ombined length forms a 
iiK'asure of th(‘ total energy id* the ]>artieles. A 
knowledjie of this enryy helps us to determine the 
preeise values of the nuclear masses, 'file lithium 
disintegration tracks are ipiiti^ loii”-, (spiivalent t<i 
about (>.t) em. in air, most of whieh is the track oi 
the ',11 ])artiele. in most cases a short leiiuth at 
iHK' end is ipiite clearly thi' ti’ack of th(‘ 'mHc nucleus, 
beiim’ much more densely studded with ‘»rains. 'riie 
combined track leiijith for the boron <lisinte»ration 
(111 the other hand, is only eipiivalent to l.l cm. in 
air, ami it is not usually possible to disliiiiiiiish the 
two portions id* the track separately. With lairoii 
the disintegration is relatividy freipieiit when slow 


* 


i-ic,. 

I'lSK'ks of llic jiarticlcs ciiiillc»l durinn' llic (tecay (»f 
. niiliotlioi’iuiii. 

lit rolls are used, and some thousands of tracks 
H.v be found on a sipiare em. of the plate; wliereas 
'll lithium under similar conditions only a few 
'<‘11 are found, ikdh these reactions have been 


observed more rei'ently by \arious workers in Wilson 
(Miamber photojii'a plis, and the results deduced 
from the emulsion trai'ks ha\e bci'ii ami>ly 
confirmed. 



f 


I'lC,. 

1'li(‘ liijilc •li,siiilc‘ 4 r:il ion (if rimii. 

Another possible moth* of (lisint eurat ion of 
boron is the reaction 

"M*. '..n ► ',lie 'die Ml 

in whii'h the unstable nucleus disintegrates into 
t’lree jiartieles. one of which aiiain is the hydrogen 
isotope oi mass .‘J, .\n examiile of this is sla wn in 

li.u. 2, w’here tlire** tracks are seen in the form (d‘ 
a \ ”. d'lie two short arms of the \ are the 
tracks of the tw'o lb* nuclei, ami the hum arm is 
thar of tin* Ml nucleus, tine short arm does not 
show very weil in the j>hoto«ii-aph. but is iiuite 
jl uinnistakable on the ori|iinal iilate. This interest- 
i||H iim reaction takes plaee very rarely, and has so 
Sp far not i>een (d)ser\'ed by any (»ther method. 

Kii». 2, shows an exaniph* of yet another a]>i>li- 
cation of the method. The plate in which this star 
of tracks was found had been soaked in a weak 
solution (d* thorium nitrate, d'he star is due to the 
disintegration (d* the thorium isidojie, radiol horium. 
It is well known that whmi an atom of this element 
breaks np, in the course (d’ ordinary radioactive 
disintejiration, it emits tive a-parlicles in succession, 
durin.ir the i nurse of a few' days. Dnriiii* this time 
the atom in ipiestioii is firmly tixed in the gelatine, 
and so all the tive tracks are recorded, radiatin** from 
a sinjile point. In this example four t lacks are very 
clearly seen, the fifth is inclined at a stee]) anjile 
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.Mild is tliuPcfoiM* (>r Toriis ill tli(‘ 

TIh' liiKMir in.Mjiiiifiu.Mlinii in tliusc pliuln^iMiphs (fijis. 
2 ;md 2)) is mIiouI ISUO linius. 

T]i(‘ m(‘1h()d ;ils() lends ilself to tho invest iiral ioli 
(d‘ vei’V wc.mInIv r;idio;i(‘l ivi' elements, (d* wliiidi 
s.innii'inm Ii.ms been studied, 'riie s.Mm.Mi'inni is in- 
e<n’|)()i*;ile<l into lln‘ eniiilsioii in tin* \v;i,y iilreiidy 
deserilied, and the jilate is allnwc'd to stand Tor 
s(*vei*al iinmtlis, dnrinji wliieh lime all the partiehs 
emitted ;ii'e i-ej^istered. Sam.MiMum is roiiinl to emit 
«-parli<]es ;it the ratt* of about SO ])er orani per 
seeond, :i very feeble .aelivity by ordinary standards. 
Kailiiim is five hundre«l million times jiiore jietive. 
It is heiM' that the present inethoil shows to advant 
aiie, for it ;ieeiiiiiiil,Mles the eflVej of ail that takes 
|)Iaee diiriim a lonn' period, and extremely small 
activities ean be deteided. The ranu'e <d‘ tin* 
(r ]iarii(‘h‘s from samarium is a little more than 
1 em. in air. but it has hem shown that sam.Mi'iiim 
also emits partieh's of longer raniic*, some three oi* 
four em. (»f ail', whi<'h are ap|)arenlly protons. .\o 
other element is known to do this, and the proton 
emission t»f samarium is so f('(*I)le that it is almost 
beyond the limits of <leleetion by any other method. 

I’'inally. tin* metho<l of tin* pliotoj'raphie emul- 
sion is beinii' us(*d by sevei'al worl\(*rs at the pres<*nt 
time in tin* study of (Mismie radi.'ition. Itere jijrain 
the property of aeeumulatinu triieks over a Ion**- 
period has imide it sp(*eially valuable. It ap|vars 
tlnil und(*r bombai'dment by particles of v(*r,y hijih 


etieriiy, it is possible fora lUK'leus to emit simultaue 
ously ijuile a number of heavy ionizinj^ ])ai*ti(‘les. 
which ajipear as ‘ stars * of tracks very similar to 
the radiothorium stars already described. Such 
stars have l)e»*n found by h'rl. r>lau in ]>lat(*s exposed 
at a hi“h altitude in the Alps, and a^aiii in our 
plates (*xposed iii Kashmir. Krom the numln*r and 
leimth of the tracks it is inissihle to make sonn* 
estimate of the ein*r^,y involved in these ])rocesses., 
Much still remains to be l(*;irnt about these (*l‘l'ects. 
which are only observed in plates (‘Xpos<*d .'it liiiiih 
altiliides. 

Ill very r(‘C(*nt .\ears ureat pro‘'r(*ss has been 
imide ill the techniciue id! nuclear research, ami 
apparatus ainl methods are now available wliich onl\ 
five or six years ;i^») were unknown. It is iiievit 
abb* that the method cd* direct registration (d‘ tracks 
ill photoj^raphic emulsions should fall into the back 
‘•round, except, jierhaps, for a fc*w very si)ecial 
purposes. The exampl(*s id' its application which 
have be(*ii yiveii indicate that it. has mark(*d limita 
lions, and the int(*r])n*lation of the ol)si*rvi*d eff(*cis 
is sonn*tinies a matt(*r of uri*;!! diffimilly 
N(*v(*rtheh*ss, in these various ways, it has be(‘n, ami 
to sonu* extent still is. distinctly helpful in om 
invc*st iuation of the physics id’ the nuch'us. Terhaps 
there will still lie i)r()blems in which this method will 
be cd' value. However that may lx*, duriii}* tin* past 
fc*w years it has fornu‘d a small ti(‘Id of res(*arch oi 
V(*ry ;»rcat interc*st, and students who wish to form 
some personal acipiaintance with rt-])artieh*s, i)rotoii.>. 
and the other dranidtis iK-rsotun of moch'rn physi..s. 
miylit do worse than stmly the tracks cd* ioni/.im: 
partic'les in phcdo^raphic c*mulsions. 
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Algebra of the Hindus 


IlisTouv OF HiNor Math KM ATI (h (A Soiim- litioU ) : 

l*«rl n ( Alf»'(*l)ra ),— / h/ HihhulihluisaH Dallu. 

J).Sc., and .Irad/irsh Saratfan Sint/h I). Sr., 

Piihlislud hji Mniila! Hanar.d Das, Labnrt ; lUdS. 

Drtni/. pf). dl’f. Drier l\.\. 7/S. 

• 

I'UR pi'cscni vv<ii‘k undri' l•(‘vi(‘^v I'ui'nis pjirl II < 1 !“ ilir 
.‘Milliors’ Hishtrif af lliudu .\lalhf an lies, nml it is 
devoted to* llie histoi’V of Alycl)i’;i in liidin. A 
|M‘i‘Us;d of its sevei'id elmplm’s will (-oiiviruM* :i.r 
r(‘.'id(‘i' (d‘ tlie lliiidii ii<‘liiev(‘iiieri1s in A1^(‘1h‘;i from 
the olden times to tin* medievnl, from the period of 
Salft pallia /irdliniarja iv. 2000 \ ) up to that of 

llliasUara (IloO A.I).), \arayana ( l^loO A.h.) <Janua 
dtiara (1420^ an<l Krsna 1 loSO A.I ).), thus emOrai-in** 
a space of time over tln‘ee milieiiiums. A vevi<‘W id' 
I1h‘ lii*sl part of this work by the same authors ap 
pean-d in oiii* eohimns in its May lOdT issue. In this 
second part the authors have ilevoted to as many as 
1 \Vv‘!ity-ei:4ht (diapters, I'ompi'chendinti, iahr alia, 
Kvolution aud Involution, Linear Kcpiations with one 
and two unknowns, and finally, with several un 
kiiowns. tile (^uailratie Kipr.'.t ions, SimultaoeoiiN 
ptua«li*atie I'kpiations. Kpuations <if Higher hejiri'es. 
and various types of I ndeteiuiinale hkpiations, etc. 

In the licnei’al features of Hindu Ali-ebra, the 
•intlnM's have pointiMl out that the Hindu naim* for 
I Ills biaiudi of mat hematics is Illja-<ianila, whiidi 
litei’ally means, ‘‘ tlu‘ s<*ienee of calculation Avith 
• hmieiits,” and the (‘jiitliet ilates as far back as the 
dine of l*rt hiidakasvanii (Still A.D.K while his pi'e 
drcessoi* I’rahma^upla ( (i2S A.D.l <'allcd it h'ultala 
'laailaf w]ii:'h means “ pulveriser ” or, that part of 
■'Ur Alj^ebra Avhich deals with indeterminate 
'•'luations of tin* first di'^r'^e. The origin of the 
Hindu al«iebi*a can be trae(*d back to the times of the 
'^lilra (SOI) ,51)0 |?.(M ami the firdhmana | c. 2(M)(I 
kl'A, but tin* subject Avas treated in tlujse ancient 
"lies in a fi^eomefrii'al manner, in the const ruc- 
"11 of altars. There was no recognized terminolojiv 
■i‘ the word ‘‘ eoetMeieiit ” in algebra; Prthudaka 
'*‘'iii, the coninientalor (d‘ P>rahnia»iipta, uses for il 


tin* lecm " aiiL'a ’ to denote the eneflieieiit of the 
sipiare of an unknown puanlity, while elsewln-n*, 
Hrahmamipta used tin* term. “ samlhijd " and on 
s(*vei-al otli(*r oi'casions. “ panaka ” in the same sense. 
.Vcenrdiim to Dr Datta (“ 4'he Jaina School nf 
Mathematics.” liulldia of tin* ralciMta Ma i h(*mat i(*al 
Soci(*t.y, .//, llo 1 IT), l‘)2f) ), t In* “ unknow n (pia nt ity ” 
wan called “ nai'al-ldi'al,"' meaniim “ ai‘biirai*y 
• pianlity whib* in the Ikikhshali tr-('atise. it was 
<*alled “ ffadrrriiii." < 0 * ” kdiaika Aiyabhata I 
I I'MI .\.|).i c.dls the unknown ipiantity * * _f/a/»7i’« ” 
isiioti. and from tin* In'^inniinj of the 7lh c<*ntu]‘y 
A. D. ihe Hindu aliii braists have been usin.e’ the t(*rm 
" araaUa " for an unkmiwn (pianlil\. .Next <'oiin*s 
Ihe “power” of .-i himwii iO’ nnkimwn (piantity. 
'Pin* oriiiin of oldest Hindu t»*rms for this can be 
tra^M'd as far back as the 4tli century !>.('. aud pi'o- 
bablN earlier*. In the t ' I laradh iidifa aa-sill ra (r. .‘{(Ml 
l>.(\i the sei'ond power is called ” iiirpa ” is«piar*e), 
the thir'd powi*r is called tihtnia " (culn*i, tin* 
foui'th power*, ” rania-rarfpi ”. the sixth powt*i‘, 
** (jliaaa iutrpa ”, the twell’th power*. “ pha na-i'arfpi- 
rarpa ”. etc. usinu* a principle of mult ipTn'at ioit for* 
liiiiln*!* pow(‘i*s. |{ut no pi*inciple for* indieatinii* tin* 
odd powers, in ueiieral. can be bmnd in this oldest 
work. r»r*ahmai;upla etuned the ter*m “pa/a” for 
anfi power, and he added this as a snftix to the naim* 
of (he number irnlieat iinj any power, t .p., the fifth 
p<»wei* he ralleil ” paiaa-pala ", tin* sixth power* 
“ .sad pa I a ” and so on. in Ihe Anapnpadvara suira 
( Itrahma-spliala sithlhdulaf W’lll 41, 42). a wor’k 
writterr beforo tin* ('ommeiiceiiieiil of the Christian 
ei*a, terms for* liiL’hei* power*s, intoural and fi*a<*| ional, 
succi.ssive spuat*es ami spuar*!* roots etc. * 11*0 nnnlion 
<*d. 'Pin* terms for “ r ipiat ion ” ai*e “.saam /.araaa” and 
“ stual karana ” ami simply “ sania " as »M*i‘^inate<l 
by r.r*ahma“iipla Di2S A.I). >. Later w riters, such as 
Pj’lhudakasvami (Slid .\.D.i, Sr'ipati (1029 A.D.L 
\arayana fl.‘{.'')0 A.I).), emph»yed sonn* fithei* ter*ms 
for ”e(juation”. Tin* sides of an epnalion wei’c 
I'alled ” jtak.sa ”, as can be seen in the works of 
Sl'idhara Ic. 7.~)0 A.I). 1 , Padmaiiabha and others. 
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Tli(* llimlii iiHiih* I’nr IIm* “ lorni ” in :iii 

ninal'oii is “ (//.s//// ” ivisihlu) ami somm*- 
timrs, “ ruffu ” i appfaiancc i, si.unif^vin^- tin* known 
portion of an iMpiation wliiU* llio oMici* parts aro iii- 
visihlc or unknown. 1Miis lias hern tracoil in llu* 
r>aklisliali Manuscript . 

Accordinii to tin- ant hors I hen* arc no special 
syinliols for the riiinlaniental operations, such as 
aihlition, snhiraction. ninitiplicat ion ainl division, in 
the I Jfiklishrili work, rsnall.y the procedure of 
tacfiy^raphi(' aldireviat ion is folkiwed. Thus //a 
stands for //a /a (Sanskrit word: it means “ added 
h'.sft (ahhrexiated from diminislied ), for siih 

traction, </a for multiplication ( fi’om (fuim or f/a;n7a), 
and hhd foi‘ hhiifiit tu* division. In later Hindu 
mathematies, a dot, m‘(*asionalIy a small eiirle, uas 
plac<‘d ahovi' a certain ipianlity to signify snhirac- 
tion: thus, 7 oi' 7 means 7. In tin* JUjufinuild oi 
Pdiaskara II (IloO A.I).), p. ‘J, it is mentioned: 
“ Thosi' (known and unknown nundiers) which are 
negative shoidd he written with a dot ( Vindu) over 
them.” .\ similar r<‘mark occui’s in the al.yt'hra oJ‘ 
N a raya na ( 1 - loO A . 1 ). ) . 

The modern form of ecjuations ami of their 
solutions is met with under two distinct divisions: 
lirst, we may he yiven an eipialion (simple or 
simultaneous) in r, //, etc. to solve, as a purely 
alyehraic pi-ocess ; and secondly, a prohlem which 
re<|uires to he lai<l <lown in an (spiational form 
in .r. If, Z', ct<'., in acc<u-dam(' with the c<indili<»ns of 
the prohlem. .\ most familiar example of this 
latter ('lass is the “ di»it lU'ohlem ” or “ the aiics 
of fatlier and son tu-ohlem Hut in Hindu alji(*])ra, 
an ('(juatioii was to Ik* written down first, pi’ior to 
its solution. Thus, the formin'*' of an erjuation is 
('ailed sdnti hriifd " [lit. mahiii*:' e(iiial‘i. Further 
op(‘r;ition, after an e(piation has hcen writt('n down, 
jioi's hy the name “ nudsn ” of the eipiation. The 
authors have laid down the plan of writinu' tlie two 
si(h*s of an e(iuation, following*' (/) the liiikhshali 
tr(‘atis(‘. (}}] Hit hudakasvami, (???) Hhaskara, and 
others, of which tin* latter’s ]»lan is the h(*st, foi' 
Hrofi‘s.sor Smith in his History, 1 1, ])p. 427), 42li, has 
observed: “ '.his plan permits of easy transjjosi- 

tion ”. 


Ucf»:ar(lin{»‘ classification of equations the 
authors say thiil t]ies(‘ wei‘(* made hy the earliest 
Hindus accoidinj* to the de^iTes of the eijuation, 
vh., simple i fjdntl-ldrdf), (tuadratic {ntrtftf), cuhy- 
(?//?(/)?(/), and l)i (piadratic { nn ffd-rarffo ) , lieferenci 
('an he hiid in the Sl/tdndn{/d suha (/oc. cif) wliose 
date is dirti lUK) H.(7 Hjiler (‘(piations were classified 
hy Hrahmairui)ta into live, ))y Hrlhudakasvaini into 
four, hy Hliaskara 11 into four, subdividin'*' cipiations^ 
for (‘liminat ion into two chisses, hy Krsna {ir)S(? 
A.D.) into two main chisses. Hrevious to the date 
(»f Sufi'it (SOt) H..F.), as it was jiln'iidy said, tin 
solution of a linear (‘(piation in om* unknown was 
purely ‘‘comet ricjil. 'rhen solution hy the nu'thod 
of the Kule (d' False Hosition, whi('h was known 
to till* Arairs and the Furopt'ans in the Middle Ai^es. 
had developed when tlu'ic was no symlxil for th* 
uidviiown. H>ut this method ■gradually disappeared 
as can Ik* seen from the lati*r Hindu treatises on 
algebra heyinnin^* with that of Aryahhala I (401' 
A.I).). I>ul :i 1imit(*d a|)pli('at ion of this Itule i. 
found in arithmeticjil treatises, such as those oi 
SrTdhara (77)0 A.I).), Mahavini (S7)() A.D.) and 
Hdiaskara 11 (I lot) A.!).). Kulcs for solvinji' linea! 
(•(piations of tlie type 

(?./' i (• ■- />./■ t (I 

involving- one unknown, were ‘»'iven hy Aryahliaia. 
H>ralnn{i”U])ta, liliaskiini II. Rules for solviiii*' lincai' 
(•((nations willi two luiknowns, ?■?>., 

.r I If — II 
.r if h I 

W(‘re ”iven hy I trahmayupta, Sripati, \arayan. . 
tJan^adhara (1421) A.D.), Htiaskar?! and Maln'nii 
In llie (innihf-sdni-siimffniha of Malulvira there ai 
many interestin'*’ (irohlems, and more difticult pi 
hlems occur in the lUjii-darntd of Ithaskara. \ 
simpler (piestion we may (piote, hy way of illusti'. 
tion; “ On(‘ says, ‘ (Jive me a hundred, friend, 1 sli. " 
then liecome twice as rich as you The oilier rejili' 

‘ If you ‘rive me ten, I shall he six times as rich 
you.* 4’ell me what is the amount of their capitals 
This means solviii”- tlie e(|Ujiti()ns 

.rflhO- 2(//-IOO) I 
?7-l 10 --()(.(— 10) f 

And JOiiiskara has indicated two mi'thods of sol\ i 
these e(piatiou.s, one hy a sort of transformal ion. a ’ 
the other hy eliminatioJi. 


SM 
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ALGEBRA OF THE HINDUS 

Tin* fcirliost Hindu Iroalmciil of systems nf linear 
eiiiialinns involving- several unknowns is Tound in 
the liclklishali treatise. Maliavira, Narayaiia, Arya 
liliala, Uralimaj^upta, iJhaskara II, in their treatisi-s 
on algebra have diseiissc'd imUlnxls of solving; sii<*li 
types of equations, and Sarada Kanta tlany^nli has 
shown that lliese nndhmls, on no aeeount, ar<‘ 
niodifi(‘at ions of the type eonsiclered hy the Hreek 
Thyniari<las and do no fall within the latter’s rnh- 
hll>anth( ma (nV/r , tJanj^uli, “ Notes on Aryahhata 
Jntir. Ji. &. (>. iusair. S(n ., SS, IlKhi; ami Heath. 
(h'nk Mafh., U p. 94^1. 

Tim altar const rm*t i«)n of the X'edit* Hindus in 
volved the solution of tin* ('oiupletc* (punlratii* 
<M|uation 

tij‘~\b.r r 

as vv(‘ll as of the pina* ipunlratie a.i’ r. ’I'lu' 
jii'oniet rieal solution is found in the eai’Iy eanonieal 
works ('f tin* dainas loOO-SOtJ H.C.'i and als»» in the 
TnftrdrUiddhifnnnii-suInt id* riuasvati (e. loO 
and these solutions wei*e eertainly known to the 
author of the Ihlkhshali treatise (e. 200 1 
\’arious problems iin'lmlim^' (Uie on ai-itlinnlieal 
pi'ojii’ession redu<*ed to solving a (piadratie I'qiiation 
and tin* iletails are nientioin*d in the Hakhslulli work. 
\ryabliala T (499 A. I),) has taekleil int<*rest-probleius 
in arithiuetie, amongst othei's, and these led to 
s»»1ution (»f qiiadratie equations. The latter laid 
down two distinet inethmls of solution. In one ease 
In* undtiplicil both si<les of tin* <*anonieal rquatiiui 
l»y 4(/ and other simply by a, in or(h*i- to make 
the indvnown si<le of tin* eiiuation a perfect square. 
I>(*sides, Hralnnaj'Upta <»ives two speeifii* rules; ami 
these found applications in ast i-onomieal problems, 
and his results aiv ipioteil in the Sdrijasiddlidrila 
(e. :>00 H.tM as also in the woik of Sripati i KKV.h. 
'riie work of Sridhara (e. ToO H.(M is lost, but tin* 
relevant portion on the nn*tln)d of solvin.u’ tin* 
quadratic eipiation is ])ri»s(*rved in (piotations by 
lOiaskara 11, Jhanaraja (ir>():> A.l).) in his IHjaannihi, 
ami Suryadasa (1041 A.I).') in his commentary on 
Hhaskara’s nlf»ebra. Mahiivira, .Aryabhala If. Hhas 
kara IF (IloO A.I).) and Haiiesa (1540 A.D.) lai.l 
<lowu distinct rules for solution. That a quadrat i<* 
'•quation has in general two roots w(*re known to 
the Hindus. Hhaskara If has (piote<I an ancient 
writer (Jf the name of Padiiianabha. whose 


alf^ebra is not available m>w, lestifvinu to this; it 
was known also ti» .Mahaxira. IbahmaiiUpta. and 
Hit hmiakasx ami. 

“ The Hindus did not aehit*\o mm*h *. say tin* 
authors. “ in the solution of tin* <*ubir and the 
bi(|na<lratic eijuations ”. Hhaskara li illoO .\.|).) 
attempted tin* ai>pli«*at ion of the method of 
nnnlhiftn}idlnnann ( t*liminat itui or ri*mo\al of the 
midille term) to eert;iin txp»s lU* equations so as to 
reduce them by suitable t ransfoi*mat ions and by 
intro<luetion of an.\iliar\' (luanlities to simple ami 
quadratic e(|uations. Hem*e In* thus ant iidpati'd 
oiu* of t he modern met hmls of sol vin^ the biquadrat ie. 
Mahavira eonsideri'd certain simpler equations of 
hiyhei* det»rees in conncj'lion with ueomet i*ieal pro- 
gressions, i‘ijuations of the types: 

( i I c.r” (j 

.r"- 1 

( u j 

.Vrxabhata I. - born 47ll A.D.) uas the earrn*st 
Hindu alii(*braist to tac*kle ind(*terniinate ecpiation 
o\' the type 

hif II. r t 

when*, in L;em‘ral. a and h ;iie priiin* to each other 
and II, h, r ari* int ej.;'»*rs. His method was a«lopte<l by 
Hhaskara 1 i'5r)22 A.D.) and Hrahmajiupta, and some 
later writ»*rs. l‘’rom the very beiiinniim- the subject 
pla.M‘d a vejy important part, ami it is noteworthy 
that a work i*.\clusi vely «le\otrd to Its treatnn*nt is 
l\itltaldi'ii-siriniiinn by one Dexara.ia, a eommeiilalor 
of Aryabhata 1. Hroblcms whose solutions b‘d tin* 
ancient Himlus to tin* inxest ij.ialion of the simple 
Indeterminate cipiation of the lirst di*,L»re(‘ xvere ilis 
tini*uishe<l broadly into throe xari»*ties: 

I I ) S K.r ' //, hi/ ' /i'-; 

( 2 , 

P 

( d ) hif i II. I' 

N'arious rules and the rutimuifi ol such i*ul<*s \vei*i* 
uiven by the i*ld(*r Aryabhata and tin* i*hb*r Hhaskara 
but by .Narayana, -inanai'a.ia, Kamablkara, Hr*ahma- 
liupta, AFahuvira and Sripati. 

A very intt*i’estin.u- pi*oi)lem of the senior 
Hhaskara runs as follows: 

** 'fell me nl cmee, O mritliemal iei:m. limt nuiiilier whieli 
leaves unity as reiiialmler when ilixi*l«*il l)y niiy of the imnibeis 
from 2 l‘> 6 but is exa«*11y divisihle l»y 7.” 
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l>lirisk;ir}i IninMl tlir 1o lu' 7*21 appli- 

cjilion ot* liis iiictluMl, wliriM* as Sfiryadi'va ^'ajva 
ol)taiiU‘<l thr niiiiihrr :i()) In a iliffriTril nulliod. 
'riiis vt*ry pi-ohinii was a I'ln wa r«ls tn*aliMl hy Ihii al- 
Haitaiii (c. 10(H) |{.('. > and LiMinardd l''il)()na<*<'i cd‘ 
IMsa (<*. 1*20*2 14. (\) ( r/f/r l)icks«)!i. History of Ihr 
Tluorn of \uhilnrf<, \’nl. II). Mahavira and Sripali 
rxl<*nd(‘«l (lie <‘as«‘ In tin* jLirnrraliscd (N>njun<‘t 
l*illvi'ris(‘i‘ nf t Ik* type ; 

hi{l\ o i.r * < |. 

t < -j. 

/i ;//. (I .r I f 

I>ii( ill t‘otii‘ palm Iraf iiiatinsrripl (M)pics nt* tlu‘ 
Lilnrtifi of Hliaskara II. Sarada Kaiila Uan^iili dis 
nncrrd aiinllnT rnlo drscrihiiijn’ an ah(‘rnativc‘ 
iiic'tlind t‘nr tin* sjilulinii <d' tin* “(‘n(‘i‘ali/a“<l ronjiinct 
piilvcrizm*. 

'Pn jnninr lilifiskara ami In liralima^upta is to 
Ik* allriOiilrtl a <l<‘1aiU*<l in\ i*sl ijLsat ion of tin* ind(*l(*r 
minatc (jinnlrarn* (*(piatiun of tin* typos - 

AV’J. (• ir: 
nr ■ 1 hr i r \f~ \ 
nr- > hr * r (('if ' h'lf i c' ; 
a.r^‘ I hif' i (■ ; 

(Lr- 1 hrif i rjf- 

Uhaskara II sij(*(*i*od(*d in (‘volvinu' a mot hod oallo<l 
('hnhnuCtln, or tin* Cyolio Method and laid down rules 
and h*mma. ()tln*r writi-rs reprodueed his methods 
and in('orporat(*d tln*m in theii* own works. Amuny: 
llnse I'ollowers may he mentioned Xarayana, 
Kamahlkara. .\s a mattei* of I'aet Kamahlkara X 
method id' solution cd’ the last hut one <d' the alK»ve 
«*<|ualions was a<lopt<*«l hy A. l)<*shoves ( IHTO A.D.) 
ami Matsunayo ((*.1720 .\.l).) .solv(*d a partieular 
(•asi* of tin* same prohlem. 

'Pin* eai'liest Hindu solutions of the eipiation 
.r I fr ar(* found in the Sufrn. Ihiudh’iyana 
( e. SOO 1>. C.), Apastamha and Kfdyayana ( e. 500 
r».(\) pi*opoumle<l a method foi* the transformation 
of a iK'etanji'h* into a spuare, whieh is t*(]uivaleut to 
an al^ehrai('al id(*ntity and thus j^avi* a rati<inal S(du 
lion of the enualion. Later, rational solutions wi*re 
»i\en hy tirahma}.»U]>la and .Malulvira. The latter 
al.so taekle<l prohl(*ms involving' areas and sid<*s of 
a trianjile, and reetan^les, while tin* f«»rmer taekled 
iso.seeh*s trian}.»les with intejiral sides and with a 
‘•iven altitude and linally rational sealene trianjrles. 




The authors are of opinion that Mahavira ’s solution 
of Hie prohlem of the rational sealene triaiifrle hy 
the method of juxta|)osition ot* two rational riyht 
trianjrles haviiijr a eommon h*}*- must he “iven preee- 
<lenee, allhoujrh it is now eiirrent in Lurope that the 
«»rijfinator «d’ the m(*tho<l is Ihiehet { I()*2I A,l).). 

An extensive study of rational (piadrilaterals 
was made hy I4rahma»iii)ta ami Mahavii*a, ineliidinj*- 
the rational insrrihni (piadrilaterals.rational isoseeles 
tra])eziums, j)airs of isose(*les trapeziums, 
trapeziums with three eijual sides, and inserihed 
quadrilaterals haviim- a •riven area. The Himius do 
md si*em to have* |)aid miieh attention to tin; tr(*at 
mt*nt <d’ imlet<*rmiiiate (*<piations hi‘^her than the 
seeoml. Mut .some interest iiijr (*xamples involvinjr’ 
sueh (‘qiiations arc* to he* found, how(*ver, in the 
works cd* Mahavira i SoOA.I ). ), Uhaskara II 
(1150 A.D.) and .Xarayana (1550 A.I).). Ithaskara 
laid clown rnl(*s for solvinjr’ an ecpiation of the type 
ar-'"- \-hr'^^' }j\ 

Avhc*r(‘ )i is an inli‘j‘<*)’. He* also jravc* solution of the 
c‘<piations 

.n t \r 

./• ' i //"■- i’= 

and othc*r (‘(piations of decrees hi,uhc*r than the 

sc*eond. 

In the* inifflni- /iliushdrn cd* the* sc‘nior Uhaskara 
wc* mc'et prohlc*ms in whieh three* or more* 

Uhaskara wc* mc*c*t ])rohIc*ms in whieh lhrc*c* or more* 
funelicms, linc*ai‘ or cpiaclratie, cd* the* unknowns 
have tc» he* macle scpiar'*s and euhes. lirahmajrupta 
and Uhaskara the* Junior laicl down rulc*s foi* attack 
injr siu'h prohlc*ms, and sometimc*s wc* find a rule* hy 
Xarayana also, slatc*d in vc*ry c*xplieit tc*rms. Menticm 
may he made* here* that the* Uakhshali trc*atise lc*mls 
a cduc* to various elas.ses of c*c| nations, whieh we think 
is imlispen.sahle for a re.searc'h worker in this field 
of mathc-matic's. 

As rc*irarc|s the hook, the* jret U]) is c*xeellc*nl and 
the dia«rrams are nieely drawn. The utmost patieiiec* 
and eare takc*n hy the* authors and printer clc‘serve 
en*clit Irom the* stand])oint cd* Indian printinji'. Tin* 
vast erudition and seholarshi|» c*vineed hy tin* 
authors would he amjily rewarded, we hope, if sueh 
a masterly treatise is kept in every eolleye and 
university library for use of students interestc'd in 
aneieiit Hindu eulture and that of researchers in 
the field. 

A'. /;. 
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Recent Advances in Nuclear Spectroscopy: 
Some Works in the Kaiser Wilhelm Institute of 
Physics, Heidelberg, Germany 

N. K. Saha 

Itiisi- lii-liliiti-, r;il«'iittit. 


It is ;i (‘oinnion hclicl' tli;il tin* of ifu* 

relies in (iennany has snlfered a serijiiis set- 
haek at tlie jiresent iiionieiit. Several einiiieni .lewisli 
professors and scholars from various German emit it-.'* 
of learning- have been foreml to ri-si^n and seek slieller 
al)roa<l owinj*- to tin* ant i-.Jewish polii'y of the Hiller 
Government. Sonn* Gei'inan prot‘essoi‘s and selmlars 
holding- views not aj^rei'ahle to the Xational Soeialist 
tlovernmenl liavi' also met the same late. One 
naliirally thinks that the standanl of seieiitifii* re 
searches in Gi'rmaiiy has eonseijiienlly deteriorated 
to some ext(‘nt. The present writer lunl the privili*ii«‘ 
of working*’ for a couple (d! years in one of the fore 
most Kes(‘andi Institutes of (icrmaiiy. lie had thus 
ampU' opportunity of lookinj*' into tin* methods of 
seientith' researeh<*s in that country and of coming 
into personal contact with some of the best workers 
theiT. The impression carrieil by liiiii reyardiim the 
Oerman altitude towards this ipiestion is as follows. 

The Germans themselves are conscious that fheii 
country is open to the risk of a possible deterioration 
of its research slamlard under the present cinMims 
tances; they like any other Kuroj)ean nation, for a 
matter of that, like any j)i’ogressive nation of the 
worM, cannot afford to run this risk; so they are 
determined to fill up the “ap caused by tin* Jewish 
evacuation at any cost, and they hope to succeed in 
doinjp so at no distant fuUire. 

One naturally hesitates to believe that this brijrht 
n])timism on the part of the Germans is c:oini»: to be 
lulfilled in practice. Hut in (‘ominj*’ to any conclu- 
sion rej>ar<lin^- this (piestion one should also taki* 
into account the g:reat dilif(‘ren<*e, in the spirit and 
‘uitlook, of scientific research in Germany ami in our 
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country. Scientific research all over Germany, like 
Im'I* pi‘of»ramnii‘ of social or political reconstruction, 
is the outcome of one siinjle orjiani/ed effort. The 
Germans belie\c in caiefnl planning’ and systematic 
oi-t*anizal ion in .all matters. s])‘.‘cially those which 
.aff(‘('l tile preslim* and welfare of the nation. In this 
the acailemie workers lia\e not to slrimjile sirmle- 
handed, but tlie,y receive "real (‘ncouraji'ement fi*om 
th(‘ir Governnu'nt and close co opc’i-.ation from tiudr 
iininmerable industrial insliintions of the country. 
One lifeat advantage' of Ibis method is that the whole 
sysiem of scientific rese; ndi fnm lions as one liuye 
machinery, the woi*kini*’ of wliiidi does not stop at 
the ab.senci* of any individual, however important 
his par; miyht be. Hatches of woi*kers art* beiiiy 
systematically trained up at each step of tin* oryani/ 
alion. A second batch is ready <|iiickly to take up 
tin* place in tin* case of a failure of tin* first, (’lever 
wdrkmanshi[,, liiiii eflii'iency and fabulous pn'cision 
in ;dl kindsof technical works mechanical, ebet rival 
or nn*tallur^ical. as well as in subjects (d‘ pure 
academic interests are handid down fi*om ^eiiei’ation 
to jicneration as a proud heritam* «)f the nation. 
Ami tin* aji’ed and tin* experienced worki*i’s look upon 
this tradition and tin* res|>onsibility of its niaintain- 
anci* with a fei*liim almost as saci*ed as that associat- 
ed with I’elinion in this connl?*y. 

This lianliiion of tii’'iani/.ed resear<'lies s« ems to 
be the k(*ynote of tin* jii'eat <»ptiniisni of tin* (Jermaii 
uorkt'rs, 1'o j*ive oni* exampb* of the* oruani/i'd 
effort, in the field of academic i*<*searches in 
(h‘rmany, the wi*iter can do no better fhan pres(*n! 
a brief survey of tin* recent projire.ss in .Xuclear 
Phy«i<'« made by Prof. Dr W. Hot In* and his co 
workers in the Institut fiir Physik at the Kaisi*i 
\Viln*Im fnstitut fiir me<liy.i!)ische PorsclMini;, 
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RECENT ADVANCT:S IN NUCI.EAR SPECTROSCOPY 

;il)out which he h;is uol Sinn<‘ |)ci*s(m;il 

kimvvlcduc.* 

I’rnf. I)r \\’. ImiIIic •'jinir 1 h ( '<1 I<miI tn ui IH.'IS 
In th<* Silver Jiihilci*, ol IIm‘ hiiliiin 

Science ( 'nli'ji-ess. :ilii| lrcli|l'»Ml oil sniiie nf his W(»rks 
nil thill ncciisinii. It iiiiiy iilsn he |•elll;l rkt'd ill pjiss 
in;* lliiit he iihni;^ with II. ricckei* perlnriiieil in 
l!u‘ riiiiiniis e.\|)eriiiienl nf |)iittin ;4 heryllinni in 
('ontiicl with pnhiiiiiini, mk! iIkmi slmwiii^' llnit this 
eives rise In |•;nli;llinn I’iir iimre peiiet nil iny; Ihiiii 
Uiininiii I'jiys. 'They wim'c siihseipieiit ly i<lentific<l ns 
nenlrniiJJ liy ('h.-nlwick. r»nllie ;iinl liceker’s experi- 
iinnit iicleil iis ;i Iri'iUK'i* In the ;icl ivil i(‘s nti mii'lciir 
reseiiiM'h, wliieh nnirks I he iires 'iii limes. Tin* 

Mlhjei'i v\ilh whi<'li Prni'. lintiie ;iinl. his ru- 
wnrkers j:»S‘ hii-,y Ihese thivs is the speel l•ns<*n]^y oT 
Ihe ulniiiic mn*leus. 'Pile iilniii, :is is nnw well knnwn, 
cniisisls nf ii niK'leiis which ciirries ii pnsitive ele<*lric 
chiiru'c. iiinl ;i system nf ( ext ninin'h'iii* ) elect rniis 
niilsitle the nucleus. 'Pile elet'lrniis jire jirnin^eil in 
ilelinite shells nr energy sliiles iihniit Ihe Mijcl(Mls. A 
slinly nf Ihe spec'lriim eiiiilleil hy iilnins furnishes 
ns (lel.‘iih‘<l inrnriiiiil inn reunnlin;.^ IIm' Viiine, pnsitinii 
iiml stniclnre nf these mierj'y sliiles. A sy.steiiiiit i«‘ 
cnrrehitlnn iilsn exists iimniie' the elect rniiic energy 
sliiles nf I he dirrereiil nlniiis ((‘lemeiits) in I in' pm*imli(- 
tiihle. t'ei’tiiin fiicls liiive likewise pointed mil tlnit 
the nnclens nf Ihe iilniii. iillhnimh very siinill in size* 

I rildins — 10 ' (Mil.), hits iilsn ttnl n struclni'c nf Lis 

own, which in I'crtiiin resp<‘cts imiy he vi'ry dil’fereni 
from thill in the e \1 |•;lnncleil^ pjirl id' Ihe Iilnm. Such 
slrnclnre nf Ihe nnclens eiin mily In* explnrejl witll 
Ihe ln‘lp nf Ihe nidiiiliniis einitled hy l)je iilnmic 
nnch‘i under ('ei'liiin (MrciinisliiiUM-s. .\ simly nf this 
snhjeci ennslilntes the nncleii?*spect?*nscnpy, ilsnhje <'1 
hi'ini* the <leterminiilinn nf piisitinns iind enerj^ies 
nf the excited levels nf ihe iilnmic iiindei, the width 
nild interviil nf the levels, their tine structure, iiinl 
iiiiy cnri'cliilion nmniie the eiier'jy h-vids nf tln^ 
diri’m’eiil known nindei llnil mi«ihl exist. Onr 
knnw'ledii-e nf the slriK'tnre ;ind ht-liii vienu’ of the 
ext riinueleiir piirl nf the iiOmi is iiliiinst complete ; 

♦ AImmiI tile iun:mis!ii inn nf ilu* nmuji nf Kescnivli Insli- 
liife.‘4 knnwti MS tlie Kiiiser Willielni liisiitutcs, sec Scif.ncl 
AND CeireRi.. /. Xn. 4 . 1935. 


the object of the nuclenr sped roscopisls is, in one 
word, tt) look for ttie eounterpinl of tliiit knwled»(‘ 
in the ease of the iiueleiis. The task is, however, a 
diflicnll one as will lie realized from the discussions 
which follow'. Tln‘ subject hiis been <l(‘veloj)ed step 
by step, to jittiiin its ])re.smit staye of nrow’th and 
has heiMi enriched hy liherjil eontrihutions of Ibdhe 
iinil his school diirin**- llie last thirty years. 

The im'thnds iivailiihli* for inveslij'iitions in the 
niicleiir speelroscopy depend primarily upon the 
study of riiitural iind imliice(| riidinaclivity iind, t») ii 
t»n‘at extent, id' artitidiil tninsniulation of nuclei. 
The study of radioactivily w'hich historically beiiiin 
much earlier tliiin the other method, show<‘tl clearly 
that the radiations from radioactive bodies consist of 
/Y-part ides, posit ivi‘ or nejiativi* electrons and y rays. 
While tlu‘ rt-parlicles and electrons are charged 
material jiarticles, the y-rays are elect rnimmiiel i(* 
railialions of very short wave-len«iths. 'PIm' 
^-particles and the eb'ctrniis ‘»'avi‘ us the first clue 
to the kind «»f Ihe ('onsliluent pai'ticles (d‘ the nucleus. 
On th(‘ other hand a spectrum-analysis of the y rass 
showi'd I hat they have a line speed rnm ami that th«*ir 
origin must he cnnm'cted with Ihe exislcin'c ed' 
exciteel levels in tln‘ nuclei. The other iindhod of 
mn*b*ar speed rnsenpy. namedy, Ihe stmly e»f :i rt ilieda I 
elisinti^ral ieni ed' nuclei hsl, ed* all Ihin.L's, to Ihe 
e|ise‘e)very ed‘ othm* partich^s, tln‘ ])i*edon and the 
nentre)!!, as e'euist ituents of the* nuch'i. l-leside's, llm 
nndimel «»ave us the first inelie*atinn eif the* (*nnrmily 
ed* the* nuedear b)re‘es ami the mau-nilmb* of the 
himlin^-mierfiy ed* the , articles insiele Ihe nue‘leus. 
In recent years tin* importance eef this m(*the>d li re 
increase'el e*normnusly as it has eipeneil to us un- 
expecl(‘el av(‘iiues of information aheeut the slrmdure 
e)f tin* nncle‘i. We* shall elisenss the* eh‘Ve‘lnpmen1 i f 
this mellmei in some* meire elelails. 

Thmmh radieiae'tivity was elisceevercel hy 
Ibicepierel in the year lS9b, it. was nearly twenty- 
three* years late*!*, that the first evidence that a 
naturally stable atom-nucleus can be* broken up by 
^•xternal agencies was obtained by llutherford { U)1!0 
by bomhaiMlinj*- nitr(»j»‘en by m(*ans of hijihly eneriLie 
tic «-parlicb*s from Uat^'. lint (*xperimfnts t)f this 
type were seriously handicapjied at that time on 
account <d* several factors. Kirst it was carl,\ 
recognise<l that the nucleus has an extremely 
small dimension, its lanlius belnjj; of the order 
(d‘ lO-'-’ cm., which is nearly hundred thousaml 
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tiiiios smaller than the radius of the tmrmai 
hydroyen atom. This makes the probability ot* 

• direet hits ’ even by very fast partieles Wkv 
(he HaC' n, whieli miyht result in adnal disrnp- 
liim of tlie nueleus. extremely rare. Seeondly. the 
ciK'ry.y <»f the bombarding rt-i)artieles miyht not In* 
snlTieit'iil ly hiyh for the disrn])tioii of the iiuebMis 
lo lake plaee. This is quite likely, bt'eause there 
exists a stnuiy Coulomb force of repulsion between 
llu- ^r-partiele and the positively ehary(‘d inieleus, 
heiu*^ th«‘ penetration of (lie a (lartiele into the 
nn(‘l(Mis miyht not be deep enonyh to eanse disinte 
uration. Thirdly, the teehniipie of dete<‘tiny tin* dis 
inteyration eonsist<‘d mer(‘ly in observiny visually 
the seiiit dial ions produced by the eji'ete<l partieles 
on some lluort'sceiit scri‘en. As is now well known, 
all kinds of nuclear jiartieles d») not produce elpIall^ 
yond s<*intillations ; besidt's. the iin'llnul is open to 
iiiaiiy visual errors, s<i that many of die outyoiny 
particles niiyht altoyether escape detest ion. .\1 tin* 
preseuit tiiiH‘ eonsiderabb* improvement has besui 
imule both in tin* iin*thod of produciny artificial <lis 
int<‘yrat ion of nuclei and in tin* method of (b‘t<>ctiny 
the partieles ejecteel dnriny such transformations. 
We have y<it now' more ef1lieie‘nt |n*ojectiles in hatnl 
than tin* natural fy-t)articb*s from radioactive boelies 
for bombarditiy the nuclei. Thus, the neutrons 
possess no e*le<'tric eharye, they are not n‘p<‘lled by 
the atomic <*hary»*s anrl they can there‘fore pe'iietrate* 
slraiyht and dee]) into the nucleus. Be.si<le.s, tin* 
iems of ordinary and heavy hydroyeu and of helium 
a(ceierate<l by hiyh potentials are now abundantly 
used as artificial sources in investiyations on nuclear 
transformations. With the erection of |)lants for 
'^U|)])lyiny enormously hiyh voltayes for ai'celeratiriy 
the ions in these artificial sources. ((VeU)trons, hiyh 
\oltaye yeiierators) these projectiles can be eiieryised 
le the extt‘nt of about 10 million volts. Cor 
•Nample, by nsiny the cyclotron constructed by 
drofessoi* K. O. Lawrence Tn California, W S. A., 
••^ particles of 12 eAIV eneryy can now be produced 
vith an intensity etpiivalent to that from o yms of 
adinm. The methods of observations have also 
'‘■(*n tremendously im|)roved. We have yot now, on 
he one hand, various ty])es of tube ami point- 
“unters w^orkiny with sensitive am])lifyiny circuits, 
nd on the .other hami the cloud chamber, enabliny 


us to make the tracks of disinteyi’ation parti<*l<‘s 
actuall.v visible. r>(*sides, the ioni/.ation-chamber in 
conjunction with the linear am])lifier and hiyh 
fre(pieney-)».scilloyra])h has provided the nuclear 
spectrosco|)ists an 4‘flficient means foi* quantitative 
studies of nueleai* disintey rat ions.* 

In spite of this all-round im])rov(*menl in the 
study of nucb*ar physics, the prest*nl situation >)f tin* 
spe<‘tros(M»py of the atomic nucleus is only similar 
to that of the ordinary s])eetroscopy in its early <iays. 
We know of a considerable number of s|>(*i*tral lines 
and eiieryy-levels (d’ the nuclei, but the results are 
m)t y(*t sunieient to deciile whether any sim])b* 
quantitative eorr(‘lation exists aniony them, t hi the 
other hand, tin* theory of the atom nuclei at its 
prt*sent staye is har«lly in a position to predict such 
a correlation with em-tainty. 'IMie position of nuclear 
.spiMqrj»siMq)y in this respect ap|n*ars to In* miieh 
iiion* difli(*ul1 than that of the spect rosc'opy of ttn* 
c*b*clronic* shells, tin* reason for this diffc*rein*e beiny 
tin* cMimplicat ions ai'isiny from the (*xist«'nce id' a 
vc*ry clo.se* intc'raction b(*tween the constituent 
particb*s of a nucl(‘us. l>othe and his s(*hool, how 
ever, face this situation with courayc* and optimism. 
Inde<*d they are of tin* o))inion that this situation in 
no way iidc*i*feres with lln*ir collection of c*xp(*ri 
mental mat(*rials about the nucb*ar levels as com 
|)letely as po.ssible. 

In the preseid state of development the experi- 
mental methods for the d<*tc*rmination of the nuclear 
levels can principally be divided into two yroiqis 
wiiieh are charaeteri/.ed res|)ectivel,y b\ ( I ) “ absoi*])- 
tion or emi.ssion of material particles,’' and 
(2) “ ab.sorptioti or emission of liyht (y-radiation ).” 
The methods of the first yroup are in yeneral more 
rational, as they lead us to dii*c*et conelusions about 
the eneryy-levels. i>ut tin* nn*thods of the S(*eond 
yrou]) w'hich su])])ly us tin* ditferenees of the ein*ryy 
levels are also indispensable as a source of sup])le 
metitary data. Atiother important nn*thod of recent 
oriyin, namely, the photo-distifd<*yration of nuclei 

* 'rin* jM iiH'iplr »»f tin* liisl method is >iiiqd»*: 

die ilisiiit(>yni1 ion p:irti« lrs :in> led into Miilnlilc ioiii/.:itioii 
rtiaiiitx'rs ; tin* small nirnMil of ioni/.ati<»n (irodtn'rd liv tlirni an* 
aiaynilinl uliuut a million times liy means of the linear aiiqilifiei. 
anil these maynitieil impii1si‘s of tin* partieles are reyistered 
phutoyrapliieullv by a snitsible hiyh fretpieney o.seiil()yra]di. 
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liy hard y i*a^vs, ocrujiics hun* a special position, about 
which wi* shall make s»)im‘ remarks io llu* eo!i<*lusii)ii. 

Acconlirifi Io the theoretical ideas of liohr, which 
have* l)e(“M supportcfl by many (‘xperimenlal facts, 
in any nuclear disintegration oiu' has to deal in 
jitMicral with three different nuclei: an initial narhas 
which is bombanled; an inti rmuli<tt( nnrfius which 
results from the capture of the bombarding- particle; 
ami a Jinal nachns which results fi*om the breakinj* 
up of the inlcrnu'diate nucleus. The initial nucleus 
is always in the j^i-ouml state, the intermediate 
luu'Ieus is always more or less excile«l; the final 
nucleus can be (‘ither in the •'round state or in the 
ex<*ited stat»‘; in the last case the nucleus emits a 
y radiation. 

K. Welhelmy has developed in the lalmratory at 
llcidclbei'i a spt'cial iiU‘thod f(»r the determination 
of the (‘Ncitcsl states of the intermediate nucbuis 
whi<*h has pi’ovcd very satisfac tory in the cas<‘s <d‘ 
nuclear transformations eausisl by fast neutrons. 
The melluwls consists in tin* direct measurement of 
the total kinetic energy which is set free on the 
br(‘akinji- up (d‘ the inti rmaliati nuclius. 'Po every 
energy level of the tat fir corres]>om|s a well-deniusl 
value of the liberat^'d energy ( resoiianee-euerf»y ). 
Hut complications may aris(‘ due to the formation (d‘ 
the final nuchms in dilVerent states (d* excitation, 
in which case more than one enerjry-<»rou|) belonji 
t«> one particular mierf'y-level of the interme«liate 
nucleus. For example, this probably could be ihe 
<‘ase in lh<* t ransmutatiim of neon produced by fast 
m‘ulr<ins iincst ij.;atcd I’cccnlly by K. (Jailer In the 
laboratory of Hot he. 

In our present knowledge of the metdiaiiism of 
nuclear transforuialions, the part playe*! by the inter- 
mi*diate nucleus in these proeesses is very important. 
(In account of an exli'cmely clost* ])ackiiu^ of the 
particles insidt* the nucleus llu' interaedion between 
the nucbsir particles is very stroni»-. 'Plierefore when 
an incident partiide pemd rates into the nucleus, the 
<*ncrvy (d the fornn-r is ipiickly distributed amonj'- 
the nuclear particles with «.;reat faidlity. .\ com 
p»>und luu'hMis is thus forimsl in an excited state, 
which continues to exist uidil suflicieiit enerjiy is 
(‘onceid rated on simie one of the particles, which 
then leaves (evapt»rates from! the system with the 
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available kinetic eiier^^y. The excited eompoumi 
nucleus can however return to its normal slate on 
(•mission of one or more y ray (juanta without j^ivin** 
any pari iele-disirdejiration. The probability (d* such 
a process afiainst the particle (lisintejirat ion is how 
ever extremely small, as on account of a very 
symmetrical nature of Ihe chai’j'C-distribution of tiu' 
nucleus, the emission of dipole-i*adiation by it is 
hardly imaj^inable. In nuclear reactions the iider 
mediate nucleus therefore exists for a time consider 
ably louficr than what woidd be required by the 
incideid particle sim])ly to traverse the nucleus. 
x\ccordlim- to this view, the existence of various-states 
(d* excitation of the compound nucleus will have, as 
was first pointed out by Hohr, a charactrwistic effect 
on the ])article-disinte‘.iration. Whenever the cnerjjy 
(d‘ the incideid particle. to«:etliei' with that (d’ the 
initial nucleus, appi'oaches the energy (d’ any (d* the 
excited U'vels of the compound nucleus the pro 
bability <d' t»article-disintcj»ration in this excited state 
suddeidy increases many limes. This results in a 
corres])ondiim- increase in the intensity id’ the out 
j'-oiiu»- ])article within this ran'ie of enerj^y of the 
incident particle, d’his is called tlu‘ nsanami 
l)h( nomt nan in nuclear disinteirrations, and it was 
first definitely observed by l*ose in the proton ends 
sion (»f .\l bombarded by « particles. The enerj'ies 
<d’ the incident particle at w'hieh sudden maxima in 
the intensities of the oidji-oiim’ ]>arlicle occur, would 
jiivc us therefore dii'cctly the excited states (d‘ the 
com]Muiml nucleus. The relation represen tiny the 
intensity of the outyoiny particle as a function of the 
eneryy (d' the incident particle is known as tie 
excitation function <d’ the reaction. 

To put this hypothesis of the formation of inlei- 
mediate nucleus to experimental test, Mot In 
Willielmy and Maurer i)lanned the study (d‘ two 
nuclear transformations the reactions in one of wdiieli 
is the reverse (d’ that in the other, and conse(pientl> 
these reactions take place throuyh the same inter 
mediate nucleus. These reactions are: 

.H" : ,He^ (.N'-) I „n' i 1 

tX’’ I ..Id - ,IV' 1 . . rl 

In the first case Boron ( B" ) is bombarded b; 
rt-particles and neutron emission is observed. Tin 
1 esonance-levels of the intermediate nucleus (X' 
are determined from a study of the excitation-fiiin- 
tioii of the reaction by means of an ionizatio 
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('lifniil)er in (‘onjinirtion with Iin<‘;ir amplifier atid 
()seill()j»Taph. In the seeoiul ease nitrogen (\‘*) is 
’homharded l)y slow neutrons and tin* emission of 
a-partieles is t)l)served. The eiier^y-h'vels of the 
intermediate nueleiis eoin ertUMl ai‘(‘ determineil liere 
f?-om a j»roup analysis of the energies of the emitted 
«-partieles as outline<l in the works of (Jailer. The 
h‘vels of the intermediate nueleus ol)taim‘<l in tin* 
two eases by the two entirely independent metlnuls 
were found to show striking agreement, as eari he 
seen from some i)f these results »iiven in the tahh* 
Im Iow : 

•Knt'i'tjit Irrris of the S' '-mich'iis. 

Maurer: IJ“ («, n) N" Wilheliiiy: N“ («. «) H" 
l,7t) eM\ 

Ui 


It ean alsii happen that the inlernnMliate nueh'tis 
has two dilTerent possibilities of transformation. 
When fluorine is bombarded by ^r-partieles from 
polonium, b(»th protons and neutrons are emitted. 
The (jue.stion then arises, whether bofh of thest* 
pro(*esses ari.se throujih the same energy stat<‘ of the 
intermediate nueleus or not. This quest i«m has been 
iiivestiyat(‘d by tlie author in the laboratory of 
I’lothe by determinin**; the eharaeteristie <r em‘r‘*ies 
( resoTiaiiee-enerjiies) whieh are favourabh* for the 
proton-emission on the oin* hand and tho.se which 
are favourable for the ne\itron emission on the i)tht*i. 
The results .show that tliei'e ai’e certain eiieryy levels 
of the intermediate niu'leus (n.Xa -■) at whieh both 
pr(»tons as Wi‘ll as neutrons ean be t*mi(ted: but there 
arc* also eneroy .states of the intermediate nuc*lc*us at 
whieh practically eithc*r one or the othc‘r type t>f 
particle alone is emitted. The same method supplier 
also jirounds on whieh Mn* a.ssiynment of the 
y radiations oeeurrine- under the conditions <»f 
'll vest ijiation?; ean be based, Savel asserted on 
•ertain «»rounds that these y-rays arise from a direet 
• xeitation of the F'''-nueleus b,y the elastic collision 
of the rt-rays with F’' withc»ul capture. Ibit the 
oresent result shows tliat the inter})retation of these* 
7 rays does not re(|uire the assumption of any such 

v*>l. IV No. 7 

JANUARY \m 


third proee.ss to be takinty place. The final nueleus 
in the proton-])roees.s .Ne"" and that in tin* n(*utron- 
proc'css t\a"') are forim‘d in the excited states; 
when these return to tlieii* e|'(Hind-stati*.s. the surplus 
eiierjiies ai’c* ri*l(‘as(*d as y-radiations. 

As reo-ards the final nueleus, it is very often 
a .s|)cM*ial probl(‘m to asc‘c‘rtain wlu'ther a definite* c*x 
l)c*rimentally found enei'^y-levi*! is the (/rou nd h t rl 
• »f the nucleus or not : in fac't one should take* into 
aec'ounl the probability that tin* ground levc*l c*ither 
may not make* its appearanm* in tin* phenonn*non :it 
all or may do ,so only very infrc*(|in*nt ly. If the 
exac-t mas.sc*.s of the nnc'b'i takin" pai't in the icae 
(ion arc* known, om* c'an di*('id(> this point from 
the em*ruy-balance of the ri*a(*tion. .Mostly, how- 
ever, in the l•eversc* way tin* c*nerey balanc-c* is uti 
li/c*d to calculate* tin* mass(*s of tin* nuclei. A direct 
solution of this problem c-aii often be* arrivt*d at by 
means of coincidc*nc'e-measurenn*n(s. Wln*n an 
in(t‘nin‘diati* niu'lc'iis pa.ssc*s ovc*!* to an c*N(*itc*d final 
nuc'leus with tin* (‘mission of a particle*, a y radiation 
must apj>(*ar lU’actically simullam*ously with this 
particle*. When no such coincident y raeliatimi 
appears, conclusion ean be drawn that the final 
nucleus which i*e*sults from the* emission of the 
particular jii’oup of particle's in epu'stion is in the 
uround state* (or in a metastable* state). 'I'his nn*thod 
(M)ulel be apprn*d not only to the* inve*st ieat iems on 
ineiue*e*d t ransmiitat ions as has b(*e*n done* in the* e^ase* 
of li"' pi by II. .Maier-Le*lbnitz and W. 
Maure*r. but also to (he in ve‘st i^:it ions on wholly 
analojicms ]>i‘oble*ms in radioactive* elisinte^’rations, 
as has rec(*ntly be'C'ii done* by I*', \en-linji to the* case* 
of raelioaet ive .\s '‘ in liotlie-’s laboratory. 

Another possibility tor the* elete*rmination of the* 
uround slate* of a nue*le*us is e»ffei-ed by the nucle*ai‘ 
photoe*f’1'e*ct. that is. (he* e*je*ction ed* a pai’ticle* from 
the* nuel(*us (»eiie‘rally a ne*eitroiii by the* action 
of y rays. This was first shown by (dia«lwick and 
(ioldhaber in the* case* of de*ule*ron. The*se* worke*rs 
allowc*d y-rays from 'fliF" to fall on a tarcc*t ed' 
lie'avy hyelro'ie*n and lhe*y suc<'e*e*<le*d in showinj*- that 
the* nucle*us of he*avy hydi*oye*n {de*ut(*r(m) s])lit.s up 
into a ])roton and a ne*utron utnler the* aedion ed* the 
y-rays. Knowing tin* exact ma.sse*s of deute*ron. 
proteui and ne*utron it fedlows from these observa 
(ions (hat the bindinjf-ern'rfiv ed* the deut<*ron is 
about ‘J.d (*MV. dMie* i)ritie‘ipal eomponerd of the 
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Th('"-y-rays |)oss(*ss<*.s ati ciicrjiy of 2.^)0 cMX'. Tlio 
|)h()to(lisiiit(*j*;ralion of «l(*iitrroii hy Tli(’"-yrays is 
Ihci'rforo j'ticrjTotii ally ptJssihU*. hiil a])))li^cl to 
hoavicr nucloi, the Tli('"-y-rays faiU'<| to oftVct tlu‘ 
pliotodissociatioo (<*xrcpt in I ho caso of Ho”). 'Phis 
is ovidcntly diio to tin* fact that the cnerjiy of lhcs(‘ 
y-rays is (M)nsidcral>ly sinalUo’ than the ciicrt*y <>f 
t)iti<lin^' of a inMilron in hca\\v niO'lci, which is on 
the avi'rat^c* ahtnit >> cM\' (on the iKMtlroii- proton 
basis). W. liothe an<l \V. ticntner tlierefore looktsi 
fof sjiiiie arlifieial soiirc'c of y rays of hij^h 4‘ner«»y 
whi<‘h woiihl 1)0 ahio to cause the photodisintoji-ra- 
tion of heavy nuol(‘i. Althoii‘»h several artificial 
tiiK'loar Iransiimlalions are known which produce 
eonsidorahly harder y rays, the collision ci’oss-seetions 
of tlu'.se reactions are so small that the intensity of 
th(‘ y rays obtained is not suniident to produce the 
nuclear plojtoetTeet with «)bservable irdensities. 
Itotln* and (Sent tier, however, ti‘i(‘d to dt‘t(‘e( (he 
t)hot(M‘ffect pioduecil by these* y-rays by means of 
tin* nvtifu'idl nidiodilii'if ij of flu jinof iiiahus b‘fti 
after the se|)aration (d‘ a neutron. The deteetioii of 
radioactivity bein*'- far <‘asier than tin* dedeetion of 
neutrons, tlnw hop<‘(| to be able to observe* the* phe)te)- 
e*ti[*ee*t at le'asi in t}n)se‘ e-ase's wlu'i'e* sue*h raelioaed ive* 
final nucle‘i are* forme*<l. As the* feillowin** eM)nsieIe*ra- 
tions will show, the*ir hope*s we're* ve'ry se)e)n me)re* 
than fulfilled. 

The y-ra,v's used by the*se* inve*stijiators were- 
lhe)se* whie'h e)rij>inate*«l in a r'eseenanes* proe-e'ss when 
l/r is bond)areb*el by pre)tons e)f 440 l\e\' e*iie‘r«iy. 
'I’he* e-ne'rj'V of the*se y-rays is I’oiind about 17 cMV 
which is nearly demble* the* e'lie-rjiV respiired lor the* 
photodisinte*^ratie)ns in epiestion. The* pre)ton 
se)urce was similar te) that e)ri>iinally ele*sij»:neel by 
()lit)hant and Kuthe'rtorel anel later inii)re)veel by 
Se'cmann anel Orban. 'I’he preitons we*re ace*elerateel 
by me*ans «d‘ the* ele*slree| hiyh volta;»e of 440 kV, 
which nas pre)eluce*el by an ele'ct re)stal ic ‘renerate»r 
woi-kin*: e)n the* principle* e)utlineel by van <le 
(Sraall*. Indee*el the* e*!'eetie)n anel sue‘e*e*ssful weerkinff 
e)f this ••enerate)!* is in itse*lf a technie*al masterpiece. 
He‘cently Hot he* anel his ce)-we)rke*rs have further iin- 
pre)Ve*d their |)lant anel have been able* te) preuluce 
a voltage* of a little e)Ve*r one millie)n volts. 

As a le'sult e)!' systematic invest i^atie)n by this 


nietheiel Heithe* and (lentiier have siieceeeled in effeet- 
inj? phot(Klisse)eiation of a larj»e number e)r iiuclei, 
the ejecteel particle be'iiifr a neutron in these easels. 
Some e)f their results are she)wn in the table bele)v\. 
In this / in the first anel the thirel e*olumns elene)te‘s 
the ate)mic number e)f the nuclei phe)te> elisintej»rateel, 
the* .se*ce)nel atnl the* fe)urth ce)lumns wive* the* 
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re*sultin«» pe)sitive* or negative* /i-ae-tive* nuclei, ami 
the e*e)rrest)omrni‘i- half value perioels with me-aii 
erre)rs e)f me*asureme‘nt are she)wn attainst them. 
The unelerlineel ise)topes ami the- umlerliue*el hall 
value-perie)els have* be*en thus U)V the first time- 
e)l)taineel by these* we>rkers; the e)lhe*rs not umle*iTnie*d 
were previously kne)wn. 

It is Tie)te*we)rthy that the'fe are case*s in which 
ne) phe)te) elisinte^rat ie)n e*e)ulel be detected with any 
e)l)servable intensity in spite e)f repeated atte‘m]>t.s 
}»y these. aut}!e)rs. The're* are, fe)r example*, N*"*, 1-' 
Ar*\ Si-'\ t’u”’, Zn'’’, IM'"’ anel IM'"”. Thv\ 

she)w clearly that ne)t all the nucle*ar phe)te)effe*cts 
which are ene*rfxetie*ally possible* by these y-raeliatie)ns, 
really have jiot a sufliciently larf»e ])re)bahility ol 
oeeurren(»e. 

An int(‘restinjr fact revealeel by these investiiia 
tions is that there are elements, e)f which the same 
ise)te)t)e shows raelie)-act ivity with more than one* 
half-value t)erie)el. A ne)fable* e*ase is bre)mine 
Natural b?*e)mine consists e)f tw'e) ise)topes: Hr ’ 
ami Hr’*’. The twe) ce)iTesi)e)ndinf»: ac'tive ise>te)pes 
e)l)taineel e)n removinji: a neutre)n photo-electricallv 
are lir” and Hr"*”. Hothe anel (lentner have found 
that wheivas Ih*''* lias only e)ne half-value t)erie)el 
e)r r).i:0,r) min., the ise>tope Hr’*" shows twe» clearl\ 
elifferin^ half-value periods lfid=0,9 ^ min. ami 
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RECENT ADVANCES IN NUCLFJkR SPEaROSCOPY 

4‘r)rt()'lli. Tl)(* of ))oth thcsr |)rri<Mls !<» 

by iuilhors is also iii*»cMioiis. Krom tin* 

works of Kcrini and his (*o-woi*kois on lln* bombard- 
nuMil (d' lir by slow nculrons il is known that lir 
o;iv<‘s tliivr arlivilirs of half valin* jirriods IS min.. 
4,2 hrs. and hrs. Now t)u‘ bombardinmit with 
slow mmt rolls is vi*ry likely to result in the eapture 
of tin* neutron b^v the nueh'us and formatit)n id’ a 
higher isotoju* of the element. Thus the aetivities 
observisl by h’ermi must b(‘ due to lb’"" and lb**''. 
We have then the followini* aetiviti»‘s t'loni liromim*; 


Uollie 'I’,- *) iriiti. ; '1', 16 iiiiii. ; 'I' ‘»Im. 

lent iirr 

till ion) 

I’oinii idol lii.s ( Ur I II ) . 'I',' iUli.;'!’/ IH >iioi. ; 'I' 4..! t‘> 

O woikfi.s 
( II e II I I o II 
IIU‘ ) 


These show dial the ix-riods 'I’., and T'.. are |uaeli- 
eally the same, so also are the periods T and 'F'.. 
These two periods are produeed by either method; 
lienee they must be due to bromiiu'-isotopes oT mass 
number less than S| and j^reater than 7!t, that is. 
due to lb*'*". The isoto])(‘ lb*"" has tlnu’efore acdivi 
ties with two differed half-value periods, or it 
eonsists id' two kinds of lb*'*", whieh w(‘ (‘all isomers. 
Sueh nuelei whieh have the same <haru(‘ and the 
same mass-number, but aetivities with two dilTereiil 
haif-value-periods an* railed /.soaor/r itinhi. The 
other two half-value periods from lb* are evidently 
dm* to lb*'" (b min.) and lb*''* (db In*. j. 

At the ])?’esent time, after the nueb*ar photo 
(‘fleet has been suee(*ssfully pi’odueed in a larj>:e 
number of nuelei by means of the extremely hard 
y radiations and deteeted by means of the associated 
radioactivity, the interest ol' the nuclear photoeffi'ct 
has run into still amdlier channel. As already 
m(‘idi()ne(i, it w'as found that whereas the y-radiation 
of ITeMV whieh arises fnun the bombardment (d‘ 
liithium with protons, acts stronj'ly on certain 
nuelei. in the <*ase of other nuelei the cross s(*et ion 
must be eonsideralily smaller in the order of 
ma^MMtude, as they do not show' the eff(*et with any 
mt‘asurable intensity. The effect exhibits, in other 
words, a characteristic S( fu:fiv( m ss. The (piestioii 
then arose wdiether this selectivity of the effect 


rests only on tin* structure of tin* nuclei oj* also on 
the wave-length id' the applied y-radiation. Very 
rec'ently Hothe and (Jentm*!* have su(‘ce(*ded in 
carrying: out the correspondiim investigations with 
a differ(*nt y-radiation, namely, that pi-odm cd by 
bombarding- boron with protons, tin* priiu'ipal (‘om 
ponent id' which ))o.ssesses an energy of 12 e,\l\'. So 
far as the invi'sti^ations hitheito larricil out show, 
the ratios of yi(‘lds for any twn nucl(‘i are not very 
diffei-<‘nl for the two y-railiat ions, and also the 
absoluti* yiidds for the two are of the same order id' 
mafinitmle. 'Fliis indicates that the “ photoelectric 
absorption-i'urves ” id’ the nucb*i for yi’adiations 
liavi* a sidistant iaily continuous character. It is. 
howi'ver, inlei'esliim that a i*lear alteration in tin* 
rclativ(‘ Melds appears just in tin* case of the two 
isomers Itr""; whereas the la p y I'adialioii produces 
the two isoiui'is with praclii-ally eipial ai-tivily. tin* 
ratio of lln* IS min. activilN' to tin* t.."> h activity in 
the case of U p-y fadiat ion is about 2,.’i. 

In oidei* to iiit(‘rprel. this selectivity in nucb*ar 
pliolot*fi'(*<*) on his ‘ e\a poi'af ion model ' of nmdi'ar 
r(‘actions. lb*of. Uohr lias rec(‘ntly advanced some 
interestine reasonings. Il has been e.xperimentall\ 
found that tin* distanc(‘ bi'twec'ii (*xeited b*vels id' 
any nucleus diminislu's rapidly with inereasine 
enerjiy (d‘ its (*\citation. d'his su^^'ests that imeleai* 
freipieinnes can b(‘ formed from a liru'ar (‘ombina 
lion of a f(‘W fundannoital fre(pien(*ies. Tin* distri 
bulion of nu(‘b‘ar l(‘V(*ls will therefon* lx* similar in 
('hara(*1(‘r to that of the ipiantnm slat(‘s of :i solid 
body. This s»miiests a close analogy betw(*(‘n tlu* 
well-known seb‘ctive absorption of infra-red railia 
tiini in solid bodi(‘s and the selectivity in tin* absorj) 
lion of hijih fnnpu'nl ly y rays nuclei as observed by 
Hotlie and tJentner. .\ d(‘lailed workini; out of this 
analoe-y, how(*v(‘r. awaits fui*ther developm(*ids both 
on the experimental and on the theon*tical sid(*s. 

'Fhe above lines, in short, represent a brief 
survey (d* some of tlu* importaid works done in the 
INiysi(*al Instiluti* of Professoi* Ihdin* in tin* Kai.ser 
Wilhelm Institute fiir M(*di/.inis( In* Korschune- in 
lleidelb(*rj'- during- tlu* year IJ)d7-dS. liesides thes(‘ 
some (dher i]d(*r(*stinji- works are also in pro‘»r(‘ss 
in the Institute, for exampb*. thos(* of Dr K. 
Kl(*ischmaiin on the slow' neut rou-(‘a])lure and 
emi.s.si(»n of soft y radiation by (M, (d* Dr II. 

Maier li(*ibnit/ eosndc ray show'ci's with (*loud- 
chamb(*r of abnormally Ion;* peidod of (‘xpansion and 
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oT Dr K. Sf'liiiicisscr oti llic h,*ir«l W)*u|)r)iu*nt ol* ros- 
Miir niys. P)!il ;is tlicsr works ilo iiol <lii*c<-lly 
Minlor the <liscussion of im<*l(‘;ir spcct i‘os(*o])y. wt* 
«lo Mot <‘OMsi<l(*r tliciii Immt. 

To lli(‘ iiiinti of tlir wrilrr thr works clrsrrilxMl 
lion* linvo, liow’cvor. ;ni ;i|)|H‘jiI wliioli is (»f Mion* 
tli.'iM inert* ;ie;Ml(‘iiiie siiiiiifieoiict*. Deiiiy present 
oil the spot w lioii I In . so w orks w ei r nioler way, lie 
i*omM perrrl\c an in\isilili* iiinlrr I'lirreiil of aelivt* 


efforts heneath the surfaee of this appar(‘nt mass 
of works, whieli stands to him as a synihol of the 
life-spirit of the (ierman methotj of researelu‘s, a 
manifestitation of the si)irit of eentralization ami 
dislrihiition, the method of careful planniiij*- and 
organized efforts, the result of honest work and 
friemiliest eo-t>])eralion. IVrhaps he may therefore 
Ih* permittiMl to close these lim*s with one of Ihti 
lessor Ihithe’s n*marks to him in his eharaett'ristie 
semi seimuis moot] : “ Ks ist <las (h*ist d<*r Arlwil, 
tias Sie lernei’ niiisseii, nieht nur die Arheit sellist.” 


Publications Received 


Stkii.mi Dvsamks. Iiy \\. A. Smart (Camliridiije 
I’liiAersity lh*ess). 
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1)\> MikkoMxoi*. hy A. I'.hriii^haiis (It. (i. reiihmr, 
Lrip/i^j. 

l.KiiHiM ( II Dmj Piiysik, hy It. 'I'tmiasiln k (15. (i. 
I'riihrirr, Li’ip/iy ). 

tsDiw Ki)i ( ATM)N ( 'I’hr I liiidiisthan Piihlishiii^ House, 
1 auk now ) , 


'riir (iKHMAN IhllMKU lOU St lKNCK StIDI: NTS, hy H. (I. 

Biswas (C’aleiitta I'niversity). 

WlIKIIK 'rilKOSOeil V AM) S* IKN( K MkKT, llV I). D. 
Kaiii^a ('I'lie Adyar Lihrnry Association). 

doTHNAi. or Till-: Bomiiw Bkan( II or tin-: Bovm 
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S< ir.Ni i:s, Washington, T.S.A. 

.loritNAi. or Till*; Annamai.ai I'ninkhsita', Voi. \ 1 11 
No. 1. i.uas. 

AnNAI..S or TIIK Biianoawkaii Oiokntai. Rkskaim m 
Instititk, Ih)ona, Vol. XIX part III. 
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Notes and News 


Deafli of Sir Brajendra Nalli Seal 

liuliHgliMs lof.t willi llu‘ (loath of Sir Mrajondra Nath 
Sial, which look place on the .‘ird of l)j-ccinl>cr 
one t)f her most ilhislrions sons and a renowned si'holar 
and ediu'al ionisi . l^orn on Se'ple-mlwr .*i, lie ha«l 

Ids (‘ducat ioTi at the (fcneral Asseinhiy’s Institution (now 
Scottish (‘hureh (’oIleji;e), Calcutta. ,Vt the earl\ ai*! 
(d' !i(), he was appointed a professor in the City (‘ollejic. 
Calcutta, and after having served as the I’rinei 
pal of .Morris C(dh‘ge. Nagpur flSST), of the 
Herhampur College, Bengal flMS7l)d) and ol 

the V ictoria (’olh'ge, (doeh Btdiar (ISJM) IPUM he was 
ap]>oint(‘d in 11) 1 !< the (ieorge Professor of Mental 

and Moral Science in the ( aleutta CiUNersitN. which 
post he held till 1!)20 when he was ap))ointed Vice 
Chancellor of the Mysore Cniversity, a post he luld 
for 10 years with reinarkahle ability and distinction. 
He was the author id' N-arioiis publications, the ehiei ol 
which were (I) A’eie A\v.sy///,v in Critieixm; (2) Mt'niifir.s 
iHi (\i i-fficiriils (tf \iimlirr.s: (.*1) ('fnnpnrafin' Siiidirs 
III Vaisinuivism nut! Clirislianil ff ; (I) liarr Orufinx; 

(.■)) Posith'c Sciences ttf ihc Ancient Ilindnx, \ eollee 
tion of his poems written in the later iiiFielies was pul> 
lished bv the Oxford I’niversity Press last year under 
Hie title the Etcrnul (^uest. 

Lahore Meetings 

The Indian Science (’owgress miets this year in 
Lahore for the third tiin(‘. Of the iideresting siihjdls 
Hie ‘ StnietuTr <d‘ liipiids ’ will be discussed in the 
Section of mathematies and |)hysies, the ' Bole of the 
modern geographer in India ’ in the wSeetion of geography 
and geodesv and * l*syehology in the ser\ ice id ediiea 
tion in India ' in the Section of psychology. I'he agri- 
cultural seiiuiee forms this year a bulky subject inas 
miieh as Your joint discussions will be held on 


(/) ‘ I'.rosion and drainage problems in India.’ (Sections 
of agrieiill lire, physies. \elerinary researeh, geography 
and geodesy, in eo operation with the Indian Society 
of Soil Seieiiee and the National Institute of Sciences 
of India), on ( // ) ‘ Disease and pest resislanee in erops ' 

' Seetioiis of agrieiili lire. botaii\. /oology, in eo opera 
tion with the Society of Biological Chemists. India), 
on ( /;/ ) ‘ Composts ' (Sections of agrieult lire, medical and 
veterinary research in eo o|)eralion with the Society of 
Biological Chemists, India) and on ( re i ‘'The Agri 
eiiltiiral Cyi‘le (Seelions of geography and geodesy, 
agrieullure, /oology (/’or cnltnnoloffisls ] , mathematies 
and physies (/or nictcinohn/ixis ^ and botany), 
'rile diseiissioiis on ‘ .V need for uniformity in the 
physiographic (li\isions of India'. (Seelions of the 
geography and geodesy, geology, mat hemal ies and 
physies (/’or inctenndiHfisIs ) , liotaiiy and /.oology, 
on ‘ ]''aelors ih lermlning changes in religious plieiiomeria 
(Seelions of psA ehology ami antiioropolog> ) on ' Soeial 
disorganisalioii ’ (.’^eelioiis of aiilhropology and psxeho 
logy) and on ” Seopi of prn ale i rilerprise in /irehaeologi 
eal and anthropological research in India.” (Section 
of anthropology' are expieli d to lie of popular interest. 
Four popular leeliires are iiu Inili d in the programme 
'll.:., (1) 'Beyond the .'st r.itosphere ' li\ Prof. S. K. 
Milra, (2) ' .\l the Thresheld of 1 niliislriali/.ation,’ by 
Prof. K. (i. Naik. Ci] ‘Indi;in Demeslie .\nimals,’ b\ 
Dr B. Prashad and (1) ‘The Pit lorial Art of the 
Punjab.’ by N. C. Melil;i, I'.sn., I.C.S. It h;is been 
appropriate ih.al .i speei.al meeting of the general 
committee has been convened on the oeeasion to dis 
cuss the problem e.f ' .Seieiiee and its soei.-il relations.' 

Ill aelixe eo operation with the Indian Science Con- 
gress, Hie seeond session of the Indian Statistical 
Conference will also be held in Lahore, .loint meetings 
xvill be held with the dillerent seelions of the Congress 
ill which there will be discussions on ‘ 'riieoretieal 
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statistifs ‘ (Srrtion of inatlit'iiiatirs pliysifs), on lilt- 
“ Application of statistical nu-tluMls in Antiiroptmiclry " 
(Section of anthropology), on “ Kxpcrinnntal ticld 
trials” (Section of a»riciilliirc ). (Ui “Application of 
statistical nictlnxls in nniliciiu* ” (Section of incflical 
aiut veterinary rt search). 'I'licrc will he in adilition 
a sprtial section dcxoled to economic and htisincss 
statistics. 

ihsides, the following Irarned societies will h(»hl 
their annual mcclin^s during the (‘on^rress W4ck at 
J .a lion : 

National Institnlc of Seitniccs (d* India, Indian 
So< l« ly of Soil .S<i(‘iwc. Knt<iin(do^ical Society of India, 
Indian l*hysi<'al .Socii'ty, Socitdy of Miolo^ical ( hfinists, 
Indiafi Chrmical Society, Physi(do;;ical .Soci<‘ly, Indian 
Itotanical Society, Indian l\ycholo^i<‘al iVsso<‘ia(ion and 
the Indian Section of the Institution of ('hciiiistry of 
(•real Britain and Indand. 

Tilt' Wardha Scheme before the Central Advisory 
Board 

'rile Wardha scheme of education has hecn for S4)me 
time, it may lx* rememhered, enj^aj^iiifr the attention of 
tiu' public in gtmcral and the etiuentionist in particular. 
It proposes in sluirl to f»ive a technical bias t<i ctiucatioii 
the system 4>f which in this country has been according 
to many people mciady acadiinic amt only theoretical. 
'Pile idea as adiimbratid in the Wardha scheme first t'anic 
from .Mahatma (iandhi and was later on C4msidcrc<I by 
Dr Zakir llussaiii's Comniittec set ii)) for the piirpt»s4*. 
We 4lcv4)ted stime attimtion to certain aspects of the 
schenu' in oiir editorial of October, IJl.'tS issue. It formed 
the main subject of dclilwration before the (\*ntral 
Advisory Hoard (d‘ Kducation which met in .New Delhi 
on December .'i last. It may be recalh'd in this connexion 
that the Hoard appointed in January last year a sub- 
committee under the ihairmanship of the Hon'ble 
Mr H. (J. Kher, Hremicr of Hombay, t*) cxaiiiint the 
scheme of educational r<-constrncti(»n incorporated in 
the Wardha Seheim* in tin* lifi:ht maiidy of the Wcuul- 
.Vbboti report on i*;cneral and vocational education. 'I'hc 
report of the sub comniitt(‘e was siilunitted to the Hoard 
at the last meet!' and it ‘Generally approved the 
recommendations. 


'I'he sub committee met in its report the various 
eritici.sins levelled against the Wardha Scheme around 
which gathered many misunderstandings and misconcep 
tions. It ob.scrv<*d that the scheme as pre.senled in tin* 
Zakir Hussain Report was one of education through 
activity and not of pHnluclion as is generally believed, 
and that this scheme was in full agreement with tin- 
recommendations made in the Wood-Abbot t Re])orl su 
far as the principle of h'arning by doing was concerned. 

'I'he sub committee also discusst'd whether or not it 
was possible to leach through the basic craft all subjects 
to the standard anticipat(‘d. 'Plu’re was gt'tu'ral irgn’c 
nu'id that in the h>wcst classes (‘diication could lx* 
satisfactorily carried out thnuigh activities, jmt certain 
(‘h'lnt'iits of cultural subjects which could not be corrclat 
ed with the basic craft must be taught indt'pendcnl ly. 
Again, s))inning and weaving sluudd not be the only basir 
craft but any er.'ift of (xpial or higher educati\« 
possibilities could lx* taught. Stress was laid in lh« 
nptrrt of tlx* sid) commiltee tm the training of teachers, 
the raising 4)f tluir status and Jiay, etc. Whih 
g4*m*rally a]>pro\ing thes4“ recommemlations, the Hoanl 
(h*eided that copies of the Sub ('ommittee’s report shoultl 
lx* forwardt'd to pn»\ ineial (Ion ( rnments for eonsidera 
tion. 

Tin* sub committee did not i‘onsid(‘r the ({uestioii 
4»f financing the Wanlha Scluim* as this was outside its 
t<*rms of retVrene(‘, m)r did it make any recommendation 
as regards the co ordination of this siheme with higlu r 
education. 'I'o examin • these (pie.stions of finance and 
co-ordination and ecitain other matters arising out 
tin* Wanlha Scheme, the Hoard appointiil another sub 
cominittj'c censisting of the following im*mbers, with 
ptnvers to co-opt 

'Pile Hon’ble .Mr. H. (i. Kher, Premier and Kiln 
cation Minister, (n»vernment of Hombay, ('hairiiian; 'Pin 
Ploii’ble (^a/.i Alaidlah Khan, .Minister of Kducation. 
(iovernmenl of the N. W. F. Province; Rajkuiiiuri Amrd 
Kaiir, Mrs Hansa Mehta, Parliamentary Seen-tary foi 
Kducation to the Hon’ble the Prime Minister, Hombay. 
Dr Zakir Hussain, Principal, ,famia .Millia Tslaniia. 
Delhi; Pundit Aniaranatha .lha, V^iec-C’hanctllor. 
Allahabad L’niversity ; Dr W. A. Jenkins, Director o\ 
Public Inslruelion. Heiigal; Mr W. H. F. Armstrong. 
Director of Public Instruction, Punjab; ami .Mr John 
Sargent, who has been appointed to .succeed Mr .1. K 
Parkiii.soii, CM.K., a.s Kdiieational (Commissioner with tlx 
Ooveninieiit of liulia. 
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Aincirig olluT siibjiTls ronsidiml was rdiiratioiial 
broadcasting in India. Mr A. S. Jlokhari of the Hroad- 
castirif^ Department, who was present bv ituitation. 
i xplaiiied the position of edtieational br<tad<‘astiii^. Ht‘ 
slated that at present four All- India radio stations, tv*-.. 
Delhi, Madras, Bombay and Calcutta, were ngularly 
broa(h*astin/i: educational prof^ramnif' but that this was 
purely an experimental measure. It was fell thal there 
should be closer eo-operatioii between the radio 
authorities and the educational authorities about tlusc 
pro^fainmes. 'I’he Board su^'^ested that a stnin^ com 
initl(‘e on which the edueational authorities should be 
ade(]uately represented should be appointed for the All 
India radio station, Delhi, which should be iistd as a 
kind of experimental station for ediu ational broadcasting'. 
'I’his would ^ive an o))portuiiity to try various experi- 
nunts which might be exUmded to other stations after 
they had proved successful. 

The Minor Planet Hermes 

Kvery student of astronomy is well aware that 
asteroids are the small j)lancts whose orbits lie b< lween 
those of Mars and Jupiter. Bo<le’s Law which gives the 
aj)proximate distance <)f the planets from the sun (in 
proportion to that of earth) had to pul up with a failure, 
later oti removed with the discovery of the first asteroid 
<»n the first night of the nineteenth century by Biazzi 
of Palermo. Since then (piile a large number of thest 
small bodies have been found, so that till tiu* end ot 
there were no less than lifOO asteroids, known and 
])rop«’rly identified, and a.s many more discovered anti 
lost. 

'nil all the interest aboiil these was eoneeii- 

I rated on their discovery and identification and there 
was no peculiarity noticed in tin* motion td 

any of the asleriod.s which behaved exactly as 
the major planets, and were hence called " minor 
planets.” It was, however, in that year thal a new 

asteroid was discovered whose^orbit was found not to lie 
<'Xelusively within those of Mars and Jupiter but to 
inter.seel the. orbits of the interior planets. Again in 
Adonis was discovered which also eros.sed tin* orbits 
of the interior planets (sec Sciiknii-: and C'i i.ti kk, J, 

The latest of these eeecnlrie asteroitls is Hermes 
which was ‘discovered on .()etober 28, 1987 by Dr K. 


Reinmuth. According to its provisional orbit as ealcultit- 
ed by Lunningham, the nearest approach to the Kartli 
was at October 80.5, the distainr being LS5.()0() miles, 
'rile orbital period of H<‘rmes is 2. 12 1 7 years and tlie 
eeeeiilrii'ity ().(i2(i. 

The Christening of the Heavy Klectrons 

\Vi- published in our issue (»f Nt)veniber 1J>87 an 
arliile on the heavy electron which is the parlieh* that 
lives only about a millionth of a second after bein^ 
born of the cosmic rays. 'I’lu* author of tlu- above article 
ealleil it Hosr-EIccI rtm , for it, unlike the five fiiiula- 
mental particles, vh., /he eleelnm, the proton, the neu 
troll, the positron, and the hypothetical neutrino which 
obey Fermi-Dirae Statistics, bdlows the Bos«'-Kinslein 
Statistics. Since the mass of the Bose Fleelroii, a.s 
ealeiilated by St ue<-kelberg, is ‘JIO times that of an 
ordinary ehetron, whit'h is the basic unit of electricity, 
it is also jalh‘d the llvtivif Elfvlwn. 

Several other names for this are suggested, mainly by 
American physicists. 'I'hey are calling it liarytrmi, for 
“ bary *’ in (ireek inians “heavy”. ” Yuhim’* is 
another name now used ehicHy by the F.uropv'an.s led by 
Prof. Niels Bohr, the wellknown physicist of Copcji- 
hagen, in honour of Yukawa, the .lapanese phy.sicist, who 
postulated its existence Ixd'ort* it was diseovt red by 
Anderson and Neddermeyer in 1987. This latter name 
is objected to by some on the grounds that ” it is a 
ratlu*r cold name.” 

We are not yet in a position to state what name 
the seienlisls will finally adopt for the heavy electron. 
“.It is a very unstable creature, existing theoretieajly 
for a mere millionth of a se«a)iul vv In n at rest. It is 
supposed to disinti'grati* into electrons and neufrinos 
and neutrinos are particles ])ostulaled but not yet dis- 
covered.” {Sch'ntific Mtnitlilif). 

Mr M. P. Bajpai 

We regret to have to announet* the (h*alh undiT 
tragic eireumstanees of .Mr .M. P. Bajpai, lecturer 
in ge<dogy in the De|)artment t)f (’eramies, Benares 
Hindu University, who met with a fatal aeeidcnl near 
Laehhman Jhula in the Almora Dist., United Provinces, 
on the evening of the 1.5th Nt)vember, 198S. He was 
out in field on behalf of the (iovernment of the United 
Pnivinees to whom his services were lent by the 
University and was carrying out prosjiecting work 
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iiiuUt flic lu'wly plaiiiu'd Miiural Survey of the 
l*rovin<»‘. 

Mr Hajpai \va?* luu’u in 11)07 in the Klawali 
(list riel, I’nihd l*rovinees, and had his seetnidary 
edneation in the local High Selnud. In 102 1< Ik* 
joincil (he Ueiians Hindu [’niversity where lie studied 
geology and eieiiiiially passed M.Se. exaiiiinal ion in that 
snl)jeet in lO.'lO. After this lie took to researeli and 
investigated a iniiul)er of prohlenis many of which were 
of economic im])ortanee and aimeil at the development 
of the mineral industry of the eoimlry. He carried 
e.iil mineral jirospeeling in several Stales and many 
districts of I Ik* I'. I*., ('. I\, Mihar and Madras Presi 
deney and dist'overt'd a large niimher td' new mineral 
deposits which inehiiled mica, fi*lspars, pottery c*lays, 
limestones, tale, glass sands etc. 

In the brief span of six years as a geologist he 
piihlished a largt* niimlter of jiapers Itoth of stieiililii* 
and ei-onomii* importance. His work on (iwalior 'I'ra)) 
has he»'n of »)utstanding value and will remain a work 
of reference for a long time. Much of his work on the 
C’ciddapahas is yet left nnpulilished. During the last 
monsoon Ik* along with a <*olh*ague from tin* department 
»»f geology surveyed the Hooded districts of the L’nited 
Provinces and investigated the causes of these Htmds 
in this area. He was busy writing ret)ort suggesting 
measurt s for preventing the oe<*urrenee of these flo<»ds 
wliieii are so freqiu'iit in our eounlry and devastating 
in their nature. Although very young, his n*searehes 
on clays brought him on tlie Kditorial Hoard <d' tin* 
Indian (\*ramies, ” a newly started (juarterly journUl. 

International Astronomical Union 

rile triennial me(*ting of the lnt<*i*nalioiial 
Aslronomital L'nioii was held at Stmkholm on August 
:{ to. I!).*tS, ami was attended by over four hundrt*d 
delegates from twenty eight countries. A meeting 
like this alfords opportunities for informal exehaiige 
(d‘ ideas, eomparisim of notes on research problems, and 
pi rsonal eontaet of astronomical workers from ditfereiit 
parts of the world. 'I'his year marked a <leparlure from 
the usual ))roeedure inasmuch as four sym])OSia were 
held at which papers wen* read and diseusseil. 'I’he 
first was tm the subject of Kmission Lines. Professor 
H. N. Husscll, of Prim eton, opened the discussion which 
was joined by, among others^ Dr H. Zanstra (Oxford), 


IVof. I). H. Meii/.el (Harvard) and Dr P. W. M»*rriir 
(Mount M'ilson). 

“ 'Phe seeond general symjmsium tlealt with the 
structure of the lAii verse. Professi>r JLirt .f. Hok 
(Harvard) described how the distribution of stars in 
the Milky Way could bt* analysejl by counts of stars 
in diHerent areas of tin* sky; Dr H. Lindhlad 
(Sloekhohri) diseussed prohhms of special ly|)es td' 
objects ill the .Milky \V ay; and Dr Harlow Shapley 
(Harvard) talked on the irregularity of distribution of 
external galaxit's, part of which is due to ohseiiring dust 
in the Milky Way and part to a real non-uniformity in 
the s])alial distribution of such objects. 

"Professor .V. Lnsiild ((iermany) andj)r H. (). 
liedman (P.iigland) ilisi*ussed stune asl rophysieal pro 
hliins at (Ik* third sym))osium. 'they Wi'ia* (‘oneeriK'd 
partieiiiarly with the (hemieal (*omposition of stars, and 
espciially of stellar atmosphires. 

" At Hk* bmrth symjiosium Dr It. d’K. Atkinson 
(I'inglaiKl) ami Dr Hen/t Stninigrien (Denmark) dealt 
with tin* ])robh*m of the source of energy in stars, i.e., 
with the origin of sunshine. I'lu* (*onstant radiation 
id* heat hy stars o\*i*r se\i*ral thousands of millions id' 
years cannot he ex})lained by the ordinary sources of 
heal, such as eouibustion, friction, or eompression. 
Proees.ses by which heavy atoms are built from light 
ones, with eonsecpient liberation of energy, appear to 
be a promising anil adecpiale energy source. ' ( 77n* 

Telescope ) . 

Facilities for Studies in the Alienation Office, Poonii 

'Phe Hombay (lovernmenl have issued a resolution 
regarding the facilities to be given for tin* study of 
Historical Heeonls in the Alienation Otliie, Poona 
It is pointed out that the .Marathi and the Persian maims 
eript Iteeords pre.served in the Peshwa’s Daftar, Poona, 
have been fully exjilored and partly puldished. 'Pheir 
nature and range is now known and nothing which is 
likely to raise vexatious land disputes has been found 
among them. At the same time, there ajipears to be 
a feeling among the public that adequate facilities are 
not given to students of history wishing t^> do research 
work among these materials. As an imjiroveineiit in 
this direelion can be made by following the lines ol 
work in other public Keeord OHiees, Government after 
consulting Sir .ladunath Sarkar and Hao Bahadur G. S. 
Sardesai, who have edited the Poona Presidency Corres- 
pondence and the Peshwa’s Marathi lUTord.s and 
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also possess wide experienee of record manaireinent 
from tlieir lon^ inembership of tlie Jiidiaii llistorital 
Records Commission, have issiied instrmtions to tin- 
following elfeet. 'I'lie old Mtali, (lujarati, Kanarrsr 
and Persian Records (if the Alienation Odiee which 
are maiidy of a historical character as indicated in tlie 
Hand Hook to the Records in the Alienation Odier, 
Poona, sanetioiual hv (h)verninent in should ht* 

freely olfcrcd for inspccticni hy rcseareli students on 
fonnai application as ri‘(|uired hy tiu* Rules for Insp«-e- 
tioii i;i:)ntaiin‘d in the Hanil Hook to the Ree«)rds nnn- 
lioiied a})Ovi‘. C(‘rtain other Records should he made 
availahh* for study in the room (d‘ the Alienali(»n Odiia* 
in which the (‘ditorial work (d‘ the Peshwa’s Daflar 
Serits was done, and should he at dis))osal of tin* newly 
a))|)oiul(‘d Archivist for his own study and for study 
hy authorised invi st iii;ators. 

Any notes mad*' or ccjpics transerilx'd hy an 
authorised invt'sl i^'ator shall fi<il he taktai out of tin* 
AiiiMialion Odiee unless the Assistant (‘ommissioiu-r has 
first passed them. 'I’hc ecns«)rin^' hy the Assistant 
( 'oiuinissioner shall he doiu* with the hast possible 
de lay. 'Pile notes and transcripts made by authorised 
iu\ estij»;ators shall l)e aeeejiled by the Assistant C’om- 
missioiier for censoring', even if hand written, pimvided 
they are clear and le^»ihle. 'I’ranslalion int<i Kn^lish 
shall not he insisted upon. 'Phere will h»' no ohjeetion 
to the liistori(‘s of old oflieial or noble families heiiij** 
studied or copied. 'Phe new arrangements should he 
given a trial for one year, in the first instance, and the 
|)uhli( should he warned that if the concessions are 
abused and any damage or loss is iaustal to the Records 
these orders will t>e eaneelled and access to the Records 
hy research students will he restriet<ai. 

Transfer of “ The Scientific Monthly ” 

yV/e Scientific Monthlif which has been an official 
nrgan of the American Association for the Advaneemeiil 
of S<-ienee since 1907 has now, .we learn, been transferred 
h) the Association following an offer hy it at its annual 
meeting held in Atlantic City in Deeemher to the 

' xtent that it may he received by all its memlH'rs. X<»w 
the Monthljf is to he edil<*d at the Washington office 


of the Association. We (piote the following lines from 
the journal in its Novemht‘r ID.'tS issue written in this 
eoniU‘xion. 

“ 'Pile transfer of the journal to tlu* Aineri« an .Vsso- 
eiatitm. combined with eliieieiit editorship, should give 
the country a better journal of gemral seieiui* than 
it has evi*r before had. It should greatly ineri'asi* the 
meinhiTship of the Association and have the eo operation 
of all workers in si-ieiiee. 'Plu-re will he no I’haiige in 
(‘dilorial policy, hut an eiuleavour will he made to make 
the jtuirnal not only aulhorilalive, as it has always been, 
hut of greater interest to those educated people wim 
wish t«» billow the advances and share the spirit oi 
s<*ienee, the dominant factors in modern eivili/at ion. 

It may he ineutioiu cl lu're that the Scientific Mnnthli/ 
was estahlisheil under the name 77/e J^opnlnr Science 
yiontlilij by .1. W. ^’oumaiis and the firm of I). A])ph‘- 
lon and Co. in 1S72. Phe journal attained luueh 
intliunei* and a relatively large eireulalion, and can 
boast of having published emit rilnil ions by siu-h emi- 
nent seiiiitisls .as Darwin. Spencer, Iluxhy, 'Pymiall, 
and so on. 'Phe journal, however, due to v.'irious 
reasons became imjirofilable, ‘’having been eondiieled 
for a time at an ;mnual loss of about .'f'l (),()()(). when it 
was sold to the presiut owner anil editor Dr .1. .Mekeeii 
Cattell." 

Dibar Dighi brought under Protection 

Divyoka is remembered as the hero ol the revolu- 
tion in Heugal, in the last quarter of the eleventh ei n- 
liiry A.D. He was elected king after the fall of 
Maliipala II. the reigning king of the Pala dynasty of 
He 4 igal. 'Phe Dibar Dighi which is situated in the 
verv heart of the Varendra area of North Heiigal. at 
the village of Sapahar. in Dinajpur District of Heugal, 
and the .‘12 feet high granite monolith pillar standing 
in the centre of the Dighi, have been suggested of late 
to be inoniimenls of Divyoka. 'Phe pillar itself which 
is oi’tagmial in shape, capped hy an elaborate capital, 
is ealleil the Dibar Pillar to which the Dighi ow’cs all 
its archaeological importance. We are glad to learn 
that the (iovirnment of India have recently issued orders 
extending, under the .VneienI Monuments Preservation 
A<*t, protection to the famous tank (the Dighi) and a 
space of ten feet around the embankment. 
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Developments in Radio Receivers 

V»‘ry novel ainl interesting radio sets desiiroed to 
remove both liiimaii and meehanieal obstacles t<i belle** 
reception of l)roadeast programmes on medium waves 
are the features of the models now put in tlie 

American market. 

'I’he ' lime tuning’ device fitted to some of the I Dili) 
(r. K. sets eliminates the human side. 'I’his device makes 
it possible to preselect anv one of the live stations for 
any fifteen minute period over a full twentyfour hour 
span. It is only necessary to select the items from the 
published profi:ramm(‘s and set the timing switch. It is 
then not nei'cssary to ^o near the .set, wliieli will turn 
on and off, change stations, and perform manual func- 
tions automatically. 

The fidl technical deiail.s of this device arc, bow 
ever, not yet available. 

Another interesting feature of some of the (i. R. 
sids, is the use of a ‘ beamaseopc,’ a built-in shielded 
loop antenna that eliininatt's the nuisanee of outside 
antenna and ground eonneetions, and reduces local no'ise 
interference. 'I'liis device is of great engineering 
interest. The electrostatic shiehl used consists of a 
weave of wires and fabrics, 'rhe wires running up 
and down are insulated from each other by the fabric 
weave except at the top end where all the wires are 
soldereii to the top plate. 'I’he bottom contains shield 
plate exactly like that list'd at the top except that 
only one wire eonneets to the bottom shield. 'I'lic loop 
is mounted inside this electrostatic screen. 

Where local interference noise is encountered, the 
reception is improvt'd liy rotating the heumaseope so as 
to balance out tlu? t'leetromagnetic field of the noise 
sources, 'riie electrostatic field of the noise being 
eliminated due to Mie shielding. 'I'lie intensity of the 
received })rogrammcs is entirely 


rec'cption by the loop is due to the electromagnetic 
components of tlie signals. Most noise signals originate' 
near the receiver, and the interference, after the beaina 
scope is properly oriented, is mostly due to thi' eleetro- 
slalie eompoiU'nt which is stronger than the eleetro- 
niagnetie component. 'I'he shielding is thus important 
in reducing the noise. 

Artificial Plastics 

'riie York Thnejt reports that four research 

w’orkers in the l)c])artmcnl of Agriculture in llu* U. S. A. 
have tleveloj)ed a mc'lliod for converting saw-dusl. 
straw’, W’ood waste and waste sugan'aiie stalks into 
valuable .synthetic plasties. We reproduce the follow- 
ing from it: 

“ The invimtors have found that by cooking any 
one of these wa.stc materials with water and aniline 
under steam pres.sure a mati'rial is obtained which can 
be moulded to form a rnrd, dense, black, shiny product 
like glass. It has high strength and resistance to 
w'ater and moisture. It is an excellent electrical insula 
tor. Huttons, door knobs and steering wheels 
autos, radio panels, etc., may be made from the plastic. 

The process is simple, reciuiring but three hours 
for cooking. The yield is from 85 to 95 percent ot 
the original w’aste material. After the compound is 
dried it is ground into powder. Tnder heat and from 
1,600 to 8,500 pounds of pressure, the pow’der is 
moulded into the .synthetic resin. 

The patent, taken of the new process, is assigned 
to Henry A. Wallace, Secretary of Agriculture, 'rhe 
inventors thus give the government the right to usi* 
their invention without any payment of royalties.” 


It is interesting to note that recently the University 
of Calcutta jointly with Dr M. N. Gosw’ami, now 
unaffected, since the officiating Head of the Department of Applied (’hemistry 
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has tak(‘n out a patent for the inanufaetitre of plasties 
from some of the seed-oils of India. 

Synthetic Silk 

A new artificial silk, superior to natural silk or 
any synthetic rayon i?i its linem*ss, strenj^lh and elasti- 
city has been ])atent(*d by the late \V. H. Carothcrs. 
eheniisl of the K. I. du P<int dc Nemours ('oin|)any. 

Completely synthetic in their origin, the new fll»res 
can be (‘asily drawn to a si/c e(|ual to the diameter of a 
natural silk filament, or in the extreme ease, to only 
<me-sev<*ntK’ of the diameter. Yet the new fibre shows 
a tensih' strength equal to or better than that of silk. In 
some eases the libres are .^0 per <‘ent stronger than silk. 

“ 'I’he elasti** recovery of tin se film s under modt rale 
elongations was very remarkable," slates the patent, 
" and in this n speet was mueh siipt rior to existing 
artificial silks." 

'This <'xeellenl n'covery of the lilier, afl< r slrelehing. 
makes it “ especially useful in the preparation of knitted 
wear, such as stoikings, gloves, sweaters, umh rwear 
suits, etc." 

'i’he fibres arc “ lustrous and silky in appt‘aranee " 
and are almost eomj)Ielely insensitive to moisture. When 
imule into fabrics the syntlu'tic* fibre fabric possesses 
a far better elastic reeoverv than natural silk. 


The Carothcrs patent (Xo. 2,l.'l0.niS ) witli Sob 
broad and basic claims describes llu* production of 
fibres from long chain amint* compounds, 'riiesc arc 
prepared by reacting diamines and dibasic acids. Out 
of this reaction come acid salts which are crystalline 
solids having fairly definitt* melting jmints. Kighl 
specirie ways of creating the new fibres are diseribed. 
A typical reaction is a mixture of 1 kS parts of pinla- 
metliyleiie-amine, parts t»f sebaeie acid and !• I* parts 

of mixed xylenols. 

A remarkable property »>f the new libres is the 
ability to str»‘teh them up t«» 700 per eiiil and thus 
create permaiuntly an almost complete alignment of the 
matt‘rial. 1’inh‘r X-ray study sharp ditlraetion images 
an* obtained wln\h denote a " true fiber ". 

While extremely fine fibres can easily be* elrawn by 
the* ne‘W pneeess, it is alse) aeleepleel for the* pneelilel ieeii 
e'f leuiger fil.'iments which are* use*ful as bristle s, artificial 
straw, fishline le‘adc‘rs, musie‘al instrume*nt strings, dc*ntal 
floss, heerse* hair anel meehair subst iliilcs and the* like*, 
rile bristle* filame nts haxe* gooel snap, temghne ss and 
re*sistanc*c‘ le» water ". 'The* elu Pont Company has 
already annemneeei a brush cemlaining synlhelie* bristle s 
which, it may be* suspecltcl, contains the* new libres. 

While* the* fibres have* a lustre* like* silk, it is e*asily 
))e)ssibie te) lre*at the*m and reeluee* or de stniy tin* lustre*, 
state's the patent. 're*xtilc* experts e>f the* National 
Hiire'au ot Stanelanls be*lie‘vc* that it will be* se>mc* time* 
be*forc* the* new fibre* will be* em the* marke*t in most 
important applie atiein, the* Imsie ry fie Id. (Sririivr Diffrst.) 


Manufacture of Motor Vehicles in India 


'I’he u.se of a motor c*ar by one* emt e)f e*ve ry five* 
Americ*ans, i.e., prac*tie*ally ln>evc*ry family has beeemie* 
a matter of very common ni*ee*ssity in Amerie a fe>r e|uie k 
transport, 'riie factors responsible tor this arc ])rimarily 
low production costs due to wiele use of machinery and 
mass prodiu'tion methods in manufacture and to e*he*ap 
gasoline as also the splendid ne*lwork e>f first c lass moteir 
roads, 'rile eevst of buying a ear is thus manage el within 
' asy memns and since the ears in America are generally 


se*lf-drive*n and the re* is che ap motor fuel, the* maintenane'c 
of a e*ar does not tax the* poe*k(*t eef a man of 
average* means. 'The* numbe r eef perseins per meitor 
vchie*lc* in olhc*r countries, even in fie“rmany. which 
has no oilfie*lds, searce*ly e*xe(*eds 100. Hut in India 

it is more than 11*00 (this figure* is for the* year 

ni.'M-). 'riie reason may be trae'cd to the* fac*t that 

the cost of an im))orted e*ar in Inelia preihibils one* 

with ave*ragc me ans to own this ne cessity. Hut still with 
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Ihf passage of yrars ihr iisu of ninlor \ rliicif s, l>otli rars 
and I nicks, is lai-oniin^' inon- (‘oininon. In llu* year n>.*i2 
she imported ears ami S.S77 trucks which figures 

h)r are n spec l i\ t ly 1 I-,.'! IS and 2I>,IS7. 'rilese 

figures are sure to he increased more if a serious attempt 
is made to popularise motor transport hy adequati* pro- 
paganda as is done in other countries particularly in 
Aim rica. ll»n- in India it is expected that persons with 
a monthly income of Its. .‘tOO may he induced to own a 
ear, if the cost, /.e., the capital ixpenditnre is halvial. 
It may ht' argued that consumption of vehieh's will s<ion 
reach the maximum poin> and thereafter no new vehitdt s 
will lind any market. Ihit a look at tin* luw modtls 
and fashiiins will eon\ iiiet* one how millions <d‘ ears are 
heing e«msumed annually in countries of origin. 'I'he 
r. S. A. proiiueed in lil.'ll-, ‘J,7.");{,1 11 ears (d' which only 
I .‘1. i.r., S.(! . were exported. it should he notial 

here that C.anada, heing within the Mritish Kmpin* and 
t ri joying imperial |)refer< riet“, has luen seleeteil hy some 
manufacturers as the exporting country in \iew of tarill 
ngulations and she also exporteil only .‘17.1 of Inn* 
total production which was the largest export figure in 
liKll. 

'I'he immediate eoneern of an Indian automohile 
mannfaet uring company should la' to prodiua* a serviee- 
ahle ear, eoinparat ivtdy eheaj) to purchase and 
(‘conoinical to maintain, and <'apHhle of good ineehanieai 
performaiiee. f rom yiar to year thereaft< r, ri‘S«areh 
should l)e carried on and changes made to adapt the 
ear to Indian conditions, such as climate, fashion ;ind 
economy of o])eralion whenever such changes are likely 
to stimnlale sahs. 

It has been seen fnmi a sur\ey <d' tin- types of ears 
registered in India that the h’ord ami the ('hevroKt 
modt ls eontrihule ‘JO and 1.5 per cent respectively. .Next 
comes the low ])ower ear, rir:.. .Vustin 7, 10 or TJ and 
Hillman .Minx and Hahy I'onl. It will lx* therefore 
prudi-nt to proceed along the lirn- of least resistance anil 
maiiufaeture first 

( 1 j ./ invdium poicer Paxsenip’r Car like the 
Fttrd i\S, I hr ('linndrt, or the PI i/nnntth ; 
and 

(‘J) ./ ('(tninn rrial Truch of IJ, ton vapacilfi. 

'I’he sann- engine vvill he usetl for both the vehicles, 
namely, a d-eylinder engine of about ‘J I- to *J.S 11. P. 
with suitable .-liti-r.-it ions in frame, rear axle, 
transinissitm, etc. 


It is an advantage for us in India that materials 
can he had at cheap rales and that we can have also 
cheap labour, 'riierc cannot he therefore any serious 
doubt about the t)ros])cets (d‘ the industry of inanufaetur- 
iiig motor <*ars in this ctnmlry. It is pro))osed l(» give 
here fuller details about the automobile imluslry, refer 
cnee to which was made in these pages.* 

'rhe industry, as has been found from the ex]x-vienee 
of tin- factories abroad, rneds to be built in stages, 
rhj., 

( 1 ) Putting Uj) and working an .\ssembiy Plant in 
the first year, (hiefly with imporl(-d p.-irts ;ind 
ae4-t-ssories. ^ 

(2) .Manufacturing some parts locally and assembi 
ing about (5, ()()() ears and trucks in the seeombyear. 

(:i) (’omphdion of and working a full sized f5n lory 
in the third year the number of <-ars ;ind trucks 
de]K‘inling on the market (Uniand, probably 1 2,000 
vehicles in all; and 

(f) I'rom the fourth year onw.-irrls. to go on 
manufacturing as many as e;in la- sidd up to a maximum 
of 15,000 vi hii-h-s. 

1'iguri‘s suppli(-d ami supporldl by t-xperls in this 
line on the aliovi* broail luads of the industry pertaining 
lo tlh- capital (-osls for the sanii* are gi\en below: 

Hs. lakhs. 

l'’iH.sT Staco*: -Assembly Plant only. 

.\ssembly Plant capable of asst'inbling 

10.000 cars and 5,000 trucks .. bS.OO 
Huilding for samt- including land . . 7.00 

Skco.n’u SrA»iK-- M..iiufaeluring plant. 

{Additions nerrssarif for a factor if 
of the fall caparif tf propose// }. 

Plant and .Mai-hiiiery for the manu- 


facture of motor engine, clutch and 
transmission .. .. 2 1 *. 00 

Do. for manufacturing Body . . 20.00 

l)t>. for manufacturing Pear and 

I'ronl iVxles lO.l-O 

Additional Floor space for .Ma<hinery 

and 'I’ools . . . . . . 2.70 

Working Capital . . . . 50,00 

'I’OTAL . . l.TJ.IO 


Or, say, in round figures Hs. I.'IO lakhs. 

•’Seir.NeK. and Ci Lieur, 4, 255, 1938. 
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li few loi*i ij;n assciiilily plants an- in upt-ra- 
•lion in India, tin- first sla^v is m-i-t-ssarv In train llu- 
slalV and tin- Ial)()nr. It will also In-lp to dispt-l any 
mi*«^ivin^s for tin- p<-rsonin*l of the- futnn- inaniifattnr 
iniC ])lanl. It will inoroovrr ])ro\idc‘ an opportunity lor 
s|)adi--work in favtinr of sales of tin- iinlii^vfions pro- 
diutions. In tin- S(-(-<nid sta^v, wliih- nianiifaotnrinj>> 
parts, tin- wisi- polity should he to inakt- easy |)arts first 
lor whii-li the- folhiwiii^ t)rde-r should he- ohserved: 

(1) IJody, (2) Rear and fnuit axles. (;f) 'I’rans 
missitui system, ( t ) Kii^iiie. 

'I’ln- aiRomohile- iinhislry is a complex husiin ss. M 
is lo hi- i-ondin-ted on a hi^ seah- and at tin- same time il 
i'e(|uires miieh still and seieiitifie aet-iiraey in tlie prudtie 
lieiis. It is oidy (-a])ahle of earning- prolil when pro 
duel ions exceed at least r),()()() veliieles a \ear. In 
I'.urope and the rnilt-il Slates of America, whieli can 
claim a lon^' history hehind (his industry, the indi\i 
dual parts and a(-t-esst)ries which to make up an 
aidomohile, an- still mannfaetured in numerous small 
lat-ltn-it s <»r workshops. 'I'lie-re the persons ( tineeiitrate 
attention on one or a few parts only and hy adoptin,i> 
intensilied di\ ision of lahour and mass production 
iin lluMls they ha\e gradually come to ae<[uire specialised 
know led jre and hi|i>‘li (et-hiiieal skill. .Maxiiniim iinmh. •* 
of parts made in a i-e ntral factory amount t(» .SO pi-r e-eiil 
of the total, some nnike- oidy SO l<i 10 per eent. 

Ue low is ‘•iM-n an e-slimati-d eost id' iinishe-d ear parts 
reiuly to asseinhh-. 
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Of the aho\«‘. the manufaelure of wheels and tyres, 
railiators. chassis frames, elect riial eejuipnu-nts, instrn 
meiil panels and e‘arhur« tt«»rs liaxi- he-eii speeialist-d hy 
eerlain firms ahroad on a mass preuliu tinn scale, 1 1 
will he ei-t)ne>mieai to import them for some tune at least, 
.’some- e>f these- parts, of eeuirsi . li|.e spe e elomete r, if tlle-y 
are atteinple-el in a sini^le- all im liishe- fae-te)rv, are- 
likely te) he- eruele and e-osll\. Rut with the- i;n»wlh ed’ 
the- iiiehistry in India many plants will sure ly sprinj» up 
aiming- at the preidiielion eef these parts he-eause- the re- 
will he- a reaely market. 'I’he- fedlowin^- list may }»;i\e- 
ail iele-a eef the- \arie-li(-s eef parts of a meile)r \e-hiile- that 
can he- manufael ure-d h\ indi\idual firms; 

(Jj .Meelen-S. ( ‘J } Transmissie)!!. f .‘t j .’steerin'; (itar. 
(I-) I'raine-s, ( T) ) Axles Rear and rreenl. (li) Fe-ntlers 
and (iuarels lIoe)el, (?) Lijulils Head, 'I'ail, Side- and 
Inside*, f N ) Ratteries. (0) .'starte-rs, (10) Running 
Reiarel, (II) fias 'I’ank. (12) Radiator, (l;t) (ihiss 
Winelows and Frames. ( I !• J Rexly. (1.")) Whe e ls, 'rvre-s, 
anel Rrakes, (Hi; Cushieuis r])hedsle-rin^, (17) 
IJen-ns, (IS) Spark IMu.i;s, (10) Sprinj;- F reml and 
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Rear, Val\i-s, ('iishions, niiinjx rs, (liO) SIhk Iv Absorbers, 
(21 ) (la.skcls, (22) 'I (ibiri^, bolts. Nuts, brass C'astiii^s. 
(2.*tj 'I’ools aiul Macbimry. 

'rii<‘ abo\i* is at) cxliaiisliv r list of indiistrirs onjoy 
ii)^ siibsiiliarii s in Dot roil, wiiicii is tin* cbicf o iiln* of 
ilir aiiloiMobilc iiidiislry in tin* I'nitod Stabs of 
AiiU'r)<-a willi an a;^\nr< 7 »alr capital of Rs. ooO ci'orcs. 
Many car makers in America aia* known to obtain even 
the parts in cast inns, forcings ct<‘., in a <tiiiIc form 
fi'om fonmlrics ami fornc shops and tlicsi* ar<‘ heat treat 
ed, maeliimai, assembled and ^iven a finishing touch in 
the Central b’actory. 

In India, however, it will lu neeessary and ad\ is- 
able to maim fai t m*e alloy steels, east iron and iioii- 
ferrons parts id ditlereiil spei'itientions loi a small seali’. 
rile ecjiiipmeiit for eastings and forgings consist of a 
eiipiila, an elect rie furnace, a hydraidie priss, a b-w 
forging hamm<-rs ami a Ki im‘h .‘t high I'olling mill. 
'I'Ik* cost for thesi' should not exciC'd Rs. 12 lakhs. In 
this eonm'i'tion iiiily luidy sheet will have to be brought 
from oiitsidi'. The body of the ear may be all steel 
or of the eompositi' type consisting of both stcid ami 
wood. .Ml steel body is goo<l for Indian conditions but 
Iwsides tin* cost of steel, that of pi'esses and dies will 
amount heavily for an estimate of 12,000 to 1.5,000 
vihieles. .\ml on the other hand, sinci* tin* total annual 
imports into India have averaged only about 10,000 
during the six years ( inled in 11).*1.5, it would not be 
prudent to risk capital in equipment, ami attempt to 
jjrodiiee more than 12,000 ears tt) begin with. 

As will be evident from the foregoing, no exaggei'at 
ed claims on the prosj)eels of the industry have been 
made ami the situation in India h is been fully appre- 
ciated. 'I'he maiiufaeturing pi*oi*e..ses have become so 
mechanised that it is reported only 5 per cent of the 
labour in Coni factory is skilled. It will be neees.sary 
in the beginning of the industry in India to im])ort a 
number of expi ris and engim’i*rs but tlii re seems to be 
no diflieulty in getting the serviei s, with n*gard to this, 
from foreign linns ineluding the training of a few 
Indians in their fai-tories. 'This will be ex})e(lile(I when 
one or two automobih* faetoriis will be taken into <*on- 
lideiu'e by the promoters of the industry here. They 
will be asked to estimate costs and to makt* a complete 
detailed .scheme and to have it executed under their 
guidanet*. It will be interesting to point out that some 


of the American automobile eoin))anies have e.stablished 
branches in foreign eountries. 'riiey have financial 
interest.s in the branch firms but tin* labour and control 
ling staff einiiloyed are entirely, or almost entirely, from, 
the country in which the branch factory is situateil. 
'rile examples art* Dagenham Ford and Vauxhall Works 
in Finglaml, Opel and Ford in Oermany and Matford in 
F’raiiee. 'Mie Ford Company has been ht'lping tiu 
Russian CioveiMimenl to build up their motor plants, 
'rile interest of .Mr Fortl in this transaction has been 
that the Citivernment there have agreed to purchase 
fi*om him maehinery, t‘(|uipment and tools valut'd al 
ovtr rupees ten erores spreatl o\er live yeai’s. • 

In tin* Cniled Stales of America some of llu 
smaller maiiufaeturing firms are bi'ing pushed out ol 
business by the larger ones gearetl to mass production. 
'I bey are likt*ly tt) consent to ti’ansfer their plant and 
.st rvit'cs to India. Hut as eo op(*ration with small lirms 
has disadvantages inlu reiit in them, it should be soiighl 
only if Ibe largt'r lirms fail to resjxnid. 

'rile basic need of this inibistry as w;is inentiomd 
earlier in these pages is the cooperation of the politi 
<al and money power of the country, 'riu* question of 
capital can be aiiswenil very eflieieiitly if the (lovern 
meiit can be induced to eontribulc, say, 25 per e<*nt of 
the capital, which is Rs. 150 lakhs at a modest estimate, 
in view of the importanei* of this industry for the army, 
the railways and other (Jovernment departments and 
also in view of the nation building value of the industry, 
'rile ri’inaining portimi of the eapital may be raised 
by shares to be collected from all parts of India. I'or 
efficient woi-king of the industry, besidt's a board ei 
directors, there shall be a executive committee to eon 
duet the business part of the undertaking eonsi.sting oi 
V meinln . s of the board of Directors, and JJ exeeuti\ 
heads of the factory. On these conditions the pubh\ 
will be easily induced to subscribe to the ea))ital of tie 
company. 

As regards eo-opi‘ration of politieal power, in tin 
initial stages help would be n*quireti from the (loxern 
ment of India in the following directions: 

(1) 'rile (‘xisting iluty on motor vehicles is now 
revenue duty liable to be altered with each Rcvemi* 
Rudget. At prt'.seiit it is .‘10 per cent again.st product 
of the United Kingdom and other countries within tli 
Hritish Kmpire, and .‘17 A per cent again.st non-Kmpii 
countries. In the ease of India a tariff duty of at lea- 
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.30 JKT cent should roino into foivt Troin tlio datr the- 

ii.'W factory is able to produce (5.000 vehicles. 

• 

I’licrc should he a clear understanding' that the 
(Inly wonhl not he less than .‘57.1 per cent lor at least 
10 years from the dale the Company hei;iiis to markel 
its vehicles, and, if for any reason it is lowered, the 
, iiidiislry should receive adecjiiale money eoinpeiisat ion 
for h»ss of that ad\ antai*v. • 

(2) (fovernmenl should a^ree to purchase from 
the new factory the supply of motor ears and lorries 
ordinary required for tin* army, the railways and 
other (iovc rnmeiit departments and services. Tin y 
should supply a reasonahle list of re({niremeids m 
advance'. 

(.‘5) Kefnnd e)f duly should he allowed on fonii^n 
raw .materials and semi finishtal parts impen-lial lor 
issemhly plants started within the eoniitrv. 

( 1) (’oneessions should he availahh* fe>r tin- first 
live years in regard to railway fre-ii»hl for raw materials 
Mini liidslied ears in eoJineetieni with tin- industry. 

'rinse- are* ned unjust e»r unjiraet ie*al preipeisil iems. 
In (h-rmanv sitn-e- I!h‘5.*5 Me-rr Hitler has l»een 
life rint»- eenn-e ssioii e)r a pe-re-e-nt ai;e- re-eliiet iem eui ine-enne- 


tax tel tlmse* who are- pure’hasini*- a nmlor vehicle- e)f 
(ie-rman make*. I’lie- result has heeii that (lermanv, 

whie*h proelneeel ll.OOt) e.irs in liCfJ, mannfaet nre*el 
IS(),()()() ears in lit.*!,-). 'I'ln- feireii^-n ears have- lei pay 
a heavy impeirt elnty anel alsei a ta\. which is not pay 
ahle in tin- ease* eif (ie-rman ears. l-'ve-rv ^eiv enmn-nt 
ele-partmenl . eve-ry loe-al autlnn-itv. e-ity muide-ipal 
eeirpeirat ion. hospital, is eddi<>e-el tee huv (ie rmail e-ai's. 
I'oday fiermanv ranks thiril in the list of m;imi 
tae-tiire-rs eif iimleir vehie-hs e»f tin- weerlel, Ann-rie-a anel 
fireal Hritain oe-e upv ini;- the- llrst tvvei plae-e-s. 

He-sieh-s the- e-e-eineimie* peissihilit ies ed' the- ineileir e-ar 
mannfaet urin,i>- inelustry. it is sure- lei e-ominunie-ate- a 
psye*hedoi*ie*al aelv aiilani- to many kinelre el iiielust rie s and 
this ad\ ant.-i^'e- will he- re-lleeit el in iiu re-ase-el e-mple)yme-nL 
and e-xte-inle-il huyin^- power. l-'iirllier. the- inelustry 
will neil he only a sonre-e- eif meire- e-mplo\nn-id feir our 
|>, eijile hut will also inaik a eie linile- step in eiiir elefenee- 
preii'rammi . It is an inelustry whie-h is e-apahle- of 
!-\pansietn in either elireetions anel has iniwadays he-e-n 
t ransfonin-el to a elill’e rt nt eharai ter for e-ale-riny; tei w ar 
materials as is e-v iele-id freon tin- n e-orils ed the- ‘ Morris' 
in l-'.n^;laini. ’ .Skoela ‘ in ( V.i < hoslov akia. e-le-.--' 

^ Ha -e-d e»ii riun(tsnls hu ifii ii II 1 1 1 III • ih i h fnrhn 1/ 

liniiihiin ttv sir M, \ iH\ r-»v a I a \ a . 
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TrualnuMit of Pulmonary Asthma with Vitamin C 

I laiiirst o and Ids associalcs lliink llial the nnreli- 
ahililv of the rrsnlls ohiained her* lolorc in lli«‘ Irealnn-nl 
of jnilinonarv aslinna jnslilies trials with new nuasnrrs. 
Nnrn« n)ii*> in\ estinali<»n on \itainin (' diseh»s(<l a niiiidx r 
(d’ phannaendynainie action which warrant its ciiipliiy 
nil id in disorders that have iiotliing in coinnion with 
(■ axitainiids or (' h vpox itandnosis. h'or instain-c. it lias 
hccii proxed tlial xitandn (' is a pow« rlnl t-alalyzcr, that 
it slimidatis tin* actixilx of dill'crcid fcrincnts that it ct>n- 
trihntcs to the niaiidcnancc of the Innctional actixity «d 
the hone inarroxx- ami of the capillaries, that it possesses 
anlilo\i«‘ ami anti indclions propi rlics, that it influences 
the sx inpat 111 t ie nerxons system, that it has a dinci 
I rt'i’cl, that it lidinenees the tonns <d’ the heart and 
lhal it has a stron«*' ant ianaphylaet ie action. Uelatixe 
to the latter property the authors point out in I*rr,ssr 
Mrdiailr, I\'iris, ]i!, Se|)l. ‘J t, that In x arions palho 

lo^ie di‘*orders xxhieh are iliie to aleruy it has heen 
demonstrated that aseorhie iu'u\ diminishes the hyperer- 
i;ie maidt’estal ion as well as the modifications in the e(|nili 
hrinm ol' the hlood proteins xxhieh are eharaelerist ies for 
these hx pereriiiii' conditions. 'They cite reports from the 
literature on the aid ianapliy 1ai t ie action of xitandn (' and 
on its us( in the treatment of asthma and then state that 
they used xitandn (' in twenty eases of asthma most of 
which wi.re idislinate. In fifteiii of these eases the 
results were 1 * 00(1 (O* faxourahle, xxhile in the other live 
east s they were donhtful or nei»atixe. 'I’he authors i»ive 
several < ase histories and then analyze the results. I'hev 
take up separately the action on the indixidual allaek, 
on a series (d‘ attacks and dnrinu; a jieriod of inlennis 
sion. Ut i^ardini;- the action on the indixidual allaek, 
they say that the injection of xitandn (' has suspeiisixe 
action hut that Ih e return to a normal respiration is sloxv 
(irom lit teen to thirty ininntes; and exeii then may he 
ineompli le, 'The nuraxenous injeelion is the only really 


(Heetive mode of admiidsl ration during' the attack and 
the doses must he lomparativily hij*h. .Vt the first 
inj(‘elion from 200 to .‘U)0 injr. should lie administered, 
if no improxemenl is ohservahle after fifteen minutes 
allot h«‘r dose from 100 to 200 m_i*‘. may he «iven. Ahoiil 
the I Heel of x ilamin (.' on a series of attacks, the authors 
say that in the easis xvhieh react xvell to the vitamin ( 
therapy the attacks cease entirely after from on(‘ to 
fixe injections and that the attacks alxvays luaimu* hs>, 
SI vere and ])roloni*‘ed. Ilnrintc the period of cessation 
the injiations are eontinned inti'rmil tent ly. Patients 
xvith certain prodromal symptoms should have an injee 
lion ex cry tinu* that it seems necessary. It is adxisahle 
to ^'ive other patients at least fixe or six injections every 
month of 100 m«{, each. 'I'hi mode of adndnist ration is 
intravenous. ’I’he intramnsenlar injietions an* reserved 
for the periods of intermission and for tin* eases in xvhieh 
ini raxf inins injection is impossihle. 'The authors found 
that the oral administration of vitamin (' has no anti 
asthamtie ellVel. 

Ilie State and Medical Research 

Sir Kdxvard .Mellanhy, secretary of the .M(*dieal 
Iteseareh (ouneil, London, delivered the Harveiaii 
oration at the Itoyal (’cdle^'e of Physicians on “ I'ln 
Slate and .Medical lli'Si'areh Jle said that privati 
eridoxvmenl of research had no proud history in (ireal 
Hritain aIlhoni>h tiurx* hail been line exeejxtions in tin 
ease of inedieine. As to government support, it took a 
”:real war to make the jroverninent set up the Depart 
inenl of Seientifie and Industrial Research in 11)15. 't he 
Mi*dieal Research Committee xvas ori;>;inate(] in IDl.'l in 
eonneetion with the National Health Insuranee Ael. 
'riiis arrangement xvas terminated in IDll), and the 
Medical Research Council received its present title and 
eonstitution in 11)20. It is Hnaneed with money provided 
l>y the government. During the present century tlnri 
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have been two rapijl liiensases in ri sran li 

at‘^i^■ilv, sidi* by sidi : Ihe oiif in his eonnirv, 

orjiaiii/.eil and to a lar<**c extent tinaiieed by lln- Stale. 
tlu‘ other in the I’nited Stabs, rieldy endow <‘d amt ion 
trolled by private interests. Kaeh hail already pnahieed 
a j;ood harvest. 'The recent Nnifield scheme, slartid at 
Oxford, was possibly an indication that pri\ate persons 
would in the future re^rard the i iidowment of rt si arch 
here as more worthy of their support. The most limit 
in^' failor in all research activity, and espeeialK in 
medical research, was ])ersonnel. I'he niimhi r ot 
jieople who wtri* trained for and capable of doinu work 
of this type was not lart'c. liy \arious means tin 
eoiineil was tryin«; to increase their number. 

Speaking of Ihe work of the National liislilnfe lor 
Medical Research. .Mellanby said that it had alwa\s 
reached the hii»hest standard. One aspect of it. of 
particular interest to the physician, was tin liioloi^ie 
slandardi/.alion of drui;s. In this the institute led tin 
world and had rendered a ,j*reat seiwiee to m.inkiiid. 
Another line of jioliey was Ihe plaeiiii*' id' units of re 
siareh in different institutions, and this has shown ureal 
diw’elopimnts in recent years. Short of a ealasi rophii 
ehaui>'e, which mi^'iit ujisel or even destro\ national iili . 
Ihe future w/is brijn'ld. There was no doubt that mon 
and mon* knowledj;e, ;;ivinj*: control, both preventive and 
curative, of disease would be obtainid. The diilieiiltv 
lie foresaw’ was not that of obtamiiiin' knowledge but -.f 
ils appliv'ation to human needs. 'This would dt pend on 
(lie education and wisdom of individuals. \\’iihou( :iii 
< nliL',hlened ))ublie o])inion the avi rai»e person would do 
iiothinj;’ to save himself, and the State would do less. 

l ieatmenl of Hemophilia witli Female Sex Hormone 

Koesis ,‘in<l llassko ])oini out in Driilxthr 
:nu.\rhr IVuchruscIniff , I,eip/i,u’, '>'/• lli‘d ‘'inee women 
do not show the symptoms of hemophilia although llu v 
transmit it to their offsprini*’, it has been eonelmhd that 
I lie sex apparatus and the ttndoerine sysitin ol women 
prevent the manifestation of the disi ase. ( ‘onseijiu nt Iv 


attempts were made to loiinti rai l lieinojvhilia by means 
of female sex hormones. 'They describe ease histories 
and then taki up the dosage, point in<>’ out that during' 
a himophiiie hemorrIiaL'i', from .'>(10 to I. ()()() tnoiisi units 
of fiinalc sex hormones must lx- ;ulmiiiistered daily. 
'They maintain that the best results .are obtained by 
the inf ravt nous in jection of ;i preparation that contains 
all Ihe hormones of the ov .aries. but that the subeiilatu ous 
injeetion into Ihe extensor siirf.aee of Ihe Ihijuli is Ihe 
more simj)le melhoil. Diiriui;' sivere In inorrhai;es, oOO 
mouse units m.iy be- .■idminislered by ini rainiiseular injee 
lion twice daily and the .‘letion of this treatment can be 
siipporbd b\ corpus lull urn l.ibhis. 'The capacity ol 
ihe ovari.an hormone to arrest In morrh.'i;;e ;nnl promote 
eo:i,*;ulat ion was provid also when it vv.'is ;nhninislered 
loi.ally. for iii'.t.'inee in tooth e\l rael ions. In vitro tests 
eiirroborali d tin eo;ii 4 ul;il iiii^ < lb et of ov.irian hormone 
i \lrael on hemophilic blood. 

It*.sts l«.»r Ren.i! I'lim lion 

Ibaiieanli sl.iles that ( liroinoseopv bv iiidii'o carmine 
is a mon sensitive test than dt seeiidini; pyelojuraphy for 
the measiirnient of n nal fiiinfioii The aiilhor carried 
on a t Diiiparal i\ e study of tin- eliiiiiiial loii. in ihe same 
p.'iinni. id indiiL^o e;irmiin ainl op.'n|iu siibsl.'inee which 
was ini I avenoiislv admmisb la d for ih set inlini; pvelo 
uraj'hv. The observ :d ions w i ri m.aih in a ;.*roup td' 1 .“>() 
eases wliiih iin liidetl pv t hun pliril is. n nal ptosis, 
hv ilroin phrosis I rom eitlu r renal j)tosis or ureteral or 
pelvic calculi, ealeulniis and olln r torms of pyonephrosis 
.and hv dropv om plirosis. la nal I iibt la ulosis. renal tumors, 
Ininaluria. nii.d (ilo|)ia. (onliision. eystitis and some 
other renal diseasi s. lb found ih;d •^ravi aileralion ol 
tin reu.il p.arenehvm.a .na shown bv disl urbaina s id I he 
same intensity in tin iliminatioii of the indi^'o e.irinine 
and of tin op.'n|ne ^ubslanei . Winn the p;irenelivma is 
slightly invidviii tin t Innin.dion id the pv elo,i* rapine 
subsl.-niee is norni.al, w In re.as iinlij^o earinine is either 
nisuilieieni Iv eliminab d or not eliminated ai all. 

M ntllll 't ill III. S« |il. p), dlMlll”ll 

•I.A.M.A., in. Nnv. 12. insjs. 
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nf viHi lia\r prohabl y ('\rr dreamt of 
coinpariii^' a iu allli laporl, in nlHcial bine Inmk covers, 
with .'i “crime luit tlial is wlial I am ii'oin^ to 

do. rile aM ram’ (ieteeli\e story, as a matter of lai* . 
is not rnarl\ s<i (Acitinij as those to he found in fin- 
health nports «»f this eonntry. \Vt* epidemiologists art* 
eonstantly i iij^a^'id in followini;' up eiiies, teailiiiL;; to 
deteelioii of the a^iiits causiii,*;' sickness and (hath, and 
<d’ the methods these agents ailopl ; in some cases tlit^y 
may he \irnlenl i;» rms, like those of eludera t^r platiiie. 
in (»th« rs, mnrder«»ns female insects like Ihe sle^'omyia 
or the anophch 1 , able to spread \ello\v fe\er and 
malaria, haeh li.as its own s)a‘eial plan of alta(‘k. 

livery health otlieer can have all tin* thrills he 
wants in work of this kind. 'Tin* prevention of mnnhr 
is seldom dealt with in (ietion, in the field of epidemio 
loi;y, howe\<r, whilst the expert, unfortunately, has 
many innrders to in\ cst ii»ate. his main purpose is tin* 
pr« Million of these crimes against humanity. 'I‘here 
comes the thrill, and the epideiniolna'ieal sections of 
the Public Ile.'illh (’oinmissioner’s report contain the 
exciliiiL!: storii's. 

.\nother eh/ipter deserihes the nnmerons empiiries 
Im in:;' eondiiet( «l by rest ;ir( h workers. The more im 
port ant subjects under im es| iyat ion inclnde mal;«ri;i, 
m.-d niitritit)!!. cholera, playne. leprosy, tnberenlosis, 
m;il( rn:d :iml ehihl morl.-dit\, r;diies and kala a/,ar, but 
there ;ire m.'inv others. In eaeli of these directions, 
highly skilletl deleeti\( wtirk is constantly i^oing on, Ihe 
(io\ eminent of Indi.'i, thron<,ih Ihe Indian Hesearcli 
I' lmd .\ssoeiat ion, prt)\ idin^; animal jL;r.‘nits, in order 
that by tin se nn ;nis sickness, snll'erin^ and death may 
be rediieed and preventt il. llolli central and provincial 
^•overmnent laboratories arc cn^’a^’ed in similar work; 
for instance, millions id’ doses of dill'crent prevenlive 
A.’ieeines are mannfaetnrcd every year, whilst during 
l!).*hl, no less than ‘Jo million persons were vaccinated 
t>r n* \aecinaled .-itj.aiiisl small-p(»x ahme. 1 can assure 
you lh;il i very ann.i i»f Ihe money allotted is well spent, 
and handsome •• ruial diviibnds arc t'amed, bolli in 
the savinn: <>f Ih.Misands of lives and in the form of 


new knowledi>(', tin* practical application td* which make*^ 
for the betterment of public health. Vtm will appre 
ciati* the satisfaction to be deriv(‘d from having' a share 
in smh work. 

Mefore passing; to other snbjcels, 1 would reminil 
you that the Public Health Commissioner’s re|)orI 
att(‘mpts to review the health conditions and lu'.'dtli 
])robleins of a population, comprising' ncavly one fifth 
of the whole human race, and living; in a sub conlineiil 
whi<*h includes ;dmost every variety (d‘ cliinrdi* aiui 
eiistom. ^'oii will realise therefore that it is no eas\ 
task to summarise evoids, or to draw any eompleh 
picture (d‘ widely v.'irviny; eonditioris in ;i brief broad 
east talk. 

Let me ji'ive you, in the first place, just one or 
two of the almost astronomical figures with which wr 
arc concerned. Diirini*' !{).*{(), ne;irly 10 million b.’ibii '■ 
were born; there is still no (‘vidence of a fall in tlit 
birth rate, which is such a notable feature iiow’adav. 
in most Western eoimlriis. In the same ])eriod, about 
()| million deaths wen* recorded. Of this total, om i 
I .J millions were amon,!*' iidants under one year of am 
these too, mainly from jiri ventible disi .’ise, 'The losi 
(d’ ('hildreii is such ;i marked feature of Indi;m lift . 
th;d it has always Ix'en to me a m.'ifler (d' surjirise lli.il 
iiioia* women of ediie.'dion and leisure have not seen III i<> 
join Ihe voluntary or!.'ani/.;it ions which, for ye.ars pa 
h;ive done ^reat pioneer work in the field of matendl 
and chi! 1 welfare. Moreover, it is still almost it i 
possibh' to find younm women willing to laki* up tli' 
inirsiiiij^ and health visitors’ professions. .Ml this i 
humanitarian work, which can only lx* done by wonu n 

Apart from Inirnanitarianism, let us look at the 
hi<*h mortality from the purely ('conomic point (d’ view 
'Phe loss invidved in the birth and rearini;’ of 
numbers of children, who die before they can male 
any return to the community, is inealeulable. I'jM n 
small step in its |>rev(*ntion would have an a])])reeiab!' 
clfect in increasing the wealth of the country, and, <■ 
Mr Harold Huller s.ays, “ a courageous attack on tl 
probh'in mip^bt jiroduce a revolution in the standards . 
life and prosperity 


<toft 


SCIENCE 
C IT T. T TT R 



MEDICINE AND PUBIJC HEAIJH 

'I’lit' rcporl fiirthrr sliows anollur I.', inillii)ii 

|)i rsotis ilicd of nialaria. and lln\ disrasc, wilhoiil di>ulil. 
coiislitiiUs [ndia's major luallli proMcni. It is no 
doubt possildr to minimisr malaria] iidVi-lioii in nslrii- 
Icd anas, bnl tlit* prolilrm of India's <S()(),()()() rural 
^illai••l•s is ([nit»* a ditfm nt inaMi r. 'Two \t ars ai»t). 
till* (iovcrnmrid of Imlia madr a frrr u;ifl to tin* 
proviiifos of la.OOO lbs of (|iiinin(', and jlisf ribiili(ni of lliis 
dni.!;' utnild stain to bo liio most prat I ioablo mtdiiotl tif 
altaok nndt r oxislinj;- t ircnmslam-t s. As willi ollit r 
litaUli ])rt)bltms. boNvt \t r, tlio main dillit nilv is ont of 
fttsl, alllioii;4,li fvon wlion (piiniiif is disi ribiilia! fn i'. il 
is st)in(‘[ iipos ddHtidi it) porsnado tin- p(‘o])it' It) list it. 
'I'lit)sf of ytni N\lio liaM' bad malaria. \Nill roalisi ib.'l 
Ibis t)l) jtci ion is not wit bout foimdal itin. 

Diseases likt‘ cbtilti'a, plan'Uf, small po\, tl\ snilt r » 
and malaria, wliioli n’i»iilarly caiisf larnt- niimbt rs of 
tltatbs, won* ft)rm(rly bt lit-M-d to bo a normal ftahiri 
td' tropioal otuintrios, a foatnro wbiob oonitl not ]>f 
olfooti; tdy moditiod. Mtitlorn byi;'itiio lias ])rt)\o)l Ibis 
It) bo an onliroly orrt)n('t)us bolit^f. b'xporit not in Intlia. 
anti in otbor li’t)pioal ot)unlrit s, bas shown Ibal Hu so 
tiisoasos oan l)o rodiiood. anti o\(ii slani|)od t)ul, ])y Hit 
applioation t)f ])rovontivo niolbotls, 'I'bf luallb tdlioir 
in islirnalin^’ ])r()i;ross inusl, bowovor, lako Hit* Itnm 
\iow, and a ^lanoo baok over Ibo pasi .*! 1 yoars makt s 
il oloar It) mt' Ibat ^jroat imprt)vt int dIs bavt- bot i) olVt t l 
t tl, anti Ibal lar.i!,t' nunibors t)f livos art* now bi in.u- sa\otl, 
wbiob wtJiibl liavo bot n Itisl, if otnitlilions bail roDiaiiittl 
as llioy won* al llio (iitl t)f Iasi o<iilury. 

Now pi'oblon)s, lit)Wovor. ariso anti Hu- )-i pt»rl 
iiitlit alt s ibal Inboi’onlosis bas mtiro I’ootiilly booomo a 
soritiiis niiiiaoo. ('arofnl snrvoys mado t)f urban anti 
rural po])uIalions, bavo sbt)wn Ibal Ibis tlisoaso is utiw 
oausiiii;’ a bi**!) nn)rbitlily anti mt)rlality. 1 1 is osst iilial 
b) oi-!»aniso a witio ]iro\trili\o oan)pai^n, if Ibis now 
dant»-or is ft) bo niol, and Ibis will sborlly bt plamitsl. 
if a sullioiontly ^'onoroiis rosptuiso is matio It* I lor 
lv\oollonoy Laily I jnlilbtjthv's apj)oal ftir li)t Kint*- 
I'.mporor's fund. In ooinbalini;' luboroidosis, laryii 
numbors of •sjM oial olinios will bo i-otjuii-otl. but otbioa 
lion in bvifiom*, in stunitl molbtuls t)f livini»', ami in 
iinprovod diol, will ft)rni an imporl.'inl ftaluro td Ibo 
‘•ampai^i. 

Hy subtraclin.ir Ibo fi^uro for doalbs, from Ibal 
lor births, •you iifot a rou«:b fillin’ t)f Ibo annual inoroaso 
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in ]>opiilal ion. In lil.'ii!, Imlia's populalion inonsasoil 
l)y il.dOO.OOO, and, tlurinii' I!»o 7 . il is prt)babl»‘ ibal a 
furtbor I millions ]ia\t‘ bt on atidt-tl b) Ibo lt>ial. 'ri)t‘ 
prima)*y nooossily of Ibo bm));)n rai-o is atbt|nalo ft)od. 
anti Ibo lirsi slop btwards boltt-rmoul of ;i Ktw slandard 
t)t lixin:; is b> inoroaso and nnprtivo ax.ailablo ft)t)d 
supplit's. nt)lb ibf oonir.il ( it)\ ormm iil and prt)vinoial 
(ioM-rnmonls ba\o m.'itlt*. aiul art- m.ikini*'. nn al t iforls 
It) di \flt)|) nuu'o si ifutilir anrirlnl iir;il pr.at l ioi s, anti 
lo p)’t)\ ido Ibo atltiil it)nai ftitnl supplie s rotpiirotl, l)ul Ibo 
w bidt‘ <|Ui‘slioii (d popnlalitm anti fottti snpplx tlomaiitls 
Ibo )i)t)s! t-andni sintly. nol o))l\ b\ polil ioi.ans. oottno 
jui'-ls anti ;inrii nil ural and lu allb o\pt ris. bid b\ oxory 
)i)i‘)i)bi r of Ibo otino.ib il oo))m)unil\. An improxi tl 
slandartl tif lixiiin' i‘’ ono of Intlia s inosl funtla)))t nlal 
]))*oblt‘)))s. 

C’lostdy allioil xxilb Ibis i{nt slioii is Ibal of nidri 
lion. Il max inlori s| xou b) kiitixx Ibal Ibo (it)xorn 
nit nl of Intlia. Iliroiijib Ibo Intlian Ilosoarob l''iuul Assti 
oialion. has bt t ii oarryini;’ mil nulrilional n si ;irobos ftir 
tixt r *20 yt ars pasI, Itmo' bofon Hu- snbji ol xxas tlisi iissoil 
by Ibo l.oa'ino tif Nalitnis. «))■ by t»llit i’ inb rnalional anti 
nalitmal otunmil b'os. 'I'lu st rosoarolu s baxo proxfd 
Ibal a x asl amtninl tif in.'iiniil ril itni t \isls in Ibis 
otninh'x , bid ottiisidorablo pi’onn ss has alroatly boon 
inado in Ibo |)raolit>o tif prtxoiilixo nulbtuls. I oan 
moidion tmly tint* o\;implt‘ t>f tnir aolixilios. Duri’iij; 
lilt* jiasi x't'ar. .*) nnmbor of lu.'illb tdliot-rs from tlillt roiil 
p)'ox inoos anti .'*ilab s ba\o bt t n Iraiiutl, al Ibo oosi tif 
Ibo t*oiilr:il ( Ittx tnimit ill . in nitHb rn molbotl tif inxosli 
ualion aiitl pn xt idion id’ mainni ril itiiial otiiiiiil itins, and 
Huso tillioors baxi roliiriittl lo llu ir rospo« li\o spboros, 
(j•uali^Il'd It) ])ul inlo prat I it t- Hit- lu \x kiioxx lotl^'o I box' 
baxo aotpiiroil. Ibil, tif otmrst-, ntiHiin*^' is nutro tlifiionll 
lb:in It) pi rsnatb poop'lo b) oban!^'i Ibt ir tlit l;ir\' b:d>ils, 
.anti Diuob limo anti olbirl will bt n t|iiirotK bt ft>ro markotl 
prtiu'ia-S'' XX ill bo ;iobioxtil. lli-ro .■i:^;iin, t dno.'il ittii is tif 
primary impi.... loo. ;ind prtix iiioi:il ;ind Slab* publio 
tit parlnuiils miisl aooi pi n spoiisibi Id \ lor oarrxinn' 
ttid Ibo m ta ssary prt)p;u',aiuia ami ftir t xloiulin^' Hu* 
^t m ral nulrilional o;impai'*ii. 

Oiu- lit \\ sfolit))) t)f Hu prt si iil ri pt)rl tU als will) 
bonsiiiuf. 'i bo imptirl.'Uioi tit luiusinu.'. in r< l;dit)n It) Hit- 
lit all II t)f Hu |)t t)plt . \x;is ptiinit ti tml yoars a|L»t>, btilb 
by Hu* lloxal ( 'ommissitm ttn At* rit nil nia*. anti, pt r!ia|)s 
ox on moi’o sh’onaly, liy Hu* Htiyal (’tmimission tin Labtinr. 
In a fow rostriolt.il an as, oomnu ntlablo i llbrls liaxi 
luoii mailo, ami Hu si bax t* boon la Hoob tl in Hu* 
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iiicrua.M-d lieallli aiul liappinrss of I lie workers eonerrn- 
0(1, hill, i^oiu'rally spoakiiiji:, hoiisiiii»; ooiulitioiis both in 
towns and villa^-os can only ho dosoriliod as do|)loral>lo. 
'I’lio individual Indian Immo is usually kopi sorupuloiisly 
(‘loan, hut tlio villager, like his prololypo in otlior 
oounlrio.s, soos nothin, <»h,jooli(!nahh* in the ai't'iiinula 
lion of rofuso near his hoiiso. nor is ho aware of the 
danger arisins;' from p(»llution of soil and water. The 
fundaniontal improi oinonls ro([uirod oainiol ho oarrital 
out hy lo,y,’isIaf ion alone, 'riioso depend mainly on the 
demand of a hi^hor standard of (‘ommiinal hygiene from 
the ))ooplo I homs(‘I\ IS, and on the drvolopmont of an 
odiioatod })(dilio opinion. V'ort unati ly, hoth art* now 
gradually hoini*' realised, hut side hy sidt* with the 
ediieational aetiiilits now in force, provineiai (itivern- 
menls and loral and muni(-i|)al hodics will' havt* to lake 
administrative action, and eneoura^'o interest and 
aeli\ ily. 

'I'ime forbids mention of much elst in this annual 
lieport which should appt'al to the soi'ial student, as 
well as to the health worker. For inslnme, one .s(‘(‘tioii 


deals with jdiysieal education, which deinaiuls far more 
attention tliaii it has so far received. Other sections 
include the mi'dieal insjieetion of schools; the health 
control of fairs and h'stivals; industrial hygiene; food 
adulteration, sanitary works and stu'viees; the preven- 
tion (d* blindness; the rpiarantine control of international 
shipping and air traffic; the ])arl which India plays in 
int(‘rnational health organisations; and the aeti\'iti(‘s of 
a nuinher of voluntary orj^anisations interested in 
dilferent hraiu‘h(‘s of public health work. All these 
havi* their own value and importance in llu' hilteruient 
of tile health (d‘ this country. 

It is eommoidy stated lliat "health is heller than 
wealth ”, hut I .am afraid few ^ive this old truism 
nior(‘ than lip serviei*. Is it too much to hope, that 
what has lu'tn said, will stimulati' some, at h'ast. of 
my lisUaiers to lake a irreler interest, in the health and 
welfare (d‘ Ihi ir own country and their own people 

* llituiiiciisl fitU, tni iht i’lfhhf llmifli Cnmnn.'s.siniif r"'- 
Jit hn' /9i6, l>y Col. A. .1. ft. h’lissell, C.lt.K., I..M.S, 
Cuhlie ('oiiiiiii.ssioner uitli |Im‘ ( loveniitu'iit of ]iii]i;i 
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Catalysts of Nutrition 

Although wi‘ .are well .aware of the fact that a 
food is ( sseiilial for jihysioloi^ieal wi'll-heino; of the body, 
yet it would he a revelation to many that the foods 
which aia* nowadays hein^' UMially eonsmiKal. are often 
defieieiil in sulislanees tliat promote our j^row tli and help 
us in the proper maintenance id' the body. In malnutri- 
tion thest* detieieneies occur more in ' eiiod ' proteins 
(as prisenl in mdk, fish, e^y- and meat), \itamijis and 


minerals rather in cereals, fat and earhohydrales, whiel 
are the energy yieldinjr foods. Amongst the former ai 
information on the supply of vitamins in our diet i" 
of special si;;;niHeanee for the fact that they are jirt si n 
in our food-stufl's in icry minut(‘ quantities, and al- 
most suseeptihle to d(‘eomposition, deterioration, or Ins 
before any ])arlieular food-stulT is actually eoiisumeil 
Further the amount of any one of llu'in (vide 'I'ahle 1 
that is considered to lie, (‘sseiitial for the body’s neeih 
i.s practically insi^nilieanl. For all these, reasons tin 
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l>avf Ik-cii termed “ (’atalysls ’’ (»f our iiiitritioii. A 
JxMowledgt' on tli(*ir more common eharaetcrislies. time 
lions in the laxiy, and their sources amonj*sl our tond- 
sfiiH-s, seems then to ]>e of f»;<‘neral interest. It mav. 
ho\vev(‘r, t)e |)oint('d out here that iiispite of tin* exten- 
sive invi stij;alions on vitamins for llie last few years, 
we hav(* no definite knowled^»;(‘ on tlie normal vitamin 
reiiuirement heeausi* tliere is still im a^ried standaial 
as to what constitutes a normal nutrition. 'I'he usual 
accepted fi^rurc's are as noleil in 'I’ahle f. 


rAHI.K I 


Nature of V*itamin 

Daily Adult lUajuire 
meiit in mu;. 

( 1 mu’. 0.0000S7.> 'I’ola ) 

A 

1.8 

H, 

1..*) 

H, 

2.0 

C 

.)0.0 

1) 

0.0 1 


V'dam’in .1 . — It is an unsaturated hydrocarbon 
spariiiiily soluhh* in water, ilissolves fiaa ly in oils, fat 
and fat solvents. It is fairly stahh* towards acids and 
.‘ilkalu’S. In the .ahseiu'c of air it is (juile stable to heat 
(\Mi at a higher temperature. Hut foods that are healed 
lor Iona; periods in presema' td' air show appreciable 
loss of vitamin A potency. 'This is also inactivated by 
rrdiietion and lienee absent in artilliial fooil fats. 
Carotene, an orange eoloiireil pij»nunt found in carrots 
■ukI ^n'eii plants, is tin* precursor of \itamin A and is 
eoinerti-d to it when eaten by animal beings. 'I'he 
international unit (standard) is the vitamin activity ot 
fl.i) jramma of pun* /? ('arolenc ( ‘lamina 0.001 mu.). 

Vitamin .V promotes j^rowth aiul apjntite-. It is 
'•ssential for reproduction, lactation and protect itui 
■i.uainst eyi* atfeclions ineludinu niu'hl bliiubuss. It 
nu reases the. resistance to infcvlicuis of respiratory tract 
111(1 intestines. An adult recpiires about ‘JOOO l(» tOOO 
nlernational ynits. or. in averajU’c about I.S m<*:. ot 
Carott ne. Hut 5000 international units are beinu’ 
' l ommendcd for ])rt‘gnant and nursinji: women. 'I'he 
I able II shows the approximate amount of a buMl-stun 
!ial woidd .su])ply the average adult daily requirement. 
• I’om the Table it would be eiidcnt that certain to(»d- 
iiills arc excellent sources and otluo’S arc fairly u:o‘><l- 
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'rAHi.K II (vrrAMiN a.. 

Food- si nil' 

.\mount in 


'Tolas 

Liver. shet‘p . . 

1 2 

('oriander leaves 

2.0 

Curry haves 

2.0 

Pepper red 

2.1 

Drum slick 

2.:{ 

Hetel lea\ es . . 

2.7 

.\pric*ol 

;l5 

('« lery leaics 

t.o 

Hutter 

.-i.O 

.Manu*>. ripe . . 

. 5 

Peas, ureen 

25.0 

Stjyabean 

;i7.o 

Dates 

t;L7 

.Ia« k fruit 

50.0 

Lentil 

58.0 

Hananas 

75.0 

Oranu'e .luie*' 

80.0 

Tomato rip(> . . 

82.0 

Meuu'al U**'‘“' •• 

.s;lo 

.Mustard set'd 

07.0 

Xeem lender . . 

5.7 

Potato, sweet . . 

().5 

Fenii u*‘*‘'‘h 

7.0 

Parsley 

8.2 

Mint 

.0.7 

.'spinach 

10.0 

Lettuce 

12.0 

Carrots 

Ll.O 

Cabbaue 

L-l.O 

Papaya 

i;{.0 

Coriander 

10.8 

h'U.U’'' 

21.5 

Peper, uria *' 

25.0 

Beans, fresh . . 

120.0 

Bed u'rain 

120.0 

(iourd 

125.0 

W'heat. whole 

1 i;lo 

(ir»‘en ur*'*’!' 

lOil.O 

Manu'o. u*’* ' " 

175.0 

( )vsters 

187.5 

■Vpi)!.' 

251.0 

(jluava 

2(12. 5 

'ramarind 

2t»2.5 

Pine apph' 

202.5 

( auli flower . . 

875.0 

Potato 

too.o 


lit 
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TAULK III (VITAMIN H, )— fVwi/rf. 


ritamin />,. 'I'liis is ;i Imsir siihslaiict* rt-ailily 
rorminy; hydnxhioridrs and In-nmidrs soliililr in waUr 
Inil insoliiMc in oils, ll is slalilr Inwards ahnospluTc 
oxidaiioti hnl is inrclianirally InsI in rcfininy: of (oiul 
inah-rials, or aflor, in I lie disranl of water in wideli 
Ihe food materials are soalo d (lienee lost in e<-rlaiM 
milled riee. with riee soiip ile. >. It is nol deslroyeil 
diiriny the proei ss of eoolviny unless Ihe natural aeidily 
of ihe food is reiliieed liy the addition (d‘ any alkaline' 
material. Tin- international unit is the aelivity ed‘ .) 
gammas id' the e ryslalline \ilamin. 'I'his has now l»e(‘ii 
<‘hemi< ally synllu si/ed. 

This \itamin promotes appetite and eliyeslion, pre- 
\enls ll*. from ner\e diseases like heri heri, and is 
essential for yrowth. \ iyonr and dnriny preyiiaiiey and 
laelalion. Tlu' daily human reepiirt ineiit is ahoiil JJOO 
inlernal ional units. Miit the amoiinl of the vitamin 
iiM-essary de|)ends on the aye. weiylil and upon Hie 
ealorie value of lh(‘ food eimsimied hv any indiviiliiai. 
'I'he re(|iiirem«'nl s of children are however yreale-r in 
pro[)ortioii to body wi'iyht, and diiriny preynam*y and 
lai'talion wom< n would need from three* to live lime s 
the’ imrmal re(]iiireim nl . i'he body doe s mil store larye* 
(jiianlities of vitamin H, and any excess over iievrmal 
re-epiin im lit is rapidly exereteel in the urine-, b'en* this 
larye- doses ed the.- vitamin are- iieit teixie- tei human Ix’inys. 
The feieiel slulls that weiiild supply the- a\ erayi- aeliill 
re-ejuire-me-iil are- re-ee»releel be low. 


'I'MU.K III (VITAMI.N H.) 


l-’ooel si II If 

.Vnieumt ill 


I’edas 

W'he-al ye-rm . . 

•> *2 

.'*'o\abe an . . 


( iround mil . . 

S.75 

Whe al V\ he)le , . 

I 1 . 1- 

Reel yram 

i:ls 

fire-e n yr;im . . 

17.0 

Wabiiil 

. . 1 7.0 

Rarle -y 

17..-) 

Le niil 

17.5 

Rlae-k yram . . 

1.S.7 

1 .iv e r. she e p . . 

LM.S 

( aidi How e-r . . 

•J 1.0 

Rie-e- breiwn 

20. ‘io 


Reieal stutf 

.Vinount in 

'Lolas 

-Mint 

2!).0 

.Milk 

;io.o 

.'^pinae*h 

;I7.0 

Cabb.'iye- . . 

.52.5 

Raiianas . . 

.52.5 

Kyys 

5.S.0 

Rlums 

lia.O 

Oniem 

()5.0 

Api)!.- 

05.0 

(Jrape* 

. . , 05.0 

('arrot 

05.0 

Oranye- juie-e- . . 

S7.0 

Reilateies 

JMi.O 

Re»l;itoe-s, swe-e-t 

117.0 

'remiatei, rijx- . . 

125.0 

Re-ans, yre'e-n . . 

l;{1.0 

Rim- apples 

12 5.0 

Laelie-s', tinye-rs 

125.0 

I’ilaniin /)...- -V'ilamin li 

is a yre-e-nish ye-lleiw siil 


stance* seiluble* in wale-r, elilule* ale-ohol, but inseilubh- in 
nil sevlve’iits. 'I’liis, sjie-e-ially in pre se iiee- ed' ae-iels, is 
stable- to heal. On e\|>e)sure* te) ultra vieilel liyhl raelia- 
tiein it is sleiwly eh-st roye-el. 1 1 has bee-n isedated from 
milk, e-yy and live-r, anel has e-ve-n be.-i-n synthe-si/.e-d anil 
is now Icrme-el “ Ribollav in 'riu-re- is im inte rnal ieui d 
stanelarel. |{e)ur(|uin- she-rman unit is yeiierally aee-e-ptei! 
ami is feumd le) e-eiineiele- with .‘i to a yammas eif tin 

svnlliesi/.e-el pre>eliie-t . 

1 1 is e ssential for yrowtli and in maintaininy a 
lie-altliy e-onelition eif the skin, ’rile- sore-ne-ss ed* ll'- 

anyle-s eif the- me)ulh anel tonyile- is lie-lie-vcel tei be- elu. 

tel its ele*tieie-ney. It alsei helps in the jire-ve-ntatiein e't 
eliye-stive* elisi urbaiie’e-s, ne*rve.‘S de*pr(*ssie)n and ye-ne‘ra! 
weakness. .\n aelidt re{[uires about l-Ot) to 
|{oiirepnn Sherman units, eir remylily *J.() mym. "I 

ribeillavin. ll lias been found that if the 'intake of tb» 
vitamin is low, the* amount e-.\e*re lt.el e*,\e*e-cds the intake 
on the* eainlrary if larye* anieiunts ar(‘ lake*n the* e-xe-re-lii'i' 
is less than the intake. 'I'lie* fooel slulls that wouh: 
supply the usual reepiireinenl, wemld be femml n 

rable IV. 


If! 
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I’AIU.K IV (VITAMIN II,) 


b'ood stulf 

Amount in 

I’olas 

Liver 

1.1 

Soyabean 

t.'.l 

riirnip, gn en 

. . 1 1.5 

Spinach 

Xi.li 


1-.!) 

Wheat, whole 

IS..*) 

Itiee polishing'! 

(»().(> 

Cauli llovver . . 

<i5.(i 

Leas, ' fresh 

72. P 

('arn»ts . . 

(Sl-.l 

lieans. fn sh . . 

.S7.5 

Milk 

!»1.7 

(abbage 

‘»7.5 

Apricot 

lon.o 

Mofato sweet 

127 0 

Papaya 


Hananas 

.. lll.b 

Piiu* apples . . 

17I.H 

Orange jiiiee 

.. 17JM 

Pivlato 

.. 2 IS. 7 

romato ripe . . 

.. 25)1.0 

l iiinnin ('. It is ; 

i sugar acid easily sobd»h* i 


uatrr aiul sparinjrly in fat snlxonts. II is mnn- slabli- 
in mid solution anil in llio dry stale. I}ein«» a strong* 
I'ediieinji; a^enl it readily undermjes decomposition in 
presence of air. 'rims potatoes in about .'{ weeks lose 
()() ' (d' its vitamin (' <-ontenl, and spinach in :t days 
-ilunil (SO per cent. It is al.so smisilixe to heat ainl is 
destroyrd during cooking. About .'t’l ])er cent of 
vitamin (.’ of tomatoes, 75 per etmt of spimub and 00 
per cent of peas are lost by cooking*. It is therefore 
better to eook vejijetables b<-liev<il to be eaiitaiiiiin; 
vitamin (', in absence of air. 'I'he iiittunational unit is 
0.05 ini'in. of pun* crystalline vitamin (' (/ -aseorln'e 
acid ). 

rhis is necessary in the oxidation pro»«*ss »)f cells. 
b>r proper formation of bone and teeth, and to prevent 
'eiirvy. A delieieney of the vitamin brings forth a «»:real 
'•issilude. 'rile average adult reipiires from *25 to 75 
'“^m. daily. In eertaiii pathological conditions siieli as 
i'‘'egnaney, .lactation period, old age etc, as well as in 


certain disiases, the reijuiremcnt of tin- vitamin is eon 
siderably inereaseil. 'loxie elTeels from the use of a 
large dose of this substance are most unlikely as it is 
rapidly eliminated in the urine. 'I'he food stulTs that 
vvonlil supply Ihe average .ailult re(|uiriinenl on 50 
mgm. basis, are enlist ('d in the following I’able V. 


'I'AIU.K V (VrrA.MIN (■) 


l‘‘ood stulf 

.\moiirit in 


Tolas 

(niava 

1 .5 

.Mango, ripe 

I.S7 

('(vriander 

;t.25 

Pepper, green 

;i.5() 

Cabbage 

5.5 

Drmnsliek 

.5.75 

Chillii s, green . . 

l-.l 

( anil Howi r 

(i.b2 

Pine apple 

7.0 

Pit ter gourd . . 

5.0 

MiDiff, gto'iniiialed 

f*».25 

( billies, dry . . 

S.02 

Means, green . . 

. . S.75 

Spinach 

}).12 

Papaya 

}).0*2 

'rurui)»s 

10.1 

Lemons 

11.25 

Liver 

12.5 

Ihmga] gram, g'(‘rminati‘d 

12.5 

'Tomato 

15.02 

(irape fruit 

15.75 

Peas, grei n 

15.0 

Potato, sweet 

LS.25 

Plantain, green . . 

1S.57 

P»rin jal 

10.57 

Potato 

25.75 

Lettuce 

20.12 

Onion 

H.t)2 

Hananas 

. . 1-5.75 

Cueumber 

02.5 

Ih tel leav es . . 

01.25 

Apple 

.. 212.5 


I’lhnnin I). riiis oiaurs in several forms, but all 
are polyi-yelie unsalurateil hydrocarbons easily stdiible 
in oils and fats but insoluble in water. It is sniiieiently 
sl.able to heat but decomposes on irradiation and luMiee 
should be protected from light. It is stable towards 
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alkalies kill in arid imdiiiin gradual dri»ini|)osilit>n takes 
plaee*. 'Die* standard eoiilains ().()2a ^aiiinia e)f 
" ('alcil’e re)! ’ the* ollicial name- e)!’ the* vitainin. 'I'he* 
elaily re‘<|uire*mcrit is iiitliiciie'e'd hy a_u,v, e-ohnir and otlu-r 
e-nnditie)ns. 'Thus diirint*' m*t)\vth anil duriim; preo-naiu'V 
aheiiit 1000 units art- nepiirfd. whereas an aehdt iiii.!»ht 
reepiire* on aMrauc ahniit lOO international units /.<*., 
aheiut 10 i»'ainmas ed ea!eite*rol. Hut the* e'eiiistant 
svntlu’sis ed \ilatnin 1) in the* skin uneh'r the* iidliieiu'e* 
e)f siinlii»hl re-nehrs it elillienit to ase-ertain its elaily 
re-ejuireinetd from elinie-al te‘sts. 

This \itaniin is ahsointe-ly e-sse-ntial fen* the* ahseirp 
lion anel me taholisin of the* hone feinniii*;; e*leinents, 
eahiuui and phe»sph<»rus. It pre-vents riekets anel ele- 
eale-ilie-al ion eef I lie- ske h-leni de\ eleipiii!;* duHnir the* later 
monihs Ilf pre-i*'naney. Orelinary fooe Is lull's are* \e*rr 
deiieii-nl in \ilamin I). hruits anel see-ds eeintain tie) 
\itainin. It is, heiwe-\e'r, preeeliiee-d in the* skin whe-n 
e-\posi’il le) sun li|L>hl suii hi^h up in the* sky, anel in 
dust and smeike* free- atniosphe-re*. Amongst the* feieiel- 
stull's only lish, eLi^is, milk, hutter anel live*r e-emtain 
e-e-rlaiu aineumts ed’ \itainin 1) aeti\ily. 'I'he* peeleiuy 
anain varies e-emside-rahly. 'I’hus, e-^uis may sujjply the* 
elaily re*ejuire*me*nt in amennds ran^ini;* fre>m liO te> ‘J»*10 
te)las, or I he* yolk in epiantities varying hetween 

7 to ahout 21- tolas. An eiver dosage* ed' this vitamin 
ed'te-n preiduees nausea anel xeimitting. anel loss e>f 
we*ighl. 'I'lie* teixieity and the eilhe*r sieie* atfeets of the* 
\ ilamin 1), may he»we*\< r. he* re-ineive el eir elimifiislu-el hy 
an ahiindant supply eif eitamins A, H| anel ('. 'I'liis 
le).\ie*ity is eifle n feeunel lei he elue* tei the* use of irraeliale*el 
e*rgeislerol pi'eiduets W'liieli eontain loxie* suhstane*e‘s, 
sue h as teixisle'reil. 

K. I’his is a suhslanee that is he ing* femnel 
in the* unsapeinitiahle* frae-tiein of the fat anel oil eif 
e*ert.*iiu suhslane*e*s. It is stable* to he*at, e*eie)kiug, light. 
ae*ids and alkalie’s. hut is inae tie ateei hy eixidatiein. 'I’he 
ae tivily is alsei ele streiyeal whe*!! rane*idily eie*\e leips in the* 
fat or eiil earrie-r. Still it is one* eif the nmst stahle 
vitamiiis as e-\e-ii hyelreigenatiem se*e*nis tei have* nei 
ehst rue-t i\ e- iulliiini'e-. 'The e-xael eheuiii*al nature*, eir 
any standard has not ye t he*e*n asee*rlaineel. 

I he* \itainin is e*sse*ntial fen* neirnial re-])i'eiehu*tiein 
lune*Me>n heith tor rnale-s anel females. Its ahst*ni*i* 
e*ause's sterility. 'The* ilaily reepiire'inent is iieit kiieiwii 
hut the* re latixe tivity ol a niindie*r of feieiel uiale-rials 
has been investigateel. In the 'I’alde VI, siieli stuffs 


whieh are* e*ilhe*r geioil or fair .sonre-es eif the* vitamin, 
have* he*eii t*nli.sle*d. 

'rAHLK VI (VITAMIN K) 

(ieieiel Fair 

I.e*llue*e* Harl(*y 

Water ere*ss He-ans 

Wheat ge rm l\gg 

Milk 
Meilasses 
I*e*as, fresh 
I{ie*e*, wheile* 
^^“g•e■tahle‘ eiils 
Wheat, w'heile*. 

It must he re ine*mhi*re*el that a feioel may he* a geieiel 
seniree* of a partie ular vitamin, hut that deie-s neil me an 
that its peitene*y vveudil re-main unimpaire-d. Freim the 
<*harae*le-rislie*s eif any eif the* xitamins just elise*usseel, it 
is epiite* re-aseinahle- to he‘]ie*\e‘ that he-feU'e- a feieiel e-einu-s 
tei eiiir dining table* it might ha\e* geine- sne*h tre*atmi-ul 
that little* or neine eif its vitamin peite-ne*y weiidel he* Icfl. 
He-siele s this, a ]>artie*ular foeiel e*\e !» may vary in il , 
peite'iiey. Thus, e*ggs anel milk are* e*.\e*e*lle*rd se)uree*s ol 
>ilamin A, hut as the* animals dei not se-e-m to he* (*a))ahl< 
eif synthe*si/ing the* \ itainin or its pre*i*nrsor e areite-ne, 
they would de*pe*nel on lhe*ir food, spe‘e*ially suee*uli*nl 
gree*n grass, feir the* ne*eeie‘el supply. Naturally, there- 
feire, the vitamin A aetivily eif the* aheive* twei preidnci*- 
weiulel vary ae-eeireling tei the* epiantily anel aineumt eil 
vitamin A in the* eliet of the spe-eie s in (|iie‘Stiein, \vh» n 
it weiulel he* a re aseinahh* guide* to se*le*e*t the* foehh r 
prope rly anel e*orre*itIy in eireler tei have* a hellL-r type 
elf the* foeiel material. Ae*lually the* vitamin A e-ontenl 
elf milk is ge*ne*rally feiunil tei vary in siu.*h a way fha> 
the* elaily adult re‘(]uire*uie*nl might he* available* frein. 
aheiut H) lei IJH) tolas eif milk. Again eiiie* may not 
pre fe r lei take* eggs. I'liele r this e*ire*umstane*e's lish ma\ 
he* e*e)nsume.*el as the* live’r eiils eif seimt* eif the* e*e)mmeHi 
fishes, Unhfc, Vvlki, are* rieh in vitamin. We* shoule! 
alsei se*le*e*l an aineiiint (aheiut e*haltaks) of gre*e‘n leaf.' 
V'e*ge*tahle*s (shall) with eiur elietary as the* e-anite-n* 
jircsviil in them vvouhl he* eeinverteel lei vil/imin A in uui 
hoeliis. 

Similarly though rive* anel whoat are.* twei fii" 
sfuire*e*s eif vitamin H,, the* lalih* rie*e.* eir the* lint* Heiu 
ill spite* of the*ir allrae*tivt* loeiking, are* usually elt*veii' 
eif llnir mue*h valuable* suhstanee s. For this the* ])eieir« 
pe*opIt* suffer ineist as the*y gt*nt*rally ' lake* mei- 
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carho liytirat(‘"ri<'h dicls, and coMSi'qiU'titly flw ir nMjuirt* 
incnls of vitamin H, too arv j^rt'alcr. 'riio dirt in llir liousr- 
iiolds of llirsr poorrr riassrs wooM hr miirli iiiiprovni 
if lioin(‘ poiiiidrd rirr or whole meal wheal h(‘ (‘oiisonu d 
hy them. ('onsr(|iirnlly for I hr inlrrrsl of I hr ^fm^ral 
pohlir. the guiding' ])rin(‘ipl(‘ for Ihr mill owiu rs shotdd 
hr to drvisr inraos hy which tin* rirr or uhral hr so 
Irc'atrd lhal a minimum ammmt of vilamin It, and oihrr 
ininrral rirmrnts may ho lost dnrin;;' (hr rrmoval of tin* 
Mulrr roa(iiij;s cd’ Ihr grains. In Ihr allrrjial i\ »■ \\r 
havi’^lo srrk for oihrr sidislaiirrs rirh in \ilamin It,, 
or lo pnrrhasr its ronrrnlralr: wliirli should llim he* 
a\ailahh“ rvcii in a _i*rorrr\ shop. In Ihr mranlimr wr 
slnndd lu* <'aulioiis in I In* rr jrrtion of roolviii.i** waters 
from rrrcals and \rji:rtahlrs as they rniilairi miirli \alii 
ahir nntriliv<‘ snhslanrrs. Kt'^ardiiiju, vilamin It-, 
(rihollavin) it may hr said that the ordinary ,i*rains. 
i'lml/i, muutj, (irhar, are \rry rxridlriil soiirrrs hut a 
••■rrairr pari cd' Ihr vitamin is rrjrrird in tiir milling' 
(d‘ the «rain. 'I'Iutc- exists an inverse rrlalionship 
lu lwrrii the intake and rxrrrtion of I his vilamin. so 
it would lu* hrttrr lo takt* sulli(‘irn( amount when the 
body would store it for ulili/in,i»’ (hr rrsrr\r in limes 
of (h'lhiriiry. For vitamin C’ we should always lake- 
some fr<‘sh fruits, sp<‘eially of the ritrus varirlirs. e*r 
\ rf^rlahles, rnnemherinfi; that vitamin (’ ronte-nl «d’ Hirst 
siihstanres is ronsidrrahly redured on slorin^' and 
rookiii^j;. 'riie daily intake* of an adr(]ua(r amount is 
more iieeessary heeause the human hotly is not ea))a!ilr 
of storing lar^r (juantitirs of Ihr vilamin. I.astly it 
may he ptiinte'd out ai»ain that the ortlinary fotul-sliills 
are very deiiririit in vilamin I), Mill the sun lii»hl is 
llir (‘heapt'sl sourre. It is, however, tliflieiill te» enjoy a 
t Irar sun shine in any modern rilv whose almosplit n 
is usually })ollut(‘d with smoke and dust, h'or these it 
would 1 m‘ heller for those living in a mt troptdis tt» h ave 
the city and spend their time in any rural area lor a 
miinher of works tlurin^ a year. 

One may now (piestion, “Are we then the vielims 
<>l modern eivilization and its seieiililie dev elo])ment 
Ihil there is hardly a seieiitifie diseovery of praelieal 
‘}»|)lieation that eaiinot he used destruelively as well as 
‘unstruetively. A scientist disetivers a tliiny; as a result 
d satisfyinjr his intelleetual euriosily. 'I'his diseovery 
"•ay ultimatc'ly he utilized f(»r some eommereial purpose, 
hut the mode of its applieatitm wtndtl tlepeml on the 
"■diirt! or (‘haraeter of the pt-ojvle who ))ul the same 


10 the sorviee J)f the puhlie. 'I’hus, the hytlroj>:ena 
lion pmeess has opt-ned up the possit)ility of eoiiverl inu- 
tile odorous fish oils and undt-sirahh- ve^i table oils into 
soap of everyday use, and the tiiseoverer of the process 
is certainly not responsihle if tin* same hydro«»;enaled 

011 or fat he used for adulterating the eommon hut ter 
or i»;hee. Of course, with the divelopment of modern 
eivilization and eimseqiient adoplalion to an industrial 
and artitieial life it is not possible for most of us to 
follow tin* earlier system of livin*;' and lo jiarlakc* <if 
fn-sh vegetables from our own garden, fresh fislu s from 
the pond and fresh fruits during all tin* twelve calender 
moiitlis. It is not always praetieahle lo enrich our 
dietary aeeording tc» our ehoiee and palate-. Hut si ill 
w'th a better knowledge of nutrition we may adjust our 
diet that would not only supply the energy hul h<*lp 
us in protecting from defieieiiey disiasis like riekels, 
scurvy, heri-he ri, or dental caries. 

'TIm praelieal problem of fooel seleelion is really 
inlluem-ed by se-veral faele>rs. Ihil in seleeling our 
food-sl nil's We- are* ge-uerally guide-d by palate*, eusleun 
or fashion has also no se-ienlifie- basis. No om* wouhl ne>w 
guide in the ea>e e>f vitamins: some* prefer a particular 
fooel hul the sevme again is dislike-d by many. Custom 
or fashion has alse) no seieiililie* basis. Ne> one would imw 
a elays pre fe r le» take- a few ge-rminateel grams. meiiste*ne'el 
chini (beaten riee-), or similar olhe*r thing, hul woulel 
glaelly eetnsuine* a toast maele up frenn re tineel white- tleiiir 
and the seee-alleei hidter. FiVeii in heelidays we vvetuld neet 
like- lo lake- ' ' ( rie-e- wilh soup) with a henle-el 

peltate), hut run elenvn lei the- nearest shop to purehase- 
seiine* palatable- sweetnu-als. We- elei iieil e-are- lo e-nlisl 
le*afv ve-ge-lahle-s anel e-e-rtain fruits in eiiir elie-lary, hut 
furnish the- side- hoard with adulte-raleel miistarels, jam 
or je-llv. On the- eillu-r hand we- are- graelually inen-asing 
eiur e \pi-nelit lire-, vvhie-h is senne t inivs su])e-rtlueuis, ein 
e-lolhe-s anel eitlle r ae-e-v sseirie s. Dei we sjie nd llu* re-quisite.- 
peirtiem of eiur ine-eime- ten* feieid? The- ge-m ral te-nde-m-y 
is to make- a eut in the- feieid e-xpe-neliliire- in eireh r to 
ke-e-p pae-e with moelern fashiein. Indeeei the- nulriliemal 
preihle-m is maiidv a ])rohle-m eif ine-enne-. and the- e-e-o- 
iieimie* e-onsiele r.’il ieins anel the- tamily r(-soure-e-s are- 
most ly re sponsible- feir malnut rit iein. Still it e-enisieb-r 
ably de-))e-nels em the de-gre-e- eif urhanizat ieni anel on 
preipe-r knowle-elge* eif feieid and nutritiein. Re-memhering 
that a de-fle-iene-y in vitamins anel mine-rals is e-xtre-nu-ly 
delerime-ntal to hi*allh, eiiie* may try to have* a geieid 
planning eif his elie-tary and ael just his hudge*t ae-e-eireling^ 
Iv to sj)e-n<l meire- mone-y ten* his feieids. 
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Wilson Chamber Tracks of Heavy Klectrons 

(Moinl rlijMiilMM- tr.McUs ill which the specific* 
i(>ni/atic»n was tirc-atcr tlian lhal pi’odnc'ccl by a fast 
elect nm aial the value's of 11/j were smaller than 
those in a (rac*k cluc' to a fast proton wc*re photo- 
•rraphc'cl and idc'iitilied to be due to heavy c'b'c tnuis, 
first by Neddermeyer and Anderson {l*ln/s. Htr. /!/, 
SS4, ItIdT) while* taking- photoj^raphs td‘ cosmic ray 
tracks in Wilson (diamber. Since then, tracks due 
to sucli hc'avy particles charyeel positively in some' 
case's and ne'yati ve*ly in other erases have* bec'ii 
observe'd by several workers. The charye on these* 
])artie4<‘s has been ioiind te) be eepial to that of an 
(‘lecti'on or a positron anel the mass, as eietermirie'd 
from (‘onsielerations ed' the value's of ranye anel II,.. 
or of specifie* ionization and Up, by Stre*et and 
Stevenson lu r. flJ, 19d7), Xishina Takeuchi 

and lediimiya, Iitr. n,i, llldT), Corson anel 

Urode { Pln/s. Ittr. ii-i, IttoS), hdirenfest, {('omphs 
/itu(/i(s, ItldS), niackett {/*ror. Sor., Hiri, 

IDdS), William and I'ic'kup, {Xdlun, 141, IJKtS', 
Kuhliy and franc (/Vi/y.s. /fcr. /To, IttoH) a|id 
Xe'dderme'yer ami Anderson (I*hifs. Ht r. nJ,, 
IhdS), varie's from oOaj,, to 4*)<ba,„ whe're ai„ is the* 
mass of the ordinary eb'edron. 

Kec'c'iitly some photoyraphs of clouel ediamber 
tracks <lue to hc'avy e*le*(trons have bc'en puielished 
l»y Maier liC'ibnitz iXnlunriss., OvXuhvv, 14, lOoS). 
The'rc' ai*e some spe'c'ial feature's exhibiteel by some 
of these tracks, whiedi are* siynificant from the*oreti- 
e*al point of view. The'orel ically a heavy e*lee‘tron 
can be- t ra iisformee I into an ordinary eleedron ami 
a m-uti'iiio. Positive- e*\])e*rime-ntal e-videiice ed' such 
a t raiistormation ha.s not bee*n e)bse*rve*d before*. 
One* of the- iilmtoyraplis publislu'd by Maier-lieibnitz 
clearly indie'at.s that a heavy positron emeryiny; 
Irom a toil plae'i*il in the* mieldle* of the Wilson 


fliMinber yoes thnuiyh a short distance* alony almost 
a seraiyht track anel then is sudele*nly transfeu*me*el 
iide» an oi-dinary sbiw positron which moves alony 
a cnrve'd path in tlie* maynetic field and proelue-e's a 
spe*e*ific ionization ayiveiny well with that pre>eluce-e| 
by an eerdinary posit i-eni. ( 'onsieleriny the e*nery.y 
e)f ihe he*avy posit re>n anel that ed' the* orelinary posi 
tron iido which the fornu'r is ti‘ansfe)rme*d, it is 
found that tlie* lie'avy i)ositron, afte-r e*mittiny a 
ne'utron ami the* liyht positron, is transforme*d into 
an nncharye*d lu*avy particle. Such a tran^iforma 
tion is also in ae-cordance with the* expe-e*tat ions fi-oiii 
th<*ore*tie'al peiint ed' vie*w. 

S. N. 

Chemical Topography of the Brain 

In any attempt to re'late* function of the* brain 
to f'hemie*al composition, a .\vste*matlc e*xaminat iein 
ed’ the che*mie*al constituents of a larye number m 
brains has to be performe'd before any yeneralizat ion 
e'ould be made* from Ihe I'esults. Such stmlie-s had 
be*e*n maele by Mac Arthur anel Doisy, Tilney and 
Keisett, Keieh and \’eK*ytlin. I>ut their finelinys we'n 
base*el eui insuffie'ie'iit neiniber eif brains tei warrani 
any ye*ne'ralization. Kee*ently L. O. Kamlali 
(./. IHol. Chan., Uf,, 418, 19158) has analyse*el twenl\ 
thre*e brains froni normal anel psyedieitie sub.je*ets. 

The elistributieni ed' e*iyhte*en eheniie'al eeuisli 
tueiits in the feilleiwiny topeiyraphie*al are*as wa 
ele'termineel ; e'oreina radiata, freuital white*, ])arie'ia 
white, brain stem, thalamus, e*anelate* nucleii' 
freuital e'eirtcx, and parietal cortex. 

The* ceuistiluents measureel in the varieuis top*, 
yraphie'al ari*as were as feilleiws: water, phosplmlip" 
acetone soluble lipiel, tedal lipiel, total , elie)b*ste*io 
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free cholesterol, phospholi])i(l fatty acitl, iocliiie 
mimlxT of the phospholipid fatly acid, lipoid phos- 
'phorous, acid soluble phosphorous, ester ])hos- 
phorous, inorj»:anic phosphorous, cr«‘atiue, total 
iiitroj»en, lipid iiitro‘*cii, acid soluble nitroj^eu, and 
j)rotein nitroj^eii. 

The ri^ht heiidspliere was used f<ir all analyses. 
As soon as the brain was received, within b hours 
l)nsl. mortem, the various topographical areas wvw 
dissected out and the tissues place«| on sj»lid (’(h 
till they could be saniphsl. The rr(>zen tissues were 
thawed at room temperature, ^rmuid in a mmtar, 
ami placed in a weij»hifij»' bottle. Alicpiols were 
taken for the <lelei‘minatlon of water, lipid frac 
tioFis, aci<l soluble fractions and t«)tal nit?*oiren. 

'rhe brains analysed wer<* taken from seven 
imrmal, ten Schi/ophrcmic, two mentally dt'fective., 
and Tour arteriosclerotic sul).)ects. 'fhe ajic ranjic 
was from ‘2«S years to (S2 yeai's. 'I'he d(‘aths were due 
to pubiHFiiary. cardi(»renal, and ai'cidmital causes. 

Of the' various lipid const it mnits, the author 
finds that total lipid, a<H‘tone solubb' lipid, total 
clnilesterol, free cholesterol, phospholipi<l, phos- 
lipid fatty acid, lipoid ])h(»sphoi'ous. and lipid 
nitrojicn are higher in the white areas than in the 
^ray areas and intermediate in tin* mixed areas. 

The iodine number of the phospholipid fatty 
M'mis is hij'her in ^ray than in white tissues. 

The acid soluble nitrojjen, cn'atinc inorganic 
plmsphorous, protein nitroji'cn, and total nitrogen 
are hij;her in j»ray than in white tissues ami are 
intermediate in the mix(‘d tissues. 

Only acid soluble phosphorous ami (‘ster phos 
|)horous liavc a similar distribution over all the 
ai’eas. 

//. X. n. 


Two-body Problem in Relativity Mechanics 

When there are two bo»lies in space, each will 
'-'ive its motion controlled by the other. A (Mimpleti* 
■lathematical <lescription of their motions is known 
n astronomers as two-ho<hf proUUm. It is known 
"at a lar^i* number of stai’s in the sky thontrh 


looking single are really twins. The ])r«>blem of tin* 
motion of such binary stars is in fa«'t a two-body 
])roblem. Classical Xevvtonian meelianics has suc- 
ceeded in reducinj*- the ])roblem of hro bodies to a 
problem of one body moving under attraction fnmi 
a cetitre. It is able to describe simply and aci-urately 
the motion of one body as it will appear to an 
observer in the other. Thus classical me<*hani<'s re- 
duces the i)robleni of two luxlies to one of nlotin 
mothni. An imi)ortant characterist ic of such motions 
is that tin* centre* of ‘*ravity ed' tin* masses move's 
uniformly in a straight line* without aceM*h'rat ion. 

.\ltenipts have be'e'U made to study tin- |)r<»bb‘m 
of two bodie's from tin* point of view of Kinste*in’s 
Tln*ory of Relativity in the hope* that some 
additional lijilit miylil p«»ssibly be* thr(»wn on the 
characli‘ristie*s of the* mol inn. Ibit unfen*t iinate*ly 
like the* three boely pre)ble*m of <*lassi(*al nn'e'hanies, 
tin* two boily pi*oble*m of Re'lativity Me*chanie*s has as 
yet deiie‘d all attempts at a rif^nrims solution. The 
problem has to be* solve'el by tin* method e»f smM-essive* 
approximations such that the* solution thus oblain- 
e<l may in the Xewtonian approximal ion corre'speiml 
to tin* known solution of the two bexly problem in 
elassie^al mechanics. 

K(*<‘ently Le'vi-Civita in this manin*r obtaineel 
{Anhr. Junr. Moth. oU p. b 22 and p. 22r> 24, 1927) an 
approximate* solution; ami arrive'el at the e-onelusieui 
that the ee*ntre of jiravity of a binary star has a 
net shew ac<*elerat ion. His result implies that a 
binary star as a whole' descrilx's a circle* of ve'iy 
laiye raelius in spae*e. ami furthe*r the* ae*cele'ration 
re*ferred to above* may be* elvte'ctabh* in a pe'iieeel 
much le*ss than a ce*ntnry, preibably within a fe'W 
ye*ar.s, a I'eenelusie)!! whie*h must have* sur|>rise*d many 
astrenmmci's. 

There* are lie) eibvious re*asems to re*je*e| Levi- 
Ovita^s re'sult as inaelmissible. lint it was se) 
striking- as to rouse* susjiieion iu many of the* le‘adin;i- 
astre)nome‘rs and scientists. The ])roblem was 
re<?onsi<h*re*el em the one hami by hhldin^ton. wlm 
weu’kiny in e-ollabeiratiem with Clark by a me*tln)el 
dilTerent freem Le*vi ( Mvita ’s arrix'ed at a ceuitrary 
e*onclusion [l*ror. Uo\j. Sot. .1 IflC, p. Kir) 75), namely 
the centre of «iravity has no ne*t slow (se*cular) 
ace*eh*ration. On the othe*r haml Kinstein himse*lf in 
eMillabeiration with Infelel and llotTmann has eleve*- 
leipeel {Ann. Mvih. p. tin lOD) a eonipre*he*nsivei 
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iiu‘th(>(l nt‘ Hpprnxinintc fsilculiitioiis for a larj^o 
riuiiilK‘1* of hodios, and Uol)i*rtsoii hy workinji" u]) 
111 is S(di(‘nu‘ for binary slars has arriv(‘d (Ann. Math, 
■ii), j). 101-4) a1 IIm' saiiM* ronclnsit)!! as thal of 
hMjliniilnn. It is In-lirvrd Lovi-I 'ivita 's originally 
ronirary rrsnit is i)rohalily dm* to a iinniorical slip. 
As .yot the corn'lnsion of classical nn‘chanics is 
entirely sni)porl<‘d l)y Kclativity. 

It is l(» he noted, however, that all these s<»lii- 
tions, as we lia\'e already ol)S(‘rve<l, are approxiniale 
where only ieriiis up to the ordei- of l/e‘, wlu're e is 
the V(‘loeity of liylit, have been retained. Kelen- 
tion of terms which are small <|nantilies of }ii»ber 
j)i*d(‘r may still bsid lo the existence' of a vi'ry slow 
aeee-leratitni. .Meneovm*, Kddin^^ton has- pointetl out 
that siM'li net slow ac'ce'b'rat ion weinld imply radia 
tion td‘ momentum Ihronj.ih yfavital ional waves by 
th<‘ movinj^ body. It is known from tin* pre'vions 
works »d‘ Minstein (/»</*/. Siii. p. (icSS, 1010 and p. 
lot. lOISi and Kddin»*1on [l*rnr. Uinf, Stn‘. d 102, )). 
2liS) that in the ideal <'a.se (d‘ a spiiniirio rod there 
(‘xists a radial ioti of momentinn of thinl order (/.r., 
of the (H'de*!' of l./e"), so that afte'r all a seenlar 
aeeeh*ral it>n (d‘ third nr<h r in the ease' (d‘ a binary 
star may be a possibility. 

n. (\ M. 

Production of Artificial Auroras in the 
Upper Atmosphere 

Prof. \'. .\. Pailey of Sydne'y has snji^e'sted a 
novel use of elect romaytiet ie* wave's. .\<'ee>nlin»- to 
I’i'of. I’ailey, raelio wave's radiate'd ])y a snlUie-iently 


powerful transmitting: station may, under certain eir- 
eumslane*os, excite artificial aureiras in the upper 
atmost)here. He' sujii^iests (Salnrc, ()e*te>ber 1, 193S) 
that in latitueles where tlie terrestrial maj»netie fielel^ 
is nearly vertical, a visible ‘ileiw elischar^e e-an be 
prealueM'el by means of a vertical beam e)f eiremlarly 
pe)lari/('d wave's, the freepie'neie's e>f whie*h are' ap- 
pre»ximately eepial lee the* leeeal ‘.»yre)-fre'e|ne‘ne*y (?.e., 
the free|ueney eef “yratieen e>f a fre'e I'le'eMreni in the' 
e'arth’s maj^Jietie lielel), the* e'ne'r^y Ix'in^ ra<liateMl at 
the rate' e)f bOO kilowatts fremi a suitably eh'si^ne'd 
ae'rial .syste'iii e*e)nsistiny- ed' SOI) hen-izeejital ha If- wave- 
aerials sitnate'el about enie* einarti'i* ed' a j»yi'e)>vave'- 
le'n^th abeiye the* »teniml anel sp?‘e*ael ene'i* an are-a 
e)f abe)ul 2 sep knis. 4'he impeertane'e' e)f sne'h ariitlcial 
aureeras e^an harelly be* e)ver-emphasi/e'el. I'\*r the'se 
we>ulel alle)W spe'ct reesesepie* and e)the‘r studic's of the 
re**ieni reinml the* hewe't* part ed' the* K laye'i* { !)() km.i 
lo be niaeh' eiMirely at the eenitrol e>f the* e)bse'rver. 
I*re>f. liaib'y alse) sn^jie'sts that the existinu' hi.^li 
l>e»wer raelio statiems (bOO kile)watt ) at (Mneiruiali 
en* at Me»seow may be ntiliseel fen* an alte'mpt to 
prexlnce such artificial anrenais. He eonelndt's that 
with an ae'rial array similar te) the* one inelie'ate'd 
abeeve* aeni with ^yro-wave's raeliate'el at the rate oT 
eine tnillien) kilowatts it is ])e)ssible‘ te» preivieie' an 
illnminat ieni e)f 0.02 fex)! eanelb's ove'r an are'a of 
abeeiit 10,000 sejuare* kilometre's re)unel the' transmit 
tinp: statieen. The* illnminat ie)n is approximatelv 
eepial te> that pre)elueeel eni ede'ar rujihls by the* full 
moem whe'ii e)verhe'ael and is sufUede'id te) fulfil the- 
minimum reepiireme'iits jire'seribe'il feir the rmhtiiiL- 
of re)aeiways. 

.1. A. /; 
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University and Academy News 


Mining, Geological and Metallurgical Institute of India 

( .Isnusol , J/.v/ \(rrt tnht r, ) 

(I) ‘ Mcliiods of Slowiii**- t‘()i‘ lii<li;iii Mines’ 

IJy J. TlnmiJis. 

(‘J!l ‘ Xnlrs on Melliods «d’ <lele(‘lion ;ind deni 
iii'i willi ‘ lienlin^^s’ .ind fires in ('on! Mines* 
liy K. IV I'nrk. 

The National Academy of Sciences, India 
{ AllnUnlnttl , JiHh \<riU'nib>'r, 

fli ( Jseidfil inji' (imnlries of a ltid«‘d sui'raee 
r>y Dr Kain Delia ri. 

The (’oiineil awardi'd (lie Kdiiealion Mlnisl(‘r’:; 
•jold ni(‘dal, wliieli has been so kindly ])lae(‘d a1 
llie disposal of tin* A<*adeniy l>y the Ilon’lde 
Mr Sainpiiriianand to Urol*. IVn-hal Salmi, 

I'.K.S., Dueknow rnivi‘rsity, for his ]>aper entitled 
Materials for a Moin»”raph of the Indian Petrified 
I’aliiis,” 

Pi'of. d. II. Mitter, Prof. A. ( Daiier.ji, 'I’he 
I Ion 'hie Sir SJiah Mnhanmnnl Sulainian, Dr D. S. 
Kolhari and Dr II. \i. Mehra wei'e nominated dele- 
gates to rejiresenl tlie Academy at the fortlu tnninj* 
Mssidii of tlie Indian Seieiiee Ponj'ii'ss. 

Prof. K. \. Dalil, D.Se., D.Phil. was eonjiratu 
'•ile(l on the eonfernient of tin* D.Se., de' 4 r(‘es ot the 
’ niversity of Oxford on him for his valiiahle eon- 
■iidMitions to the advaneeinenl of seientifie 

iiowledge. 

The following were eleete<l fellows: Dr Kam 
‘'•hai’i, M.A., Pli.l)., K('a<ler in Mat hematics. 
• nivei-sity of Delhi, and Mr Sara<iindii P>asn. 
'•Se., Meteorologi.sl, Upper Air Observatory, Agra. 


Calcutta Mathematical Society 

{('rtlcullfi, Drcrmlu'r, lifAS) 

(1) \’(‘etor theory of non eoplaiiar foi'ees- P.y 
II. Ikigehi. 

.\nine rolling <»f first kind Dy A. U. 

( howdhnry. 

'•)) A self i-eeiproeal fniielioii P»y I». \ . Sastry. 

Indian Chemical Society 

(( nlcnHa, Si i>lrinh*r, i 

fli .\ .Metho»l for the estimation of cobalt in 
presem-e of nickel. Wy Dines (’handra Sen. 

(2: I se of vamnlons sulphate as a rednciii'j' 
agent. Part HI. Kstiniation of eerium. Dy Pares 
( 'handra Ibinerjee. 

I )D N’iseosity and density of cadmium chloride 
solutions at l\y'. P»,y .Viiiiitaiisii Si'khar Ohakravart i 
and Dalbhadra Prasad. 

(I) ()n the nmving boundary inetluMl for tin* 
delermination of cataplmresis of colloids. Dy N. U. 
Sen (dipt a. 

( o ) Strainless mono<y<'lic rings. Part III. 
Synthesis of *J-Mi>thyl cyclolu'xane snc( inic ac‘i<l and 
the separation of its isoiin'rs. liy Muhammad 
(^udrat-i-khuda, .\kl)ai- .\li Mallic-k lin ])art ) ami 
.\shntosh Mukher.ji. 

i(>) Studii's in organo-arseiiic com]M>unds. 
Part VIII. Synthesis of .irsimhile <leri\atives from 
phenyla«*etylene. -Dy llir(‘ndra .\ath Das tdipta. 

M) Studies ill oi’gaim arsenic compounds. 
Part IN'. Syntlu'sis of arsenic analogue of sn<*eini- 
mide. - P>y Hirendra .\ath Das-(!upta. 

(8) Indigoid \at «lyes of the isatin series. 
Part 111. d Indole 2'- (4' iMethyI )-lhionaphtheneindi- 
gos.- -Dy Sisir Kumar Huha. 
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(9) Kssciilial oil rn)iii llowur kcwila {l*andatms 
()(lonitissimus).--\\y S. S. I )(‘shai)a]nl(*. 

(10) On (rrlaiii sails of Alkaloiils. ]iy T. V. 
Ilasii. 

(11) Oi'ciii'iTiK'c oT psoralen in tduhaliuni 
Atf/rnhnn, Smilli. I’.y \\ K. Ilosi* and II. 11. 
l•'iMlaysoll. 

Indian Chemical Society 

{('alriiUd, Xtnu mhrr, iU-iS) 

'I’lir follow iii!^ jit'iil leiiien were admilled as 
fellow s : 

Mr N. I*. Dalla. and Mr I*. X. Iki^ehi. 

'rin* following neiil leiiicii were eleele<l as 
fellows of llie Society. 

.Mr r». 0. .\eliarya (iJoiiibay); Mr S. S. Ih* 
lOaleiilla); Dr II. K. .\andi (Assam) ami 
Mr K. Maiia (Thauiel, Nej)al). 

'rile next Amuial (o'lieral Meetinj*' of tin* 
Soeiely W'ill he held oil the 4th January, I9J9 al 
Lahore at ‘i dO |).m. al the ('hemislry Section 
Meeting Hoom of the Indian Si'ienee Congress. 

Royal Institute of Science, Bombay 

I’nd'. (i. H. Laranjpe has assumed charge as 
l*rin(*ii)al (d* the Instilute vice Dr T. S. Wheeler 
on leave. Dr H. C. Shah has been apj)ointt‘d to do 
duty as Crof(‘ssor id' Organic Chemistry in jilaee of 
Dr T. S. Wheeler. Dr (Miss) C»anoo Khambatta jias 
been aiipoiiited as an additional Assistant Leeturer 
in Chemi.stry. Dr Karandikar has taken tlie place 
of .Mr Hal (on leave in England) as .A.ssi.stant 
Lecturer in the Zoology Di'parlment. 

'I’he I’niversily of liombay has nominated 
Dr .\. li. 'Tawde, of the IMiysies Department as one 
its delegates to the ensuing 2()th Session of the 
Indian Science ('ongress to be held at Lahore in 
January 19:J!). The Diri'ctor of Public Instruction 
has allowed Dr Mata Prasad, Dr C. K. Hharucha 
and Dr It. C. Shah from the institute to attend the 
session of Hie Indian Science ('ongress, I9J9. 

Research Work in India 

(Sciruii^ Coll(‘(ft\ Patna, /9J7 J<‘)) 

The investigations carried out or in progress 


during the year I!1J7-JJS, in the Physics laboratori(‘s 
of the Science (.'ollcgc, Patna, related to problems 
connected with ])roperties of matter, eh‘ctricity, 
refractometry, s])ectroscopy, X rays and wireless, a' 
short account of which is given below: — 

PrnjK rtus of Maiti r — Tlu‘ laws of spi'cadiiig of 
filter paper havi' bemi developi'd ami verified by a 
very large number of e\])eriments with droj)s id' 
different sizes of pure organic liipiids and electroly- 
tic solutions. ( Kolloid Zcifsthrifl, 7iK 19, 19J7 and 
.s’L 27b, 19:i8). 

i'Jficfrwif iiW has been found possible to dcder 
mine the average size of tln‘ ash particb's frami a 
theoretical and i-xperimental study of the, trajectory 
(d‘ cigar ash par'tieles shot out from an orifu'c by 
efiluenl air under measureil driving pressure, 'fhe 
nndhod may lx* t*xtend(‘d to the study id' the g(*neral 
problem of smokes and aerosols under difi'ereiil 
cornlitions. {Phil. Mat/. 2.7, !)9*), 19JS). 

Tin* variation of tin* di(‘leeti‘ic constant id' space 
coiitaiiiing (*leelrons wlnxi subjected to an alternal 
ing high freipieney electric field has been studied. 
A moditi(‘d formula was sugg<*stcd to explain 
(piantitat ively the I’csults obtained as tin* simple 
Larmor theory had failed to do so. l/t ifsrhriff 
fur Ph!isih\ I07\ 441, 1947). 

It is well (‘stablisbed that me<*hanical pressure 
on a photographic i)late leav(‘s an impression wIkmi 
developed and this is known as ‘ pressure effeel.’ 
An investigation has been attempted to see how fir 
the ejection of the electnuis can serve as a physic. 1 
basis for the ‘ pressure etfeet.’ (/ad. Jour. I^htfsics. 
//, 2S9, 1947). 

Pt (ruvtomt ir\f—\ ray-displacement refracto 
imter was devised to mi*asure accurately the 
refractive indiei-s of thin trans]>arenl plates of small 
sizes and al.so of liquids.' This refractometer ha^ 
been employed to study the anomalous dist)ersioi: 
of a specimen of didymium glass whose absorption 
bands had been previously investigated hen 
(//«/. Jour. Phi/.s. 11, 14, 1937). 

Spfrtrtfscop!/ Sped uni of Darium has hem- 
obtained by the condensed discharge method am' 
also by the electrodeless glow. Attempts are beiii- 
made to account for the lines which .still remaii 
unclassified. [Hullatin Pat. Sc. Poll. Phil. Site. 

241, 1948). 
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Intensity and sli’iiclun* clianjit's of the I.a 
(•mission lines of (’ii, h\* and A1 on intense eodlin^ 
of their antieathodes have heini investigated in a 
|)reliininary way. Detailed investiyation with a 
<^iatin}4 of higher tlispersion has also heiMi partially 
(MHiipleted. {.Va/i//7, / 4(i4, 1947). 

A nuinher of some semi-t»pl ieal lines in the K. 
L and M series of X ray speetra have hecm seleeted 
fi*oin the available exi)erimental data ami possible 
explaiJiations of th(‘ir orijrin have been alt(*m])ted. 
i/ar/. 11, 77, 1947). 

\-ntjfs* Kleetro de])ositeil ehroniium and “tild 
have been studied by tlie X-ray powder method aiul 
the eori'elat ions between eiiri'tmt density and seleetiv<‘ 
uiientation, and between haisliiess ami bis^adth of 
<liffra<tt‘d lim-s have been investigated, (hnl. Jnnr. 

rhiis. II, 219, 1947). 

Tsinf.* X-ray relleetion spec! la from a erystal 
of rtiek salt raise<l 1<» ditTm’eiit t<‘mi)erat nres, the 
(‘i»efli( ients (d* linear expansion (d‘ the material within 
|Im‘ ranji(‘ 4()'^’(’ to •loD'-’D have been ilelermined. 
\ttenti<m has been drawn to 1 lu‘ different values of 
I he constant depeiidc'iil on the <letinit ion adopte<l. 
hid Jour, hhffs. /J, I94S ii, the press*. 

Winhss- .\n api)aratus for oblainiim Imnrly 
aiitomatii' photoyraphie issoials of tlu' strenuth of 
I he ns'cived signals over a eonsi«lerable jieriod has 
been set u|); and a stu<ly of the variation <if the 
held strength of distant transmitting stations is in 
progress. {Ilulhliu. Pol. Sc. ('tJL Phil. Soc. s, 
■Mii, 1!»4S). 

New Fellows of the National Institute of Sciences 
of India 

It. CrocAi.A Aiyai« — lIc \\ as awarded the (bir/.on 
Ibi/.e for original research b,y the Madras I niver- 
' tv. In 1925 he was ap])oin1’tMl Drofessor (»f /oology 
■ ' Ihe Maharajah’s Dollej^e, HrnaUnlam. tb‘ served 
^ ^ a member ^^f the Madi’as rniversity Commission 
" the year 192S. Kroni 1929-44 he was Additional 
:bi)le.ssor of Zoology at the l*residem*y Colleu’e, 

' idras. He had been (’hairman of the rioar<l of 
•dies in Zoology (d* the Madras I’niversity ami 
' ' i* univ(‘rsities for sevmal years, in the year 
‘‘b lie pi’esided over ttu‘ Zoology Section <d' the 
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[Indian Science Congress, and in the yeai- 1947, was 
President (d* the Madras Seiema* Cliib. Trof. .\iyar 
is the Director of the rniversity ZooloLiieal Ueseareh 
Laboratory cd' Madras and is President tjf I lie 
Daenlty of Science of the rnivmsity of .Ma<lras. IL* 
is aidhor of several papers, some independently and 
soiiu‘ III eidlaboi'at ion, on marine biohmy ami 
eyt^do^y. 

J. It. Aidkn I’orn at ^■ork, Kn^laml, in 
Deeembm* 1902,, Mr 4. H .\ud(‘ii was edui'ated at 
Marlboronjih and Clirist’s (‘ollejic, Cambi’idiii*. and 
joinetl the iicolojiieal Survey of India in .\ovembi*r, 
192t). AfliT workiim' in the Kaniyanj Coalfield, 
III* mapped an area of \'imlhyan rocks and publisluMl 
a Mnnoir on X'imlliyan Si'dimenlat ion. .Most of his 
time has be<-n speid in the Himalayas, ami his paper in 
/n’n fin/s. (koI. Sure. Imho. i t. IM. I. 047 siimmai'ises 
his prt‘.s(mt \ ii‘ws on the 'Ib-etonies of the Carhwal 
Himalaya, lb* has maile various expeditions, .stmie 
on duty :ind some mi furloiinh. tt) the main raimes 
of th(‘ Himalaya ami the Karakoram, aeeounts of 
which have ai)pi‘ar(‘d in the I/iiuoloifon Jouruol. 
In association with (dher members of the Ceolo‘»'i<'al 
Survey. h(‘ was eonneet(‘d with an examination of the 
Ibhar Nepal Kart Inpiake, and was alloweil to visit 
certain parts of the Xc'pal Himalaya. 

K. IJofK - I’.orn in .March 1S9() at .Mymmisinoh. 
I»enual. Dr .\. K. liose, was edui'ated at Cttai'para 
and in the Presidency College, Cabnitta, and passed 
tin* M.S('., examination in .Xpjilied .Mat hemat i(*s. Ht‘ 
worked on aenMlynamical probb'ins for soiiu* time 
with tin* Chose Professor of .\pplied .Mathematics in 
t he *Cniversit y thdle^e of Science, (bdeutta. H(‘ 
joined the .Matluiiiaties De])arlment of tin* D.-ieea 
rniversity in 1921 as .\ssistant Lecturer, but in Se]) 
tember, 1922 left for Cermany and joiiiiMl Cniversity 
of (hit tinmen. He worked tliei-e with Prof. L. Pramltl 
of the Kaiser Wilhelm Institiiti* of .\erndyna mil' 
Ueseareh, and was awarded the Dcuree of Doetor of 
Philosophy (Class “ Sehr Cut ” \'ery Cood) in 
1!)22. .\fler his return to India he was Keader in 
.M.athemat ics in tin* Cniversity of .XPujai'li for some 
years. In 192.’) he was awai'deil the Criffith Prizi* by 
the Calcutta Cniversity and joined the Punjab Irri- 
gation U(*s(‘areh Instituti*. Lahore, in January 1927 
as .Mathematical Adviser to the Irriuation Depart- 
ment and was sent imme<liately on ileputation to 
P»iidapest for trainiiii; in the use of Kiitm'is ’rorsion 
P»alamM*. IL' eai‘rie<l out extensive surveys in th(‘ 
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llu‘ wiiilcr of l!H 2‘*, an<l 

2!) oO. Me wnsjilso fnr 1 Ik* snlul iiin of* tho 

])rohl(‘m (»r s;ircly nf \\«*irs oil s;iik1 Inmuljilion wliosc 
r(*siilts iiri* piihlisluMj in tin* />r.sK/» o/' Wdrs nu 
PvymmbU Fdioithilions. TIk* Trlimim Wi'ii* (it* IIk* 
llavi'li nf lln- I’lnijalj In’i.nal ion lias Ikm‘!1 

(h'sij'iKMl oil 1 Ik‘S(‘ priiuMjilos. 

Ill nrciil Nears Ik* lias heeii hiisy willi iikhIi*! 
('X[)(‘riiin*iils oil liy<lranli<‘ jirolilciiis. In coinieclinn 
wilh llie llaveli l*ro.j(‘<‘l he earried out a series ot* 
model experiiiK'iils jin river 1rainin,u‘, silt (*xelnsion 
ami Falls. 

Ill l!);!7 dS he offieialed as the Direetor, Piiiijal> 
Irriuaticm U(‘st‘ar<'h. Wv has niiiet<‘eii patu'rs to his 
er(‘dit ('oiit rihiil ed In tin* various t‘or<‘i,un and Indian 
.journals. 

.1. K. C'noNNDiiuM Horn in lS!t2 at Lamehar. 
Heimal. Dr .Joi*endi'a Kumar (Miowdhury. was e<lii 
(‘at(‘d at (Nmiilla, Krishnaih Foll(>(i(>, Herhampori* 
and the Presidem^y Folh‘;L»i‘. Faleutta, where he 
eame into personal tomdi with Sir I*. F. Ko.y. IK* 
served the Assam Dil ( ’o. Ltd. of Di^hni (‘or some 
lime and in 1!I2I. he piaM-eeih'd to (Jermany for 
lurther study in applie<l ehemistiT and worked at 
the Teehnisi'lK' I l(K*hs(diule of ( ‘hai’lotenhurji' and the 
Kaiser Wilhelm Institut lor h’ihn* (diemist ry at 
Dahlem. under Frol'. Dr K. ( >. Mer/oix, and puldish- 
ed a paper on ‘ Ft hers ol’ eellulosi* with oxyaeids.’ 
Alter visit iiiL*' a larui* mimher ol' imp<»rtant fae1ori<‘s 
all over L'ermaiiy, he ('ame hack to Imlia and in 
1112.') was aiipoinled Header in Chemisti'y in the 
I niversily of Da<*ea, and ])la(K*d in ('harj»«‘ of the 
Applied Fhemisti'.y SeiMioii. 

At Dai’ca, Dr Fln»Nvdhury undertook the invest i- 
jiation uf Jute tihi-e, and has, sinee l!t27, pul)lislK*<l 
a sei'ioiis of paju-rs on the siih.jeel in the .hmnml of 
IndiOn (’/ni)H('o/So< nhf. lie lias improNcd the fibre 
ipialities of Jute by \arioiis treatments, threw a 
llood ol liiilit on the nature of its various c'»»nst itueiits 
siK'h as (elliilose, lignin, hemii'elluloses and urnnie 
ai'ids. aiul also intt*rpri'1ed tlu* physical and eh(‘nii- 
(*al behaviour of tlie tibri* in the li.!.!ht of its <'hemi- 
eal const it ut ion. Dr lkirk<*r in his report on 
Seieiilifie and Teehiiiial D(‘Velo|)meiif of the dnte 
Industry in Paninal. ('ommenl(*(l very favourably 


on those fumlameiital invest i«al ions. Dr (diowdliury 
and his students have shown that mixe<l atlsorbonts 
are more active than their eom]>onents and are there 
fore eiiiin(‘ntly suitable for industi’ial opei'ations 
such as reeovi*ry of solvents or of benzol from ‘iases, 
the retininu- of ve‘»<‘tabb* and mineral oils eti*. 

Fata lytic Oxidation of various hydnx'arboiis 
has also been studied in his laboratory, and condi- 
tions for o])timum .yield of })thali<* ami l)(‘nzoic acids 
from naphthalene and toluem* respectively have 
b(‘(‘n delermine<l and a iiK*chanism of the i)]‘ocess 
«d‘ oxidation of vai'ious hydrocarbons lias, been 
su^ji’ested on the basis of various intermediate pro 
ducts indent ified. 

lie and his stmh‘nts have polymerise<l unsaturat 
ed fatty aci<ls and has oblaine<l mineral lubricating 
(»ils by decai’boxylatinj*' the ])roduct. They ha\r 
also obtained int(‘rest in»- results from an analysis 
of the Oil of Hohihi a frc'sh watei* fish found in 
Ih'U^al and have found in it acids of the formuI;ii' 
F-iIDvth* and F,,,H...O., in appreciable amounts. 

He has be(‘n eb'cted uk'hiIk*!' of flu* (h)uncil of 
the Indian Fheniical Soeii'ty for several terms ami 
is a memlK*r of the board of editioiial ciu'is'spon 
dents of the Industrial and News Fdition of tiu 
journal of this soci(*ty. 

II. Fhookskank Korn in I Still in Dublin, Mr II 
Frookshank entered Trinity Ft>lle«e. Dublin in ItHl. 
eidisted in the ariav in Se|)lemb(‘r Itlll. s(*i‘V(f! 
in the machim* jiun section of the 7th Hoyal Dubbn 
Fusiliers in Oalli])oli and Nvas wounded Iheir 
Later si*rv(‘el as a lieul(‘nant in tin* Hoyal FiiyiiieeiN 
in F^ypt, l’ab*sline, and Fi’ance ami Nvas mentiom'i 
in desji, tidies lwi(*e. He returnefl to 'Frinity Follc-« 
soon after the armistice and took tin* dej»:rec' i', 
<*nu:ineerin»’ in July 11120. He was apt)oinli'i 
Assistant Superintendent, Feoloyical Survey "f 
India in Decembei- 1920 and Superintemliri. 
Feoloj^ist in November 1985. 

His work has b(*en mainly mapi)in«»-, in b’.' . 
putana, Ma«lras, the Fentral Provinces ami < 
State. 

He has published ei^ht pni>ers mostly in t' 
Itnords of ihr (Irolotprol Sum}! of Jndin. 

S. Datta- Korn in IS99 Fapt. Datta was 
cated at the Scottish (Muirches Follejie, Hajsli. ! 
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('ollojfo iind rniviM’sity ol* SciiMU'c. Wliih* 

in M.Sc., chissus (clK'Hiislrv) \v;is 
iJovt. of liidiii Stalo Srliolarsliip for X'l'lcrinary 
Studios in tlio Tiiitod Kiny-doiii. Ilo (|ualili<*d as 
M.K.(.\V.S. from Koyal N'otoriiiary follu.m-, London 
in 1920 . Ho oamo in loncli vvilli Sir \'. Uaman. 
Sir I*. Uay ami Sir dolin MrKadyran. He w.-is 
a|)p<»inlod Looturor at iho Hriiyal Vrtci'inary 
Lolloyo, and workod with 11 m‘ lato Lolniirl Arlmi 
at tho (.^dontla Tropical S(diooI. He was a 
Vclonnary Kosoarcli OlTicor at tin* hii|)orial N'otcri 
nary Kosoaroli Instiluto sinco 19)10. Iioldin^^ charge 
1 ) 1 * tlio Pathology So<*1i4)n foi- the lirst seven y«ar.s 
and has now lieon ti’ansferrod to oi‘*ianis»' tin* new 
Section of Proto/oolojiy. While in Lenjial sm-viee. 
lie advane(‘d tho now i<loa of eo-onlinatiim nmh'r 
one livosttiek d(‘])arlinent in India, the Lnir hranehes 
i)f animal hnshandry, nutrition, •ienetiesand disea 
an idea whii-h is hoinji’ gradually adophsl. His 
achievements in the fii'ld (d* original r(‘sear<‘hes 
relate to a j»roup uf ohseun* animal diseases, of 
wliioh ho has workod out tin* moehanism of causa 
lion. His work has already found place in text 
hooks and other ])ul)lieat ions under s(*veral heads. 
Me was appointe»l nti>inn’f(ur foi* India hy <lovt. 
of India at tin* I iitoniational V(‘t(‘rinary t‘oni»ress. 
/iiirieh-lnterlakon, 19)}S, and was elected \'ieo 
I’ri'sidont of tho Parasitidnoy Section of the Con 
-ji'css. (‘apt. Datta re])resont(*d Imlia at tin* Imperial 
\'eterinary (\)nfoi-oin*o in Ltnidoii Iasi Auiiusl and 
pi-esentod scientific paj)ers at tin* above Congress 
■iiid (^nlforoneo. His work on Ilovine Haemal nria 
formed an impoi’tanl subject of discussion amoim 
I lie tlilVoront ompiia* re])resontalives. 

S. (’. Dii.Mt Prt)f. S. C. Dhar was etiuealed in 
I hn*ea Ihi^oso School and the Pr(‘sidene.y Colleue, 
'’aleutta, whore he came in contact with Sir W C. 
Ifay, Sir J. (\ Hose, Prof. C. L. (’ullis and several 
'I hors ami wore much ins])irod by them, lie passed 
’he M.Se., Kxamination in I’liro Mathematics in 

Ho was awarde«l the Sir Uashbohari Chose re 
'■nveh soholai'ship in A])i)lied Mathematics and 
orkod as a research student foi* about a year and 
half. Hero he came in eontaet with tho eminent 
bleat icinist, Sir Ashutosh Mookorjoo ami with the 
•umurat ion of the now post-yraduato department 


of tho (’aleutta I'nivei-sity In*, ahum with several 
brilliant yoium men, was appointed lecturer in 
Mathematics in MMS. In 1921) he w«)n the Prom 
('hand Uoy ('hand studentship in seierititic- subjec'ts. 
Pr<d'. Dhar later took up odm'atioiial woi*k 
in the Colle^o of Seieiiee, Naiipui’. 

At \aopur Prof. Dhar oimaiiised jmst liradiiate 
1ea<*hin‘'- and i*e.seareh in Mat h(*mat ies. In 192)> he 
obtaim‘<i tin* di'oree of D.S('., of the ('aleiitta I ni 
versity. In 1 9)14 Dhar undertook journey to 
Kuropi* to ae<|uaint himself with tho latest develop- 
ment <d‘ research w»)rk in his subject and to aeipiire 
experiem*e of the universities of Liu'opc*. In I9)>4 
In? was awarded the deyia*(‘ of Doctor of Science of 
the I niversity of Kdinbur,L!h which was soon 
followed by his election as a l‘'ellow of the Koyal 
Society «d‘ l*hlinbuimh. Prof. Dim?- has jiuided many 
'•Indents ill researel work soim* of whom have 
secured Doctor’s de^rei*. lb* has published 
more than thirty oriuiiial researeh pa|)ers in 
various journals in India. Kiirope ami .\meriea. 

1). IIi..\uin Morn 71 h .laiiiiary 1S9L Mi*. David 
Hendry is a ^ra<luat(‘ of (ilasiiow Lniversity where 
he took tin* M. Se. (.Vjjtri.) deiii’ee in 1920 after an 
interru))tion of studii's <aused b.y the (ireat War. 
In the .same .vear also In* took the .National Diploma 
of .\i>i‘ieuiture at Lc'c'ds Lniversity. He went 
throimii the War itself in the Ivoyal .\i*t illei*y, ami 
for tin* last ye;ir held the rank of Major and eom- 
manded an S" bafti'ry. .\fl(‘i* uraduation he worked 
for a few months with the Seotlish Hoard of 
Aiirrieulture and joined the Indian .Vi^rieultural 
S<*V\ ice in the autumn of 1920. 

He wt'iit to Murma and was po.sted to Kan^oon 
in 1921 as Di'puly Director of Aijrieull ure, Southern 
Circle, which in those da.Ns comprised the whole of 
Lower Hui'iim with the rice as tin* chief crop. He 
flevoted himself to the prodm-tioii ami distribution 
of imtiroved varieties t>f riei* and a number of tin* 
l)i*st \arietes lu'iim’ urown in Murma tothiy are tin* 
result of his efforts at the Hmawbi Lxperimental 
Station whieh was under his eharue. experiments 
on the 1eehni<|ue w<*re also eari'ied out at Hmawbi 
and Mr Hendry ]mblisln'd several i>a])ers on ri<*e 
varietal improvi'iuent ami the manurinu of rice in 
tin* //n/hni Af/riruHurnl Journal. In addition, 
miseellaneous ai'tieles were published in Triqnral 
Affi'it nil art and elsewheri*. 
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hi 192S lu* joined liiiperinl (’lieniienl Industries 
(Indiii) hid. ;is ;i teehnieid ;id\ iser, ;ind in I9.‘V2 
bee, 'line :i direelor, the exiieriiiieidal work on 
I'ertili/ei's enrried out bv tlie eoMii)jin,y Ihronjibout 
Indin Jind Ceylon renniinini: under Iiis eoiitrol. In 
llloT he w;is eleeU*d to Ihe lUnijial hi'j'islalive 
Assembly as a represental i\’(* of tin* Ibni^'a] Chamber 
of (V>mmer('(‘ and rtMi'iNcd lh(‘ Coronation Medal in 
the same yeai‘. 

A. C. .losiii liorn a1 Ibdiadur Pur, in Punjab, 
in September PIOS, Dr Amar (Miami .loshi was edu- 
eated a1 D.A.V. Ilijih Sidiool (now I nl(‘rmediale 
(‘olleoe), Hoshiarpur. h’oiaiian (Miristian (’olleji'e, 
haliore, and the Punjab Cniversity Honours Sehool 
in P»otany, passiiiu* the M.S('. in 19o0. In 19o() In* 
submifit'd his ])n))lis)ied papers for the D.Se. cb'j'ree. 
He is the first person to reeeiv<‘ this dejir<‘e from Ihe 
Punjab Cniversity since the institution of a lower 
Ph.D. dei»i-ee. Sir A. (’. Seward and Professor 
pri<‘stley who wer(‘ his eNaminers praisisl his work 
very much. Sir A. (*. S(‘wanl, d(‘S(*ribed him as an 
ex<'ept ionally well (|ualifie<I botanist. Aftei* [lassin** 
his M.Se. Kxamination Dr Joshi was appointed ;i 
Demonstrator in the Botani<*al De])artm(*n1 (d* the 
I'unjal) Cniversity, which he U‘ft in October 1921 on 
beiiiii' appointed an Assistant Professor in the 
B(‘nares Himlu Cniversity. 

While a student at Lahore, Dr .Joshi came under 
the irilluenci* of Ihe lat(' Prcd’essor S. 1C Kashyap and 
look to the stmly of plant niorpholoj^y, though his 
Work is not exai'tly confined to one field. He has 
been a keen ami enthusiastic r<*se,'ireh ^^orker ever 
sim*e he t«)ok n|) his lii’st teachin**’ appointment, ami 
has publisheil a lar^e number (d* pjipers on anatomy. 


floral inorpholojfy, enibryolotry and eytolot?y of the 
anjjiosperms. He has also completed and revised the 
Lahore District Flora started by the late IM'otVssor 
Kiisliyap. In the Hindu Cniversity he has been able 
to attract a lar.ije number of students and has thus' 
been responsible for the establishment of a school 
of plant morphoUijjy at Pumares. 

N. K. Sra Born in Auf>ust, 1892, Dr N. K. Sur 
j)as.sed M.Se. (Physics) Examination of the .Vllahabad 
Cniversity from the Muir (kudral (Nille^e, Allahabad 
in 1914. He joined the Kwinj» Christian (Mdleye. 
Allahabad, as a lecturer in ]ihysics in .Tuly 1914, ami 
was in charj^e of the department of that (ollem' 
from 1921 to 192fi. .After sei*vin»- for some time in 
tlH‘ reorganised Cniversity of .Mia ha bad In* joined 
the India .Mc'teorolouieal Depaidment as a Met(‘orn 
loj’ist in October 1927. He has ])ubrishe<l eighteen 
papers, eitln*!* singly or in collaboration with idliei 
aulhor.s, in ])h.ysies, in Imlian. Kn.ulish and American 
journals on laminar diffract ion, (‘xperimental 
verification of Saha’s theory (d‘ theianal ionisation, 
absorption spet'tra of elemi’iits, cla.ssification into 
series of line spectra of elements and a tln*ory of 
activ(‘ modific'ation of nitroj.»‘en. 

In meteoroJojiv the ten papm-s published li.\ 
him, either singly or in collaboration wdlh otliers. 
de,*d with the thermal structure* (d* the tree atnms 
phenMiver North-Wi'st India, physical characterislie^ 
(d‘ fiMUits durinji' the south west monsoon si'ason 
thermal structure of tin* upper air over depressions 
during’ Ihe south-we.>l monsoon, tin* thermodynainii's 
of dust storms, tln‘rmal clniracterist ics of the her 
almospin're* over south-west B(*n”;d durino- tin* seaso', 
of nor ’we'sters, and tin* developnn‘nt of laletr 
instability in diff(‘re*n1 seasons in India. 
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Tiik Nkwkii Al(IIKMy, hi/ Lord If ti I hr r ford. 

('amhridfft' I'n'rrrrsHi/ Prrss, liidf, ji/i. o'.S. 

IllHsInitrd. rricr ds. fid. 

It lias uicnliiUKMl in tlu* of lliis 

littli* l)()ok that it (‘ontains in a snntowhat oxpaiHhM! 
rm-iii Dm' snhjocf inattoi' of tlic Hciirv Sid^wick 
Memorial Lci'liirf dolivorod at Xrwnliani 
on XnvonilxM* IlKtt). Tlio litio of tin* hook 

siijijiosts tliat tlu‘ «)viyinal Icvtiiro nTn^lit haw hiM'ii 
a iiopular ono in ^vhi<*ll it was ^h’svrihod to the 
aiidi(*?u*o how in r(‘<*c'nt tinios the prohlcni ot* lr;ins 
imitation of olonicnts, whicdi has so Impj haUh'd tin* 
alloinpls of the old sclnad <d‘ ahdiciiiists, lias hccn 
atta<‘kiMl siKs'essfulIy hy usin^’ imo<1(‘1‘ii iiowcrfiil 
iiiothods. On ‘»din<i: through tin* jia^cs, howovoi*. it 
l)(‘(‘oiiH‘s cviilont at onco that tho hook ('ontains mii(*h 
iiion* valiiahU* inroniiation r(‘‘'anlinn' invostijiations 
on arlifl(‘ia] disint(‘i»i’at ion of (•h•lll(‘llls than van he 
tiaiiHsl from a siimlc popular l(•('lur(^ Startimi with 
natural l•adioa('livily of elements, the author has 
fii'st liricfly dosrrihrd radioartivr t ransformalions, 
and tluMi the diilVnuit nirthods of doliMdinu’ thr 
l>artirU'S riiiittrd hy radioactivr ('Irnicnls liavr lirrii 
‘‘xplainod with tho lu*lp of illusti-alions. Xr\t. it 
has hot'll disoussod how, whilo invosti;^•alin”• tho 
soattoriu'*: of <r iiartiolrs hy nudoi, tho disintoiarat iou 
"f tho nitroji’on niudous was ohsorvod first hy tin* 
author himsolt* in 1919. and how suhsotpionfly it was 
ohsovvod that siniihir transforniations ooour in a 
h'w move li»ht olonionts ..when those avo sulijoctod 
to « ray hoinliardniont. Tho diso«)vory and tho ]u-o 
portios of fjio noiitron aro then dealt with in a little 

flotail and it is oxplairiotl with tho holp of 

dliist rations how slow and fast neutrons hehave 
differently in produoin«»: transfttrniations in the same 
■lement. The discovery of artificial radioactivity 
•Old different methods of protlucinj? it are next dis- 
•nssetl briefly and in the last few pajies the artifieial 


methods of t ra nsforma t ion are discussed in more 
detail. Different metho«ls of produeirm' a<'('elei'ated 
particles aro descrihed and oxplained hrietly with 
illustrations. A f<‘w important exam]>les of trans 
formations produeod hy difforeiit kinds of projoetiles 
are citofl and in some cases |)holouraphs of <doml 
chanihor tracks are repnidiiccd. There an* 
altoLTotlior thirtoon hoaiitifiil plates with captions 
and in some cases with ex])lanatory diagrams. This 
little hook written hy the ureal pioneer of trans- 
mutation of eleiiM'nts will he <d‘ immense use to 
thosi* who have not specialised in this particular 
line of research and altliouL'li eauer to iiain some 
useful information roiiai'din^ the naturi* of «lis- 
coveries made in recent yi'ars can afford to s])end 
very I tile time to ^o Ihroimh tho vast amount of 
litoratun*. Kven to a specialist, tin* Iasi few payes 
<jf the hook will he found to he highly interesting’. 

S. S. 

'rni-..M)s or 1 M l lo \M» Toei i.n iion in 'I'nK 

(iWoK.S N'm.IIV: .\ s|| 0% |\ .VoltK ri.Tl lt.\ I. 

K« ONOMK .s. - hff nirrtidrfimifli (innifnli Ph.I)., 

Mrlhurii i\’ ('tK, /)/). I'i ' •*//. Pricr /V.v. 

The iM'crssily of tin* sliidy of a'jrieiiltural eco 
nomics cannot ho over em|)hasi/,ed in an auricull ural 
country like India. .\n important aspect of tho 
study of ajii’icull ui’al oconomics should not only ho 
intensive in its character hut also proceed on a 
rcjuional basis. Dr I lireiidranat h Uaimuli in his 
reci'iitly puhli.slie»| \>ork, has altemptod an intensive 
study of the trends of a'.iri<*ult lire and population 
in tlie tlaimes N’alley and his work in an welcome 
addition to the iirowinn’ volume of studies in ayri- 
eiiltural eeonomics of Imlia on a regional basis. The 
writer of this hook has divided the whole (lanvres 
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\'{illc.v iiitn lliroo pjirls: (1) tin* r]»|H*r ({nnj*TS 
Vnlloy, sliTtcliin;* trnm llio iioi'tlioi'Miiiost l)onl»*r nt' 
r.r. lo (’}wi]>r;i, (2) llio Mi<l<llc Valloy, 

])riu*li(‘Jilly llu* ;uva ami (2) Ilit* 

(Jan^'cs Delta in it the liower hennal ami 

the Daeea Divisinii. Me has rurtlier examimMl the 
trends <d! a.urienltnie and |)n|)ulatinn in ea(*h nl‘ 
these divisions in the lij*-!!!. of exteJisioii of eultiva- 
tion and density. donl)le-ero|>])inji: and density, aj^ri- 
enllnral water supply and density and erops and 
density. Tin* j»eneral ('onelnsions are that in the 
rpper (ianyes N’alley, eidtivation has been praetl- 
eally I'ldly (‘Xtinided, whilt* “ extensive donl)le 
eroppinj*' in this region sijiiiities a im»r<' wid<*spi*ead 
tendency to I'esort l«» moia* intensive* . subsistence 
tarniiiii^' whi<'h has been forced upo!i the cultivators 

by tlu‘ yi*owth td* population and it is very 

likely that the recent decrease in tin* dcnible cropped 
area is a symptom of over populatii)n pnaluciii}; its 
dany:erous r(‘actions on the stability of rural 
economy.” The Middle Manxes N'alley liowt'ver is 
dividi'd, says the writer, by lln‘ river ilixwiivs into 
two i)ortions with di.stinct i)hysical characteristics 
ami while the northern portion is extremely over- 
populated, the southern portion reached its popula- 
tion limit by lh<' closin}^' years id' the last ceidury 
and siiK'e then the pr(‘.ssure has been l•(‘lieved by 
emijiration. Lastly, with I'ej.iard to the Manxes 
Della which is a natural re^iion snp|)ortinu a pheno- 
menally hiyh density of p«)pnlalion, the writer 
remarks, that the density of jxipulation has a 
tendeiM-y to imu'case at a hiL;her rate in the fertile 
and healthy tracts of the active delta than in lhc‘ 
di‘cacl(‘nl regions of the moribund (hdta, r.//., Iitirh, 
where both a^i'i<‘ultni'al productivity and publi<* 
health ai*(‘ at a low level. 

The simly suffei's fj*om the absem-e of any con 
structiv(‘ conclusion l)ased on the soiMo-eeonomic 
ti'emls iliscovered to be in operation; but that 
p<).ssili|y was not the nbje(d «)f the autinu*. The 
book, W(‘ hop(‘, will find appreciation from tho.se who 
are iuten‘sfed in tin* agricultural economics of our 
country. A biblio«»raphy would have eidianced the 
value of tlM‘ book all th(‘ more, whib* a more inten- 
sive statemeid. of sources from wliich tij’ures have 
been drawn and authorities (pioted would have much 
Indped othei’ students of a. uri cultural economy. We 
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hope, these points will receive attention from the 
author in the next edition. 

B. (\ S. . 

• V.N I.NTltdlll ( TION TO COMI'AUATIVK lilOCIl KM I8TI{ Y, 

hi/ E. Baldicin. K'ilh a foncard hi/ Prof, S'n 
Errdi'ricli (unvlund Hophins. Vnmhndijf Vmvfr 
sihf Prvss, /ip. //J invliidin(f a hihlinf/raphi/ and an , 
indfjr. Price o.v. 

This handy book, Ihouj'h mainly written for 
the under^rmluales, is yet capable to cater for a 
much wider public. Kven anion**' the ivsearch 
workers in binchemistry. a perusal of this book is 
sure to provoke new' ideas. The physic<; chemical 
processes associateil with the manifestation of life 
have been sorted out into several *> roups, such as 
rejrulation of osmotic jin^ssure, respiration, nitrogen 
ami ])urine metabolisms etc. In clear and simple 
lanjifuajie, th(‘ author has described the chemical 
dilTerences existing in various species. Wherever 
pos.sible he has also tried to ])oint out how' the 
differentiations, the capacity of elaboratin;.* media 
nisms suitable lo adopt themselves to mwv environ- 
ment, have helpeil these' animals in their stripi'^le 
for existence. ^Phe data presented in tin* various 
chapters of the book may tempt workers in various 
branches of biochemistry to extend their observa 
lions on one i)articular species to different ^n'oups 
(d* animals. Such aedivitic's not only help to d(‘velop 
the science of biochemistry on the widest possible 
scale but may ullimat(‘ly furnish a k(‘y to the least 
umlerstood parts of evolution. 

S. h\ 

Pai.akmo.n; 'I’iik Indian Hivkii Pimwn, (77ie Indian 
Zind(i(/ieal Memairx an Indian Animal Ti/pes, 
edifed hi/ Pnifessor K. Bald Xii. fl)~ hi/ 
Dr S, S. Paheardhan. I.ucknmc Pahlishim/ IBmse, 
liJATj pp. 100, 7ciih Of) tej't lii/itres. Price Bs. 2/-. 

This zoological memoir is a ustd'ul addition to 
the Avell-known series of memoirs iMliteil by K. N- 
Dahl which is proving of j*reat utility bi the study 
and teachin*; of zoolo*>y in India and ju’obably in 
other countries as wtH. The fresh water prawni is 
dissected as the type of the (hnistacea in almost all 
the Indian universities in place of the craytisi 
Aslacus, w'hich is found in Europe and is described 
in Eiijrlish text-books that have so far lieen in use 
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for lilt* sliidy oi’ zooloj^y in this (Miinilry. The 
])rfi\v?i ])i*(*s("n1s such rcmarkiihlc ditilVrciUM's from 
the crayfish in its anatomy, that a memoir on tin* 
siilijcct was urjicntly callctl Ww. 

The external characters ami tin* skeleton are 
fully dcscriluMi ami illustrated. I'^imu’cs of hand 
<'Ut transverse sections of the ahdomcn ami thorax 
jiivc to an elementary stmhnit a i)roi)er idea of the 
disposition of muscles and orjians within the frame 
work of the exoskcleton. The fij^nres of the ajipcml- 
aj’e.'i of the various scj'iuents an* also so arranged 
on p. 15 as to make this part of the subject easily 
intellifii])le, and a j»lance at the lij»ures should make 
the practical work of the stmlent easy. The 
structural modifications of tlie appemlajics for the 
particular functions are rightly emi>hasis<‘d. 

The chapter on the rcsjiiratory system uives an 
a<*count. of tho^various kinds of ••ills situated in tin* 
larj>e hut comtiri'ssed oill-chamlxu’s, one on <‘ach 
si<le of the thorax; the number and position of the 
.uills is summarised in tin* form of a branchial for 
mula; and the course of the circulation of water 
in the j*!! 1-chamber is adiMpiately described, 'fhe 
structure of the cardiac st<imach with its valves and 
plate as shown in lijis. 115 and dt) is intcu-estiim. 
The j»astric mill characteristic of many l)ecapo<la 
like crayfish, crabs and lobsters is absent in the 
jirawn, in which the molar processes of the two 
mandibles pressing’ against each other in the buccal 
cavity act as a food-crusliin»; ap])aratus. Uut the 
movinj; combs of the plates probably reduce the 
food jiarticles t() a very fine stale of <li vision. The 
valves which are frinj^ed witli setae are so arranj'ed 
that only dissolved food or food in a very finely 
<livided state can ])ass ihrouyh the X shaped cardio- 
pyloric aperture into the pyloric chamber, whi«*h 
consists of a dorsal and a ventral chamber and 
contains the filter-plate. l<et;ur}^italion of food 
from the mid-^ut back into the iiyloric sttunach is 
prevented by the ^^roups of setae of the tlorsal 
chandler, which all project backwards into the 
mid-j?ut. 

The dif»estive meclianism of the pyloric sttuuach 
is also satisfactorily described. The ft>od first 
enters posteriorly into the ventral chamber in a 
liquid state or in the form of very line particles, 
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where it passes throimh the filtei-iii}.' apparatus, and 
tlie tilterali' passes backw aials int(» the hepato- 
panereatie duets, whib* tlie lefnse over tin* filtei’ 
consistin'^ of larger jiarticb's of nmli.ucstmi or 
indigestible food is pushed upwards into the doi'sal 
clianilu‘r, wbein-e it is f(»rccd bai'k into llie mi<i ynl. 
The liepato-paiK'i'eas or tin* so called ‘ livei- ’ is a 
larj'-e mas;;ive or^aii composed of nnim'rons 
^lamiular Inbnles bi'am'liin^ in a I’aci'inose nianiu‘r, 
the branches beiim' lield to^clhe?’ in a compact ma.ss 
by tile interveiiinji eonnei*tiv(‘ tissue. Tlnumli tlie 
jihysiohi^y of 'the liejiato pancreas (d' has 

not yi't been workeil out. the autlior ipioles the 
accoiinl of its pliysioloLiy in the \<u*way lobsl(‘r 
\fjfhrops hun t (fii us as described by ^’oimc. The 
licpato-paiicri'as not only secretes digestive ferments 
but also absorbs digested food mati'i'ial and thus 
performs the fniiclions »»f the pancreas, liver and 
small intcstiiu* (»f lii^licr animals. 

The account id‘ the* bIood-\ ascular system jiives 
the iicces.sary details and the course of eirenlation 
of blood is well desci’ibed and diaj»rammatieally 
r(‘prc.seiited. 'I’lu* kidney of the adult prawn which 
arc a pair (d’ aiitciiiiary glands, an* also di'si'ribnl in 
detail. Tin* cml-sac* s(‘crctcs aiiimoiiiacal (M)m|)ounds 
while nrit* acid and other nitrogenous wast(‘ products 
allic<l to uri'a have lu'cii dclccti‘«l in other parts of 
tin* excretory organs. Idn* iutcj»um»‘Mt is also 
believed to be an impoi'taut oruan of (‘xcrction. 
Tile thick ebitiiious layer, a non livin**- nitrojicnous 
jiroduct se<‘r(‘ted by the inte;iUmeiit, is east off at 
each moult and is believed to be a special deviet* for 
^ettiicj: rid of the wasti* pHnluets of m(‘tal)olism. 
The chapters oii the nervous systi‘m ;iiid receptor 
organs leave nothing to be desireil. 

We wish the series every success, wbieli it ri(*ldy 
ileserves .Miid liupe that the sm‘ee(*<linu numbers 
will folb»w soon. 

If. Ix\ M. 

'riiK 'riiKOUY AM) CoNsi art rioN or Non dii i-KurNTi- 
Mii.r. I'’f NCTioN ; {I.Hclxxnni' I ’ ni-i't'rsit if Sfiidirs 
A'o. i), bif .1. A. Sinffh, D.Sr,, 'I'hr I'nix'rr.s'ilif of 
Lucliinm'. pf>. 1 10. Price nut sUiicd. 

'rids booklet publislies the summary of a (Miurse 
of four lectures deliveie<l by the author under the 
auspices of the Faculty of Seieiiee of the laiekiiow 
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rnivcr.sity the session ll).‘U-)}r). Tlnnv ex- 

ists 111 preseiil no ti*e;ilise ;it lensl in Knjilish in 
wliieli M systeiiiMt ie ;nnl Lien(‘i*;il ;H*<'onnl (»l* tin* 
1ln‘oi‘y Mini i oust rin t ion of non ditVerent iMhIc* fiitn*- 
tions is *»ivi*n, Mini mii Mtleinpt Iims In-en iiinde herein 
to yive ‘‘ MS eoiiipreliensivr Mil Meeoniit of (levi‘lop- 
iiM'iit r^•lMtillJ^ to mm diflVi-oiit iMhIo t‘nin‘1lons ms is 
])ossil)le within m liiiiit<‘<l scope of m hninlred pnjres. 
N(*eessMry pnMd's nf the ||n‘ori‘ms liMve |)(‘en ‘»iv(‘n 
in some <‘Mses.” The first h'einn* iU'mIs with the 
history of the Mtteiiipts to ('onstrnel non <litil'er(‘nti- 
mIiIc rniietions hy the ninet(‘enth eentiiry 
niMtheiiiMties. the s(‘eoiid Mild the third leetur(‘s 
<*ontMin respe<‘tivel,v the m‘onietri<*Mlly Mini Mrithineti- 
('Mlly d(‘fined non ditTert'iit iMhh* fnin'tions while the 
1‘oni’th lecture is ilevoted to the <lisenssioii of the 
properties ot‘ tin* riinetions. 

In sonn* (‘Mses (*XMmples Mini Milied tln*oreiiis 
liMve been discussed. The value ul* the hook \\<\,^ 
lM*eii enhanced hy the iindiision (d‘ an (*xhMUstiv(* and 
n|)l(MlMfe hihliouiMphy on tin* snhjeet. 

M, S. (\ 

Pmiasi’I’k \\’<»ums \M) 1)isi-;\sk. { Lticlnunc I nn'crsitif 

Sfiuhffi \o. I/I) hii (iah'ind S'nufh 'riiapar, M.Sc., 

Ph.I). (Ijnnl). I'nircrsilf/ of Luckn(nc. 

jip. Hi ‘ p/. Price not stated. 

It is indeed tiiin*, as the author observed, that 
helmint holoiiy should no hiiij^’er In* a nejileeted siih 
Jeet in India. 'Pin* author has taken a ph'a in this 
small honk for t'nrtheriim intensive w<frks in this 
branch oT science which wonhl st»lve some eeonomie 
problems of India. Ili* is, ther(‘ron*, fnlly jiistifi(*fl 
in evokiim- an interi'st in tin* popular mind. 

'rile book is divi<led into three chapters which 
are in tin* form of lei-tures illustrated with laiitei'ii 
slidi's, and it wonhl havi* been better ai»preeiated lunl 
it contained a few illustrations. 

'Pin* book lan be i(*eommended as a small 
treatise of an interest inu' bi'aneh id* biology, whieh 
desei ves to bi come pojinlar, and jirovide a suitable 
»nidi* to a lieuinner in helminthohmieal studies. 

If. M. 
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'PlIIIKK r.Kt Tl UKS ON l*IIOTO( IIKMir.\ I. PllO< KSSKS. 

( I.uchnorc rnivcrsiti/ Studies \o. IP) — In/ P. S. 

MavMahon. The L'niversiti/ of J.nchnoic, pp. fiS. 

Price not staled. 

The booklet under review forms the fourth 
number of tin* series. Luehnoie I'nirirsifu Studies 
edited by Prof. P>. Salmi, P.R.S., I)(*an id' the Paeulty 
of Science, Liieknow ITiivi'esity. 'Phese lei'tnres were 
delivered under the auspices id’ the Faculty id’ 
Sei<*nee of the l*niv(‘rsity for the beiietit id* the 
advanced studi'iits. 

After ‘rivino a eh‘ar and concise account of the 
fundamental physical theories affectin^^ jihoto- 
chemistry. r.r/., the (|uantum theory, the Rohr atom, 
molecular spectra and the Kinstein law of iihoto- 
chemical (*(pivah*nts, the author has dealt with the 
mechanism of photochemical reactions. This is 
followed by a discussion of the hydro^ci'- chlorine 
reaction kin(*tics and a sjiecial tivatmeid of all the 
theories dealiim with their reaction mechanism. The 
author himself has contributed conspiciionsly to the 
earlier development of this tiarticular subji'ct 

This booklet will undoubtedly prove v(*ry nsi* 
ful to the advanc(‘d students interested in jihoto 
chemistry, thonyh it would be ra1h(*r difficult for 
many to through the last two chapters without 
consulting the original papi'rs referr(‘d to. a com 
plete list of which is ap])ended at the close. 

P. P. 

S.\i/r\Ti()N IN l'’r\i.i. i PucItUOiC ('nirersitt/ Studies 

\(t. r ) hi/ Ih' S. S. Das (iupta. 'The i’nivcrsilii 

of I.nchno-ic, pp. S.l. Price not stated. 

This bookl(‘t with a liiblioj^raphy coverinji 
sevi*nteen pa^es is based on a course of three 
lectures on saltation and related ])henomena in 1*uimi 
delivered b\ Dr Das (iU])ta at the Ibiiversi'v of 
liUckno'.v during the session l!)d4- 191^5. It has 
be(*n jinblished under the editorial suiiervision of 
Prof. I». Salmi K. R. S. the Dean of the Faculty of 
Science of the Ijiicknow I’niversity who is mainly 
res])onsibl(* for the initiation of such hi.'^hly useful 
intellectual activity amoniist the Fniversity staff. 

The term ‘saltation in fun»i’ coi*responds to muta 
tion in higher iilants whicli is def1n(*d as a sudden 
and spontaneous production of n(*w forms from old 
stocks. Muller su»j»ested that tin* use of the term 
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• mutation ’ should be (‘onfiiuMl to cases where a real 
^diaiifre in the j»ene is involve<l. l>nl the true nalnn* 
of variations in Tunui is unknown. Siieh variations 
may mean tlefinit** eluin^e in the •ieiM»l,vi)i<* eliaraeter 
(»r the t*unj»i, i.r., change in the nuclear apparatus, nr 
it may mean simple sejifi'jiatinii rmm a lieltuMizyuons 
parent. Dr Das (iupla has ably discussed this pniiit 
at length and has |)ointjM| mil that many nV the 
.sallati«ins ]*ccnrdiMl in mycolouical litcialurc am 
mere sej»'r(‘^at ions from a liybri<l strain, lb* lias 
l•c^erI;ed In the interest inj* wnrk nl' DuriJiclV in 
rii ifcmnuct snHnis wim by miem-nperat inn prndured 
in‘W strain by ctTcctin^ lielemcai-ynsis iimlnr 
pcrimental (‘nndit inns, tn tin* wnrk nf liansmi and 
Smith wln» (daim tn have pi’nduccd new sti';iins nf 
Unfi'fifis by ‘.irnwin^- two dilVei-ent strains nf tln‘ 
same t'unyus tniictln'r in a syntlirtic medium, tn tin* 
c\pei-imcntal w<U'k by im'aiis nf a nii(‘]‘n manipiilatm‘ 
nl' Ivicliard llardiu* whn iirnduccd a liaphiid strain nf 

nmlnhilis t'mni a dipbnd si l ain, ami tn tin 
wnrk nf the aullinr himself (Dr l)as (Jupta> wlm 
dciiionst ral(‘d that cniitijiUnus pnrtimis nf a small 
hypliac of jnniiciotui DH<‘ may contain 

dilTerent chara<*ters. 

The autlmr lias devnle<l a chajder to a dismissitm 
nf various types of saltation fniiinl in fun^i. liiially 
finlinji' with cases of reversion. Tlimmh in sonn* 
(Mscs (cia., h'usinium recorded by Itrnwn) the 
saltants remain usually stable, instances of true 
saltation (mutation) are not many in funui. In. 
unml many cases the nutritive (Minditions of the 
'•ullui’c meilium tilay a pi-nminen1 part in indneinj: 
saltation. Passing to a i;eview of (‘xanipics of indue 
<‘d saltation Dr Das tiiipta has citcMl cases of salta 
tion amongst tin* lower funyi induced hy chemicals, 
IP ion concentration, oxidation, woiiiidin.u, tem|iera 
nin‘, li^ht, ultravi«)b‘l i*adiali«ui, \ lanliatimi and 
iadium-railiai ion where the ex1ei-nal factors play 
I roll* either in the product inn of sallanls nr in the 
'hiTerentiatinn of the saltaftt from the parent alter 
the former lias been prntluced. Uut in my expei-i- 
■iiee with cultures of hard funyi ( Tnl ff}tf>n s\ I 
'•idil not find any (‘videm-e of saltation nr mutation 
'.v treatment with idiemicals or under the influence 
f temperature, lij»hl and artifi('ial ivniiatimi (/.»., 

• itraviolet, X-rays and radium): they seemed 
"solutely {{table, not alterable liy any chaiiue til 


cirenm.stanccs nr conditions. In this coniieetloU' 
several invest if»atnrs have found that ditTerent species 
as well as difl’enuit individuals of the same sjx'eies 
vary in their l•eactinn to the rays, only those t»lants 
whose jieiu's an* in unbalanced state can In* easily- 
chanjii'd hy the a«-tinn of X rays, ulti'avinU*! and 
radium. 

rinally, the author has rankl'd the vai-iatinns 
hetw(‘cn jiarent and saltants under thi*<‘e classes e/;., 
'll morphological (sjieeitic* di f’fer«*iiee and ueneric 
ditVereiu'e!, I i |)hysitiln'j:ica 1 ami id) with refm’cnce 
to parasitic activit,y. d’he oriuin of a more* virub'iil 
strain from a <‘»uiipai*at ively harmh'ss one is fraught 
with possibilities: it may have some sioiiilieant rcia 
lion In the sudden appcaraiK'e of a <lisease in an 
epideiiiie form. Dr Chaudhiiri (‘ompares saltation 
in fuiioi to hiid-variat inn and plant ehiim‘ras in 
hiLih plants, in both only the somatic cells are in 
\ol\ed in the iij'm-tical change. 

The lectures are. on the whole, very stimulalinu 
to stmleiits of fnn}.*i ami contain a mass of well 
arranued <lata n*latitii' In various aspects tif saltalicui 
in funui. 

.V. /•’. Ji. 

I.llsia, \\<, H|M..S \M) I’IIK iNKI.IKNfK OK NFl'anA OS 

TiiMK h'onM\TU)N. ( /u/cAaoitc (' nivcrs'itif Sludir.s 
•Vo. .1. (' hat ter JVC, D.Sv., I'hv fb/e- 

7'vr.silii of Lucliinru', pji. Jll iHchidiin/ a hihlioprnpliift 
Pr'nr wo/ .v/w/erZ. 

In this monograph tin* author has discussed tin* 
N-ii'ious <*omlitions un«ler which Lies(‘eano- ring's 
are formed in a numbei* of Spiels and has i-eviewcd 
<*ritically the various the«u*ies put b>rwai*<l to 
.’lecount for this phenomenon, ddn* few cases on 
I'ccoi’d in wliich Diescoaii^i' rin^s are formed even 
in tin* ahs<*nc(‘ of any «»(‘l, havi* appai’cntly escaped 
the notice of the author, as no mention of these is 
found in tin* monograph. 

II. X. (.. 

Till-. fil'.Nl UM. I'lK.I.I) 'I’hKOHY ok S< IIOI’TK.N .\NI) V.\N 
l)\.NT/i(,. { I.nvitnou' nh'cr.sil 1 / Stiitlivs \o. //>)--- 

htl X. (i. Shahde, D.Sv., The lnh'vr.sdff 
o/‘ Litvinioxv, pp. d.-7 includinti a hUdifH/niph i/. 
Drive not stated. 

'Phis mono{;ra|)h contains three lectures “iven 
at IjiU’know by l*r(»f. X. D. Shabdi* of the rniversity 
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BOOK REVIEW 


of Najjfpur. The rocoiit attemf)ts by S(*bouto?i and 
V’^an Daiit/i^’ al the const ructinii of a iniifio<] field 
theory einbracinji ‘•ravitation and electro nunmetism 
in one composite system involv** the use of five co- 
ordinates instead of the usual four, and belouff to 
that scheme of tieometrization of natural la vs whieh 
Ls known as Projective Helativity. This idea orij»i- 
nally starte<l by Kinstein and Mayer lias received 
remarkable }icMerali/.alion in the works of Schouten 


and V'an Dantzit;. Prof. Shabde has very aldy pre- 
.sented their theories within a very short compass 
in the first two lectures, while the third lecture is 
liiaiidy devtited to the mathematical workinj; of, 
identities inherent in the projective theory -this 
last part repre.sentinj*: Dr Shabde ’s own work on tin* 
subject. The biblioi^raphy at the end of tlie momr 
jtraph will prove very valuable to those who want 
to follow up the subjict. 

lx\ S. 


The Age of Indian Mountains 


The a^e of the Dvvvnn Tnqts has been a much- 
discusst‘d problem during; these last few years. 
These enormous masses of basaltic lava fiovvs extend- 
ed over 2 rj (),()()0 stpiare miles from Hondiay all throu<»:h 
the Indian peninsula in an avera^:e thickness of 
st*veral thousand feet. Their aj^e is hard to tleter- 
mine because they are in tin' main of terrestrial ori- 
•fin, whereas our »eoloaic chronobmy has been 
primarily based upon the succession and fossil 
contents of rocks that liavt' been formed in the 
s(‘a. Only in one place, at Kajahmumlry near the 
Hii^v of Iteimal, are marine beds intercaintetl between 
the terrestrial strata, thus Miviiifi' a elue into whieh 
of the known »»‘olojiical formations the latter should 
be ranj^jed. 

The theory that the Dacca n Trails are of 
Oretaceous orifi:in has been shaken recently by two 


youn{^‘ native jjeoloj^ists, of the University of Mysore, 
S. R. Narayana Rao and K. Sripada Ran, who found 
betw'cen the lava layers remainders of land plants 
and fishes and fresh-water alffae whieh seemed to 
belont^ to the Old Tertiary period. Moreover in the 
Rajahmundry limestone they di.scovered marine 
.shells not yet studied in this li«:ht and also speci 
mens of a family of marine alffae about which !i 
ifreat many ])a pci's have been prepared in the 
Vienna Museum of Natural History. The.se ar* 
known, by Prof. .Julius of Pia, as “ whorl alt^ae.’ 
They sent their material to Vienna, Professor Pi:i 
examined it and ascertained that it eontaine*! ii" 
forms exclusively known from the Uretaceous, biii 
.several characteristic for the Old Tertiary period. 

r — Disrovt ri: 
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Letters to the Editor 


\Tlir hUhlor ts nnt it sitnu.siltlf fur thf 


I.tthrs,] 


Kf^soarrhes on total syiithesiH of Thujone. 

'Plio (‘oiiipoiiiuls (jf tlio tlMijjiiH* «l(i nut »n«-in vfiv 

in nntiiro. Two liyilrofnrlMMis, ^llnijvno ninl 'inltiiu'iti- : 
two nli'oliols. snliiiinl llnijyl nti'oliol; nml two kftonrs. 

lliiijoiM' nml niiilirlliiloiio ; nn' tiir only known to 

ofriii' in iintAro. 

Syntholirnl i‘X|nM-inu*nls in Iln‘ lliu.jnnr Moios :n** loo 
iiicnt^K* its «‘oin|tiir(‘(l with tiu' vast nniount of work doiif in th«‘ 
oiImm' liraiM-lios of Idryrlic lorpoiics. Tin* ilif)i<‘olti«‘s iii\o|\(‘i| 
in a snrcossriil synfhosis of tin* thiijano sk(‘h*lon lio, not in an 
iiii'oiisith'iahU* <*xtc*nl, in tin* casi* with which tin* rvc/o/oo/no/* 
lino liioaks to }iivo cither six or five nn*mli(‘r4‘'l «*y«*rn* imho 
| ioiiinls, i]c|M‘nilin^ npon how tin* rin^ o|M*ns np,' 

ainl Koolhaas* circi-tcd tin* pjirtial syntln*sis of 
ilinjone shutiny from Ihujakctonii* jn-id. a din'cf dj*^ radiation 
I'lodin't of thujoin*. It wns planin'd to <*lT(*(*t a total syntln>*<i< to 
liiiijonc (I } stsirtin^' from umlicllularic ai'id r/n, thujadicai lioxy 
lie a<‘i«l ill) and t hnjaketonic sicid till). Tlinjadicai liow lie 
:ii id (m.p., 14*) 46"), prepan‘d from thujoin* has lH*4*n sihmm*ss- 
I’lilly l•onvc^tc(^ into thujakcloni<* aciil as follows: 


Ac,0 XaOKt 

rin)H*lliiIari(‘ a^-id nnhydriili* . — > moinn*stcr 

I moini-:n'id 
I S( )i 'I, 

i 

iiionocst(*i of thnj.'i iinmoi**,! or nr.,\.. inonocsicr 

4- mono ;n*id 

dit'ai i)«>\v)ii‘ acid liia/oki'tom* 4ddoiidi* 


l)(‘|tai tii'.cnt of ()ro;iiiic (’In'iiiisiiy, 
linlian In.stitiitc of Si ioni'j*. 
lianualorr. 7 U i8. 


r. (Julia. 

M. S. Miithnnna. 


(Julia*** l*r«*si«l(‘nl iai athlrt's**;, ( ’liciiii**! i y Soi'tion, J'ltn. 

linlifiH .S'ci. 1916. p, 148. 

■Hflr, t'htm. .Irhi,, /5. 944. 1912, 

Synthesis of Bii‘yr*lo-| 2 :2 |>of*tani‘-1 : t-diom*. 

I )ii*ai hoxy-stjlicrii* acid corresponding' to 4*sti*r (I) was 
oldaitied for tin* first tinn* fioiii tin* hii'vlo 12:2:21 octane 


CH^ 

t 

ch 

/\ 

CO CH 


h,c,.c.ch,,.cooh 

7 3/1 2 


'CH.COOH 


H f .C.CH2.CO 

I 

(anhydrl de) 


H7C..C.CMP.COC 

MeMg:I y ^ 

— '> M C 

acid 

CH .CO.CH. 


•he m.p.'s of the synlln*ti4* (hnjaketonic acid i Koiunl : 
f'4.99; H. 8.73. (\JIM requires (\ 6S.22; H. 8.70 pm emit.), 
ml its seniicurl>a/.one (Found: ^N, 17.12. re<|uircs 

'*. 17.43 p»*r cent.), are 74*73^ and 184 85" respectively, 
ciiiaininj^ undepressed when tak(*n mixed with j»«*niiiin* 
• Miiples. * 

Tin* conversion of thiijadicarhoxylic acid into Ihujake 
">ic aci<l, having; been a<'hieved, tin* total synthesis «il 
Ujone lies in tin* conversion of uinlieilularii' aci«l aln*ady 
iit}iesis<*»l, into thiijadicarboxylic acid. The folhiwiiij; 
■'leiin* of research is beiiij^ worked out to achieve this 4*inl. 


ih*ii\ati\e (II) by lin;; lission with the aiil of potassium 
hvilroxide' and as the yield of the jicid obtained by this 
det;iailative priH*ess was ralln*i pooi , it wjis synt ln*sis«*il later* 
staltin^' fnun 4‘thyl Imtane li*t ra i-a i boxylate and broinac(*ti‘ 
4*ster. , It .si*eiin*il of interest to try tin* .synthesis of the 
bicyclic compound (II) by effi'ctinj^ a doubh* Dieckmann 
condensation with the ester (I ). which has :iccordinj»lv been 
sulij«s't('«i to the action of molecular sodium in b<*n/.(*tn‘ medium. 
Of tin* two p4)ssible ways in which doubh* I )i4*cktnatin comlensa 
li<in can ttike pltn-e. tjivin^ risi* to comp«iumls (II) and (111) 
n*speclively, it has lu'en found that tin* reaction sictiially fakes 
the cour.se by whi«'h compound (III) is only fornn*»l. On 
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whii'li is in ngroonwnt with a similar obsorvatinn of Bnvlt^ 
till* (limhlr DiiM'kiitaiin rondi'iisatiini must Iiavi* proi'oodoil lit 
l.ydiolysis :iml iliM*jirl) 0 \vl;itimi .M.miMi.md fill) ivJidily jxivi*s yiidd rompmind (III). Work on tin* i-oiiviTsion of tlu‘ diko 
a limit nil dikotonc (ni.|... 2f)S 6" ) v\Ii"m- has Immui tom* (IV) into tin* i'oirf*s|.omlinj; liydrocarliou hicwlo (2:2:2| 

I'-^laldisInMl to }..* I.irv.do |2 :2 :2| orlaar I diono riom its o»-iam*. is ia |moj.|vss. 


I 

I 


CHx 

co^et 


I 

.CH 

\ 


fiO-CCHClU Co 
I • I 

I 1 

CO I CM. 

\ch/ 


CiC I 


I Cc 


('oiid»ii''t ion \:iliirs, liy |in‘|»a ri iij; a discina'ai Oa/om*. iii.p.. 
244 45". ami lioni its iiiolocidar woinlil. It \'i to ho ohsoivi**! 
that on liydr«»lvsis and docai l»o\ylation hotli tin* ^•olll|lollnds 
(II) and (III) should oivc tin* idmitii-al dikotom* (IV). Hut 
in \in\\ of tlio oliM'Maliou iiunln in a [irnvious riotr' that 
•■oMi|iound (11) is MMV icsistanl to dorarhoxv latioii, a fa«-l 


Dopartiiinnt of Omanio ( 'lu'uiist i y. 1*. 

Indian lastitiili* of S.-ifiii-j*, (’ 

Ranj^alon*. 

7 12 

'(Iidia, ('urn III Si-n lu-i , '5, 1‘). lOUi. 
■-(iiiha and Krisliaatnui thy, I'm uni Stu i 
“(hiha, /oi‘. ril, 

\f. yv. rhrm,, 11, I4H, 221. I0i7. 
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Journol of xAatural and QdturalJcieHCjcs 



Bengal Fisheries : Their Past, Present 
and Future 


Fish as the Food of the People 

The (lotaiUMl aiul caroful on(|uirios of Sir K. U. 
liupta (IDOG-OH), who was plaood on special duty 
hy Iho (lovrrnincnl of Bcn^ral to invosliffate the 
lisliery conditions in the province, hrouf^ht out the 
ho't that no less than 80 ])er cent (T the ])o])nIation 
'>f Meni^al eat fish. He fnrtlier found that whilst 
most people do not eat fish every day, and thou«j:li 
at eertai?! times of the year fish is taboo for ai 
least the hijjfher classes of the Hindus, it may safely 
he estimated that for at least .'120 days of the year 
tisli fonns a very imjiortant part of the fliet of the 
fish-eatiiifi- ])eo|)le in the province. Allowinjj: about 
- chattaks or 4 oz. per hea^l per day, he estimated 
the <|uantity consumed per head to be one mauml 
I year. Mr K. (\ I)e, who similarly carried out 
■htailed empiiries ifito the fisheries of Kastcim 
Itoriyal and Assam (1908-10), however, estimated the 
""oinit of fish co!isumed to be at least IJ maumls 
' ' I' head per annum, or about one and a half times 
” the quantity consumed in Western Ikmjjral. The 
‘pulation ,of Bengal at the last Census was 


estimated at a little over 50 millions and, therefore, 
for the consumption of the fish- eating ])opulation of 
the province, an annual supply of 40 (10 million 
maunds of fish is necessary. In Bengal numt, milk 
and butter are only sparsely used as articles of food, 
their use being confined to the moi'c wealthy 
(‘lasses. The staple grain diet consists of boiled ri(ie 
which is deficient in nitrogen, pluisphorus and 
animal fat, all of which are essential elements for 
a normal diet, and for this reason the importance of 
fish for providing the necessary elements in the 
daily dii‘t of the poor cannot be overstiTssed. Jn 
spire of these, (juestions of conservation and improve 
merit of fisheries in Bengal havi* b(‘en entirely 
ignored both by the authoriti(‘s eoneeriu'd and the 
general public. As a itsuH the fisheries in the ])ro- 
vince instead of contributing to its pr*osperity, as 
they do in other (*ountries, suiiplying the necessary 
food for the majority of its population, and furnish- 
ing em])loynient and occupation for the largi* hordes 
of its uriernployrMl, ai*e deterioiaiting fr*om year to 
year. The condiiion of th(‘ lai'ge-fishermen-class 
also is .simply deplorable, this is cer-tainly due to the 



bi:ngal fishkriks 


(Mrciiiiisl/iiK'rs tli;if li;iv(‘ (l«*vcIo|)(*(l 
MS <*i rrsiill nl' llu* r,Nlr;ini-«liii;ify mip of ;iii iill 
p<iU'ri’i‘iil rill*: j)!' iiii«hllritii ri tin- iiuirlu 1 in”- cMmI 

smIo r>r fish. As ;i rcsiill llir ]MM»f lislH-i-iiirti <1<) iiol 
even living w.-mrs Tor thrir very 

jiinIiimus l;ilM»iirs, uhih- llie coiisiiinei-s h;iv(‘ 1(» p;i,y 
very exni-l»il.'inl iiii'l im pnssihh* pi'irt* for llie fish 
sohl in I hr rrl.-iil iii;i rkrls. 

Pislicnes in Bengal 

Knr ihr supply <»!' Ihr (‘noriiKins <pi;intilies (»!' 
fish rrpiiiiMwl I'rr its hir'j^e ])<ipiil;i I inn, l•rn*:;ll is 
tii.'iinly Jrprndml nii ils inl.'ind fislun'ies. If is 
snim‘\\Ii;il <liniciill In csliiiuite ;i("riir;il(‘ly fin* (‘\ten1 
nf Ihrsr fisln'rirs cniisisl ini»‘ nl* rrrsh-\v;i I (‘r fisheries 
ill rivri's, |;inks, hhif's .‘ind nfher frrsh-\\;iler ;ire;is 
Mild the estn;irinr fisheri(‘s in the f J;in'.i(‘1 i<* l)el1;i. 
hill Mr T. Sniithwell, whn \\<*1S I'niinreled with tin* 
1 )rp;ir1 iiieiil I'^islirrirs nf lirtiiLi;!!, I*ih;ir Mini 

Orissii, I’miii IIMI In iDfS, esliinMfr<l lln* ptdenlinl 
fishery JirrM in l‘rn,md nl sninrwlierr 'nelwcM'ii 7-S(f()() 
sipijire miles in llie di*y sisisnii. Ifiiriiijr lln* rnins, 
lin\v(‘vei*, when n mindi ^renter p;irt (d* the eniiniry 
is under wnlm*, Ihe fishmues ;ilsn lenii)nr;i rily hiMMune 
innre (‘xtensive. In spile nt‘ this, the fish supply 
ill lh(‘ prnvinee, ns Miriniis niilhnrilies have jxiinted 
nut, is inadeipiale, and tlie priees ruling I'nr the 
availahh' fish are sn hiuh that it is inipnssihle for 
the poorer and, in some (*as(‘s, even the niiddh* elas.s(‘s 
to pureliase the nei'essary ipianlily. Taking 
(\‘ileutfa as an example, for whieh some statisti<‘s 
for tin- imports holh along I'ivers and ('anals and tin* 
railways ar(‘ available, it is t'oiind that the supidy 
of fish available per annum iier head of Ihe popiibi' 
lion works nut at not more than 10 seers, whieh is 
about 1/flh to l/l)lh of Ihe normal re(juirements for 
an adult. TIm* amounl of fish available in (Vdeiitla 
has d('ere,is"d sioee these stalisties were eompiled. 
With Ihe iiieri'ased faeilir.es lor Iranspcu’t more ainl 
more fish is now re-exported rroin faleutta and as a 
result eompai-ali\ ely mueh smaller «pmnt ity at much 
higlu'r priees is lel’l for loeal ('onsumption. 

Neglected Marine Fisheries of the Bay of Bengal 

Tlu‘ di'peiideiiee tif lUmgal I'nr its fish su[>pl,y 
on ils inland lisheri(‘s is due, in the main, to the 


very ri<*h and easily aee(‘ssihle souree of su])ply. Th. 
marine fisheries in the Ihiy of I’.engal is almosi 
entirely negleeted; exeeid for a little foreshore fish 
ing praelieally no fishing is carried out anywhert 
in this extensive area. It has been o|iined that tiii 
reason for Ihe non-development of the mai‘im 
fisheries lies in the inherent prejudi<‘e on the t)art of 
the fish eating i)oi)ulation of Ihuigal to sea-fish of 
any kind. This is ])robably <lue to llu‘ fish eatiiiu 
population of liengal nevm* having had a ehams* oi' 
getting ai'euslomed to sea-fish, though it has also 
been suggeste(l that the Ihmgal public hav(‘ a speci;i| 
preferimce for fresh- water fishes with a muddy taslc 
and do m>t like the sally s(‘a fish. In addition, 
marine fishing retpiires a fair amount of capital 
and a great deal of organi/at itui. as ex'eepl foi’ tin- 
limited foreshore fishing, marine fishing is not possi 
bh‘ by individual fislunmien with thcii* indigemm.s, 
small <*ountry boats and primitive nets. Tin* 
pioiu'er woi'k for exploring and assessing the ])ossi 
bililies of marin(‘ fisluu'ies in the Ihiy of liengal was 
carried out by Lt (*ol. \V. Alcock, the Surgeon 

.Naturalist on board the 1M..M.S.S. I }n'i sfitfolnr. 
For a number of y(‘ars tin* l’''isberies Department of 
tli(‘ Government of liengal carried out experimeiilal 
Irawlitig in the. liay of licmgal with the ste;iiii- 
frawler (lo/dt n ('rt^ru to deleimiine whether li’aul 
ifig in the area was at all practicable, and, if so. 
to locat(‘ ami cliart tin* principal fishing grounds. 
In a<ldiiion, a survey was cai'ried out id‘ the varioi^ 
kinds of fish available, as also of tln*ir (pianlilirs 
ami tin* s(‘asons \>'hen they ar(* most abundant. 
Thougli as a result of all this work tin* very ric'i 
nafure (d’ the fisln*ries, as suggested by .\lco(k, was 
fully borne out, the exploitation of tln*sc fisln*i*it^ 
on sound commercial lines has not so far beni 
attempt'd by any agency. 

Causes of the Depletion of Inland Fisheries 

Tin* popular cry that the fresh waft*)* fisherirs 
of liengal have greatly (b*teriorated and ai*e getting 
impoverished from year to year has been r('si)onsib!i' 
for various ofMcial empiiries into their c(mditii>" 
carried out since the middle of llie last ci'iitui.' 
(rn/r infra), but unfortunately no permanei 
measures of any value hav(* b(*en adopted for tin ' 
improvement, lioth natui’al and human agencies ai ■ 
responsible for the impov<‘rishmen1 of the fisheri* 
Among the natural agencies, the chief is the gradn 
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tK'crojiso <)!* tlio iimi uihUm’ wiitci*. This is lln* n-snll 
nf vnrijuis nnluriil a^riici(‘s coikmh'iumI with \\w 
lt‘V<‘Uinu' (»r tin* varlirs siirlaro. 'Plu* riv^Ts in tin* 
iilliivial plains ot* r>(‘n^al brinj*' (Inwii an ciinniunis 
jinaiilily nt‘ sill rroiii tin* iipiu'i* rc'jiinns. This sih 
»is ln‘l(] in suspension in the water, and is .Ljra<Iuall\ 
deposited oV(‘]' imindate<l trae’s or wlier4‘v«*r the 
(Urrent Ix'ecniies arrested. The land l(‘Vel is eonse- 
(pu'iitly rising- even thon;^h iinperec'ptihly. from y<‘ar 
to ye;fl* and depn-ssiims are ;_ira<lnall,y l)4'in» filh-d 
iij). This is ail the ni(»r(‘ api)arent in the swaiipK 
of the h/ziV » ar(*as, siieh as those in Kari<li)ore. 
rhil\l\(‘r}iiinjie, Alyiiiensinyh and tin* niiindane area.^ 
of 'ripperah, ete. Sindlar (‘ausi'S operatt* in tin* 
iiiadnal siltinji' up of snialh*!* wat(*r idiannels. Karth 
• |iiak4*s within jveent tinn*s hav4' (pii<'k<*n(‘d this 
natural ])ro(‘(*ss hy raisin*^' tin* l)(‘ds of rivers and 
hhils in various parts of lien.ual. 'I'hesc* eaiist's are 
Ik'n ond ' human eontrol, but natural proi esses are 
also haslene<l by the human a^ieiiey. As a r(*sult oi* 
\arions canals and irrigation schemes in \ortln*rn 
India the volume of water llouiii^ down tin* <Jan!:<‘S 
and its tributaries has greatly <lc<M*eas4*d. 'I'ln* 
diversion ol* vei*,y lar^j* amounts of wat(*r from the 
main ehanin'ls in tin* nppi*!* reacln*s of the (Jaiijics 
>vstem hasjireally reducc<l the forc(*ofthe <*urrenl in 
tin* lower rea<‘ln*s in R(*nj'al and this win*!! (-onfront 
erl by the ‘•reater forc'c* of the tides j^reatly hastens 
tin* rate* (d' (b'position of tin* alluvial silt held in 
'suspension. Keelaniation of land in tin* tianu(*ti<* 
Ih'lta, i)!!!!!!!*;- up (»f bunds and other artiiicial 
restrictions in the courses of tin* strt’ams is also 
l'(•s|)onsil)le for the siltinj;- u]) of lln*ir channels at 
a iiion* rai)id rate. Furtln*r the slimuishiiess of the 
eurr(*nt (d’teii r(*sulls in a luxurious i^mwlh of water 
plants and acpiatii^ W4*eds in them. 'I’his ac4Miniula 
lion accelerates the deposition of silt by further 
re<liicin{i* the force 4)f the curi'(*nt. whih* tin* larun* 
'piantities of <letritus deposited as a result of tin* 
decojiipos4‘d we<*<is rdso make the stream shallower. 
Tin* sttippajie ftf the free How of wat«*i* a( ro.ss country 
•ircas by (‘inliakments of roads ami i*ailways ti’acks 
'"i ximilai'ly resp4)nsible foi* the dryinj^ up of many 
"'•ils ami other inlaml fishery areas, finally, the 
' • ierioration of the fresh-water tisheri(*s has resulte<l 
'■ "u the waters in the lower reaeh(*s of the I’ivers 
'-oniiny uion* ami more saline. 


Ill conm*ction with the <let<‘rioi*ation of the 
waterways of Helical nieiiti«m iiiay al.so be nia<le (d* 
(‘frccts 4)f ])ollution <lm* to tin* cr(*‘'tion of fa<‘tories 
4d‘ all (b script ions aloiiu rivm- baid\s, rettiim of Jiit<‘ 
in strejHiis, etc., and above all lln* disposid of s('uai!‘<* 
ami tilth in tin* main cn* smaller rivers. .Ml thesi* 
fatdors and pari ieul.'irly ]iollulion dm* to human 
aeency in tin* m*i,i’hbourhood of Iaru4*r towns are 
I'esponsible for the deleritiral icm of niimerons V4'ry- 
lloiirishino tisln*ri4*s. Kinallv, incr»‘asiim riv^'r traii'ie, 
particularly ahum s1eani(*r roules, md only arr(‘4*ts 
tin* tisln-ries dirictiy but as a result of the pollution 
of tin* wat<‘r is res|MUisibie for lli(*ir d<‘teriorat ion. 

.\nnum tin* dir(*ct effeels of human inllin*nc(* 
ref«*?*cnee may In* madi* to the results of intensiv(‘ 
tishinii- c.arricd <ui all over tin* pr4)\ince sinc«* times 
• mmeiiioriai. .\n impiulant fatdor is the eatehinu' 
of lish <luriin.i brei-dim: season uln*ii they coimre 
iiat(* in Iari 4 «‘ shoals, and are easil\ 4'ainj.hl in larji^*!' 
numln'rs. .\s a tlireci result the brood ti.''h deei-eas( 
**.r(*atlv in nundn*r. and with con’cspondinc; fall in 
lln* numb(*rs 4>1 (‘'..'.us and \ounu ones I he chances for 
the di'plelcd lisheries !n‘iii'u repo|Milated arc •ur(*ally 
reduced. Whereas by nicMlerali* ami judicious lish- 
iii.u, tisin-ries ('<uild In* normally luainlained and 
(*ven improved, the .ure(*d of imniediatt* vain results 
in the (isln'rmen depict in, u ri'ally lhuirisliim.i- lisheries 
by inten.sive tishiici. 'there is mt doubt th.it there 
is no oV(*i*tishinu in the (‘stuarics (*r tin* bi}.'}.n*r 
rivers, but tin* absence of any close se;isons or (d‘ 
pridec'tion for the br(‘(*(lin,!.' tish at any time (d* the 
y(*ar is certainly r«*spoiisibh* for lln* ureal ri'duction 
in the numbers of fish. IJefereiiee in this c(!niiee- 
lion has to lx* made to the slnuM term leases of 
fisln*ri(*s and the p(*(*uliar conditions pre\ailinu 
throuuTiout as ;i result (U' Ih rniaiK'nt Seltlement and 
vested riu'lds in referene(* to tin* riuhts of fishinu. 
In almost all cases, tisheri(*s are leased from year 
to y(*ar and the h'ssee in (U-i|er to make tin* most 
pi'olit from tishinu' durln.u the pericjd of his lease 
does m»t hesitate to eapturc every tish in the area 
whether matnia* or immature. Kiually, but for tin* 
natural au'em-y no attempt wliatsoevei* is madt* l«) 
restock or r(*populale lln* main fisheries. ()iiiy in 
tin* ca.se (d’ tin* tanks, a primiti\-e type* (U* fish eul 
lur<* is carri(*d out. but tin* results are of very little 
value (‘itln*r in iner(*asin'u the Ni(‘ld or for impiaivinu 
the condition of lln* lisheri(‘s even in these fisli(*ri«*s 
of minor importaiici'. 
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Main Types of Fishes Found in Bengal 

JU'ngal is v(‘ry rioh in tho varieties of fish that 
inhabit its waters, but unfortunately no separate 
eoinprehensive aeeounts of these are so far available. 
(.)ver loot) speeies of fish have been j’eeorded from 
India and some ‘JoO t)f them are i)roba])ly fmind in 
Bengal. A j»r(‘at majority of these, however, are 
of very little eeonomie imi)ortanee. 1'he tislies whieli 
are particularly favoured by the Bengalees are the 
fresh-wati‘ 1 * carps, the chief amon^ whii'h are the 
Cathi, MrUfiil and Calhaus, the Indian Shad or 

mi Sit and the Topsi. In addition some small-scaled 
fishes like th(* /fo/, snake-headed fishes like Saul or 
Sauli and the scaleless siluroids like Ma<im\ Siuffhi, 
and a few other forms whi<*h are j'cncrally included 
under that comprehensive name “ .Jeol Maehh ” or 
the fish Unit can be transported alive and sold as 
such to the consumers, and the larger speeies like 
Boal, Bahda, etc., fnmi the maj(U‘ity of tin* edible 
fishes of Benj»al. In addition Bln tin, which is essen- 
tially a marine fi)rm, but which also nourishes in the 
estuaries and, to some extent, in fresh waters, is 
greatly in demand with the Kuropeans and some 
classes of the Indians. 

Lack of Information about Fish and Fisheries 

Unfortunately very little information is available 
either regarding the exact distribution of the 
different speeies of fish, their breeding seasons, rales 
of growth, their diseases and various factors connect- 
ed with their life-history. The defunct Bengal 
Fisheries Department carried out investigations on 
all these point.s, but its small and poorly trained 
staff was far from sufficient for the eolleefion of 
necessary data. Further in the absence of any ex- 
perimental fish farms and station.s, which are the 
sinv nun non for such work and which the Fisheries 
Department had not, there was no chance of any 
progress being made in conneclion with such 
enquiries. 

Fishery Investigations 

Investigations on fish and fisheries of Bengal 
started fairly early. Dr Buchanan Hamilton, a 
meiii])er of the Behgfll MciJica-l Service, made a 
special study of the fishes of the Clanges, beginning 
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from .1784, and published his results in a volume 
entitled the Fishes of the Ganges (1822). He also 
carried out investigations on the fisheries of various 
districts of Bengal, which were later incorporated iti 
Hunter’s Gazetteer. In 1867 at the instance oi 
Mr (Irote, senior member of the Board of Revenue, 
and Uol. Strachoy, Inspector-Deneral of Irrigation 
Works, fishery enquiries were initiated, and a verv 
useful questionnaire regarding the fish and fisheries 
of Bengal was issued; this was so comprehensive that 
it can still be regarded as the essential basis for tin* 
future programme of any fishery investigations in 
the province. In the same year the attention* of the 
Government of Madras was directed to the great 
harm being done to the coastal fisheries by the irrig 
ation works at the mouths of the rivers, and in ISOs 
Surgeon- Major Francis Day was depute* I to eminire 
into the subject. Subsecpiently he was appointed 
Inspector-General of Fisheries for the whole* e>f India 
ami he submitted a eomi)lete rei>ort of tin* fresh 
water and sea. fisheries of the’ Indian I'hnpire, which 
was published in IS7‘1. Day also ])ublish(Ml a 
voluminous work e^ntitle*! Fislus of I mho 

(1876-78), with illustrations of all known s])ecies, 
ami this work iti an abrielgeel form was i)ublished 
in two volume iti the Fanna of British India series 
in 1889. lit-Col. A. Alcock, I.M.S., made extensive 
enquiries into the coastal and estuarine fisheries in 
the Bay of Bengal during his tenure as Surgeon 
Naturalist to the Marine Survey of imiia and lati r 
as the Superintendent of the intlian Musenun in lln‘ 
nineties of the last century, and concluded that the- 
fisheries of the Bay of Bengal “ are of inestimable 
value, and whoever has enterprise enough to tahe 
them up and strength of purpose and length of means 
to stick to them, will reap a. manifold return.’^ In 
1906 the Government of Bengal placed Sir K. 
(lUj)ta on special duly to enquire into the Bengal 
fisheries and as a result of one of his principal 
rccommeiKhitions a Fishery Board for Bengal with 
Mr A. Ahmad as (Commissioner of Fisheries was 
constituted in 1909. With a view to a detaile<l 
survey of the marine fisheries in tho Bay of Bengal 
a steam trawler Golden Crown was purchased aii ' 
Dr J. T. Jenkins of the Lancashire Sea Fisheries wa.. 
appointed to direct the work. Dr Jenkins also mad 
a preliminary survey of the estuarine fisheries in t! 
Gangctic Delta, and concluded that the fisheri* 
offered a profitable return on any capital that ma, 
be invested on a properly organized scheme. In 191 
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the l^^ishery Dopartiiieiit Avas aiiialj^amated with the 
Department of Aj^rienllurc and the Divert or of A^vi- 
eulliire also heeame the Director of Fisheries. Iniir 
alia it may he mentioned that tlie department was 
a joini one for the provinces of Henj^al, liiliar and 
Orissa. In 1911 Mr T. Southwell was a|)])oin1ed 
Deputy Direet(»r of the h’isheri(‘s. In IfHT the 
Fishery Department was ayain sei)arate<l from the 
Ayrieultiire Department with Mr Southwell as its 
Director, hi 19ltS Mr Southwell h'ft tiie D('])artm<‘nt 
and Dr D. ]*rasha<l carried on as Director of Fisluu-ies 
till his transfer to tlie /<K)lo‘»ieal Surv<‘y »)f India in 
April Hj20. After this (lat(‘ the Depa?‘1menl was 
a^min placed under the ehari^e of th<‘ Diri'cloi* of 
Ajiricullure and was finally aholished as a measure 
of retrenehment in 19*Jd. In 1920 Mr li. S. Finlow. 
Director of A»rieidture, Denial, whih‘ on leave ex- 
India, was deputed to Fentral Kuro])e to .study 11 m‘ 
conditions ji'overninj*' the sueeessful, artificial culture 
of Furopc'an carp. In 1929 h(‘ visilc'd the various 
centres n\‘ the Madras Fisheries Dejiarlmerd to study 
the tiroyress in referenci* to fisheries made in the pni- 
vince. As a result of these emiuiries he suhmitted 
a scheme for the r(*or;‘aidzatlon of a l‘'islieri(‘s 
Department in Henj»al in 19II2, in which he hrielly 
reviewed the earlier work and j^ave woii»:hty reasons 
for the reorjiaidzation of a Fisheries Department for 
the province and cnitlined the main liiu's (»f work. 
i\o action seems to have been taken on his reeoni- 
mendatitms, luit in Novendier 1927 an officer (d' the 
Madras Fisheries Depart meid. was ])laee<l cm stieeial 
duly for a year to survey the conditions ami make 
recommendations for the orjrani/ation of fisheries 
work ill the province. 

We hope to sut>:»est in the next issue a pr(jj»:ramme 


for immediate working hy tlie Department 
of Fisheries whost‘ revival is urgently called ftu* 
because of the present ne»:le('ted ami deploiable 
state of the fish •> row iim* areas. Duriim I'ceent y(‘ars 
we have seen a I'apid rise and jiriiWth of several 
imlustries in the country, and even a.nri<*ulture has 
lieen receiving eonsirlerably iiiori' attmilion than 
hitlierlofore. With lisheries, however, tin* <*ase as 
has been detailed in this arti<*le, is entii'ely different. 
The natural rich heritaj^e in re;»ai*d to fisheries in 
the province is beiny constaidly rediKHsl throujih 
wastage, wilful or j)therwisi‘. A”ri('ullure and 
Irrijiution and the Department of lmlustri<‘s too hav<* 
Ihmui allowed to di*vehip at the* expe'iise* of fisln'ri(*s. 
Fnforf unat(‘!y, surprise is still <*xp?’(‘ssed in (M*rlain 
<inai‘t<*rs that tin* improvem(‘nt of fishei'ies (am have* 
a very ‘rreal economic beariim on the welfai'e (d‘ the 
p(‘opl(‘. All ant Inu'it ies, who have paid any alien 
tion to the subj(‘c1, are howt'ver unanimous that 
efficient iTseai’ch and oi'j^ani/at ion are tin* ordy 
solutions of tin* pr(»bl(*m. Kven tlnuich tin available 
resourc(*s of tin* province may not be abb* to afford 
a highly or^ani/asl fisheri(‘s (b'partnienf Mieh as that 
of most Kuropi*an countri(‘s and the I'nited States 
of Aiin'ri(ai, the importain'c (»f tin* probb*m di*mands 
that as W(*ll e(jui|)p(‘d and prop(‘rly staffed a d(*part- 
nient as possibb* should without the b‘ast delay be 
orc-anizt*!! for the improv(*ment of tin* tisln‘ries and 
fm* belterinc* the lot of the tioor fishermen of the 
provirnn*. I f orjiatdzed on proper liiU'S and supplied 
with the in*eessary resonr(*es in tin* way of funds 
and facilities for work, lln*re can be no doubt that 
the department should besides improviim' the condi- 
tions of the fisln*ries in the tn'ovinee and providin*;' 
the much need(*d food foi* tin* majority of its popida- 
tion, be abb* to reduce unemployment )»y proviilin** 
work in various directions. 
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Some Aspects of Vernalization 

S. JVI. Sircar 

I (•‘li ii ( tii'Wit <) i:.il iin, • I iiiv'i-i -il.i . 


In rccrnl .yr.-ii's, no ;nlv;iii<‘r in nj^rii'nllnral scion<*(‘ 
has hrcn so wiilcly appi-ocialc'd as llic i>roccss of 
v(‘rnali/ation. Iha* sowinj«' troatnicnl oT the strsl in 
or(l<*r to rtMliice llu* M|-,,sv1h p('i'io<l of cereals and 
other (M'op plants lias l)('(M)ni(‘ known as V(‘rnali/ati(»n 
all over the world. 'I’he main prineiple of vernaliza 
tion was lirst presented in 1921) l)y '\\ I). IjysiMiko in 
I^ussia ; tliereaHer tin* ayrommiists have (*xplore<l 
the jiossihility of applyinj^ it to ei'op pro<lu(tion. 
'I’lie results so far availahh* are eneoiirayinj*, altlioii'ih 
failui'es also have been i*e(‘oi*ded hy workers in 
diffiO'ent <*ountri(‘s. 'Pile |)ra<Mieal utility (d‘ tlu‘ 
proei'ss is iureat and in liussia the proeess has Ihmui 
wid(‘ly used in ord(‘r to mrow erops in regions where 
both liyht and t(‘niperat ma* eondit ions are inade(pia1(‘ 
for the maturation of ‘*rain (U'ops. Far in the north, 
upto a few yeai’s ayo, ajiim iilture was eonlined to 
jirowin^ some eorn duriii^ a lu'ief vi'^ctative season 
l)e(*ause for t(‘n months in the y(*ar tin* soil was 
ie(‘l)ound. Vai’ieties of hi<»h yieldinj^' wlieat, »ood 
strains of potato free from disease, and other 
vegetables and fodders were diftieult to cultivate and 
the little cultivation possible was not very profitable 
on account of the failure of such cereals to ri])en. 
The techni(pie of vernalization is found to 1 m* of 
immense impoi’taiice in e\tc‘ndin<i‘ ajzric'ulture to the 
arctic region. \’arietics of wheat and barley from 
Odessa in the south of Kussia, liaviii”' very ditferent 
climatic and ^•co«i rapid cal conditions from those of 
the Polar rcjilon, succeetled in ripeniiij'’ in these 
extrenu'ly cold pbices, where without vernalization 
they failed to l>ear flowers. (Vmipletion of the life 
cycb* of the plant within a remarkably short period 
is of ^rcat e<*onomii* importance; the ju'oeess of 
vernalization has hastemvl the pro<luctii)n of flowers 
and fruilin}»' in a larjic number of cereals all over 
th(* world. Where the ucncticist failed to broeil »:ood 

* I'iih mi Vkrnaii/amon A Nkw Rl.s.sian MhH'M) 

or Crop I^roul'ction liy A. K. Mitra, Scikncl and C'ui.ture, i, 
18. 1937. 

4X8 


varieties adapted to ha'al conditions, this lliissian 
t(<*hni<pie based on llu* physioloiiical pi*inciples of 
plant <leveloi)m(‘nl has succt‘(‘<lcd in overcomin^f ,lhe 
difficulty. Suffice if to say that in Oilessa a new 
sprinjr variety of wheat has been pi’odiU'ed by 
Lysenko in 2^ years, which would havi* laMpiirc'd lb 
yt‘ars by selection work. 

Thi on ( oiisidtrnlious A(*( ordin^' to Lysi'iiko, 
the devtdopimmt of cereals towai’cls seed form- 
ation ('onsists of (‘(‘I'tain stages ami these sfajies 
are trav(‘rst‘d by tin* plant in sti-ict se<pi(‘ncc 
b(‘fore it b(*i»ins to mature. Without the ('om- 
plelion of one sla}^(‘. a jdant cannot iiass on to 
the succeedinji' stajic. In cast's where conditions 
are suitable for all sta»(‘s excejit one, it has lu'cn 
found that plants priM'ced up to th.'it slaiic of develop- 
ment for which conditions are favourable and tlu'ii 
cease further developnu'nt not wilhstandin}^’ the avail- 
ability of favourable conditions for tlu' latt'r stages. 
Kach of these stajics reipiiri's for its completion a 
definite set of external conditions such as tempei'a 
lure, li^ht, humidity and aeration. 

7'fn nno-sh(fi< — In the ease* of tiMiiperate cereals 
the first of these stages depends uium low tempera- 
ture, ranj'inj;- from to 2()'^'( ’ accordinji to variefy, 
and combiiied with suitable comlitions (d’ moisture 
and proi)er aeration. Time lU'cessary for the com- 
pletion of this stajjr(‘ varies with environmental ct>mli 
lions. Lysenko opines that no pro^»r(‘ss towards 
flower ilevelopment is p»)ssible unless this stajic. 
known as the thernio-staj^e. is complete. Plower 
initials are laid di)wn in the plant when this sta^c 
is completely traversed by it. It is r(‘markable that 
the thernio-slaj»e of d(*velopmenl is not only effective 
in ^rowin^- plants, but also in seeds when tlie dormant 
embryos are aroused to activity. The embryo remain 
inj^ insid(‘ the seed can succ(*ss fully pass this sta^c 
of low temi)erature and later when <‘onditions for 
other .succeeilinj* staj^es are available it passes into 
the next slaves and complefes the life cycle. The 
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ol* vcninli/nlioii rests on this iniporljint 
considenilitin of the snhjeetion of seects to :i suilnhie 
low lempeniture to eoniplelt* this sta.iie herort‘ 
sowing', whieh is Irehniejill y known as vernal i/a ti<nt 
sta^c. The rednetioii of total j^rowth periofl is thus 
attributed t(j the eoiii])l(‘tion of tlie thenno-stam* by 
the deveiopifijr eiuliryo wtiile lyinj*- insid(‘ tlie serd. 
Itefore tlie theriMO-sta«:e (‘an b(‘ effc'ctivcly develop 
(‘(bjt is neei'ssary to determiiu* tin* precise (Mindi- 
tions re(juired for its rapid eoni|)letion in diffio-ent 
varieties. Failures in vernalization ex])ei*iiiients 
an' mostly due to tlu' ineomplete knowbMle.e of 
these eonditions. In tlu' tlu'rmo sta^i' of «levelop 
iiK'iit, 1 111 [le rat lire and moisture etmlent of seeds 
are the two principal factors on whieh depends the 
eflieit'iiey (if vernalization, and both are linked 
toj^ether in their action. Tin* vernali/at ion 
t(‘ehni(|U(' demands tliad the s('(‘ds should be- soak(‘d 
befoia* temiierature •elT.-cl is applied and it is to 
be noted that moistuiM' (‘oiileiit of different varie 
lies will vary as also the temperatnn' of ^erinina- 
tion. Fxpei’ienee in the past has sliown that In the 
lire sowing In'atmeiil, it is iinhstuia' content of 
the s('eds, and not the feiiiperalurt', wliieh is the 
critical fa(‘toi‘ and that this should be rejiulated 
accordin'^ to the ver>ia li/at ion temperature. The 
lower the temperature the hiiiln'r should be the 
humidity of the seeds; a suitable combination of 
lhes(‘ two is all that is ms'cssary ahmi*- with an 
nde(piat(' supply of air. 

rh(/fff-stn({( The next impoi-laiit stajire for 
plant devehipmenl is the |)hoto staii'e depending (Ut 
the ])eri(>d of illumination available to the plant. 
After the thermo stayc is over, the plant passes to 
the ))hoto-staci' where (liffereMl li^ht-periods are 
necessary for diffen'iit |)!ants. Aeeordin:: to the 
variation in day lenjith rei|uii‘i‘d for tlowi'i*- 
inu‘, plants are classifitMl as shoi't day plants 
re(juirin,L'' li^dit for less than I ‘2 hours a day 
and as lon<i-day planfs where the reipiiis'd 
li:4ht ])er day is more than 12 hours. This 
lilienouKMiofi of the response of plants to the relative 
hai^th of day and ni^ht in llower production has 
h(‘en known as ])hoto-|)eriodism and the term photo- 
period is used to desicnate the favourable length 
"I day for each plant, 'riie impiirtanee of idmto- 
period is too well known; some plants fail to 


produce flowers when th(‘ ])reeise period illumi- 
nation is not available, ruder sueli eonditions 
plants will not flower but continue \ euclativi* 
development even when L,ys<‘iiko’s staui* of verna- 
lization or the thermo st a j*e is I'ffeelively eompleted. 
When the tlu'rmo stace is travm’si'd by the plant, 
the plant will need ])ro|)i'r li‘’ht for floweriim- and 
tlu'se needs to be adjusted for each variety before 
vernalization e.xperiiiients are jiut into iwaeti(‘(‘. It 
is to be imted that the temp(‘i‘ature condition is also 
very important at this sta^e. Tin* works (hme at 
th(‘ Kii.ssian reseai'ch stations indicate that for the 
s(‘(#on(l sta|4e also every variety has its own temper- 
ature re(juir(‘ment. It is extremely important to 
study the t(‘mpei'ature condition (d' difiVrent crops in 
the secjjnd sta.yc. In some varieties of barley it has 
been shown that th(‘ sei'ond development stai^e 
is n(‘vcr eompleti'il at a t( mpei’atun' (d* 17° 

to ' S° (‘V(‘n with optimum li^dit (‘ondition. 
\'arieties (d‘ wheat ^ rowing in tiu' north of 
l^issia are V(‘ry seiisilivt* t<> ti'mperature for 
th(‘ photo-st ajie ; sm h plants when ‘.urown niidei* 
favourable li^ht ('onditions in tin* far northerly 
research station in Kussi:i, w* re. very advi'rsely affeet- 
e<l in their se((md developnnudal staue due to the 
preval(‘ne(‘ of vi^ry low’ t( inperature. Hi!*h temper- 
ature is c('uerally necessary for traversint^ this 
stajiic. Kiissian acroiiomists hav(‘ met with (‘on- 
siderable dini(ulti(‘s in cultiva.tini' lorm^ day plants, 
like s])inaeh and beet in the extrenn' north. 
Spinach is eonsiih'red to r(‘(prn‘(‘ a hich tempi'rature 
either for the first stac'e or for the st‘('ond stac'i*. 
Temperature in those n'.yions is very low and the 
duration of li.i»ht inay hi- more than lb hours, but 
even then, owiii'i to low temperature, plaids fail to 
form seeds. Potato, on the other hand, behaves 
differently in its ph(do-])eriodic relation to temi>era- 
ture and althouiih a hum day associated with hiyli 
temperature is the optimal conditions foi* tuber 
formation yet with low tenijieralure sufficient 
tubers are formed. Thus, the teniperatuia' r(‘(juire 
ment (d’ oiu' stau(‘ is (piite diffei'ent from that (d‘ 
anotlu'i' sta'ji(‘: temperature for tlie theiano-stajre 
may In* as low as - 2°, while hiyli temperature is 
jicnerally necessary for the photo staLU'. 

Third sftun .\fter the end (d‘ these stie^('S, 
completion of another stajii' is necessary for the 
formation of st'eds and it is associated with caincp,. 
“enesis. It is considered that the formation of 
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JioniKiily rinirlionin*^’ j»-;imclcs doprnds upon souk' 
prelim i nary pliasi<* clian^es in tin* (‘clls of the frame- 
tophyte and that these ehanyes re])resent a 
sej)arate developnuMital stayi* ftdlowinj^* the pholo- 
staj»e. AVhat lliis sfa»(‘ is. is »iol precisely known, 
but it is certain that this is connected with tlu 
dcvelopiiicnt of sexual cl<*mcnts. This stajrc* is con- 
sid(‘red to havt* an important Ix'arin^ on the 
problems <d‘ pollen stm'ility, fr(‘quentl,y observe*! in 
<ir<M*n Ib)us<‘s <lurin,L'- tin* wint«'r. It has been fmiml 
that one of IIk' main fatdors of this sta^e is li^ht, 
its duration Ix'in;^ shorten* than that of the photo- 
staji’e. That Ibis slam* is a distinct se])arate stam‘ 
is evidcfd frenti s*mi<* experiments carrie*! <iul on tin 
*b‘v<*h»I)nn‘nt of pollen grains. Aft<*r m'lniinal ion 
an exposure^ *d‘ contifiuous li^dit for dt) days was 
y:iven to sonn* wln*at varieties, tliis effected the 
completion of the pimto stam* J>s all the plants pro- 
<lnced st*‘nis and ears. The |)lanls expos(**l to li^^hl 
for 4 tn)urs bi*came steriU*, but this sterility could 
bi* ovc?*(;onic if lonm<l^ivV ('oinlitions art* applitnl for 
2 to 4 days just after the completion of the phtdo 
s!aji;;e. Subsequent illumination for 4 hours would 
not prevejit the settin»»: t)f seetls. ruder such 
circumstances day ])lants will form seed even 
undt'r short day condititms. 

JAfiht-n nmfizntion — Apart from low temperature 
veriudization cbiiins have been imnie by a number 
of work<‘rs that the proct'ss of hastening: flower 
production can be effected by Tmlit alt)ne. In 
Hussia li”']it-v(‘rnalization has been j)ractise<l where 
no natural vernalization by low temperature is 
possible. Vt*rnalization by li<»ht is {generally done 
by an (>xp*isure to continuous illumination and tliis 
is mort* effective when it is apiilied from the time 
of seed in ji cmeryemM* and is sUiwer when it is 
applie*! at the tillerin'^ stav;e. Tlie results of some 
experiments carrie*! out in ljeniny:ra*l are interest 
iim‘ to note. Win! (‘I* rye wlien vernalized by an 
<*xp*>sur(* t*) *'ontinuous li^ht came into ear within 
()4 «lays fnmi .sowing, while an initial perio*! of sln)rt 
day followcil by 24 liours of li^ht delaye*! floweriuji: 
to S7 days. Sprinj^* vari*‘ties *)f wheal, barley and 
inustaMl wln*n j*ro\\n in a lO hour day are very 
much retarde*! in re])roduction and jiroduce more 
leaves, but whe» they are transfcri*ed to lonj^-day 
treatment, they develop into vij^orous plants and 
reproduction immediately sets hi. Jjonj^^-day 
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vernalization is found to be very effective in spriuff 
forms producinji: early flowers, whereas in winter 
varieties the proce.ss is v(‘ry slow. 

Duriiifjr the last 2 or 4 years, important 
in vest imit ions on vernalization have been made 
by Prof. (Irej^ory and Dr Purvis in the Research 
Institute of Plant Physiolo^^y, Imperial PolleKC, 
London; attempts have been nunie to elucidate the 
physiolo«:ical processes involve*! in vernalization. 
In j»eneral, experimental results similar to those of 
Lys**nko an*l *)thei‘ woi-kers in Russia have been 
*>btainiMl. \'ei*nalizat i*»n *)f winter rye at P was 
v(‘ry effe**live in tin* d*‘velopmenf *)f flowers. Yhey 
have also sh*>wn that low tempc*rature is n*)t the 
only factor f(»r hasleninjr flowering; exjiosure tt» 
.short *lays in the **arly staj?<*s *)f j^rowth has al.so 
resulte*! in acec‘lerat int; llow**rin‘f, but *'*)nl inu*‘*l 
short-<lay lreatm(‘nl. is of n*» benefit. Larrn*r 
fi*)werin.ir is obtaine*! by an initial peri*)*l *)f short 
ilay f*)llow*‘*l by hmj; rlay in th**.s** lon»- *lay plants. 
.\s menlione*l before, in the opini*)n of ljys**nk*). tlu* 
thermo stajire is first of all trav(*r.se*l by tlu* plant, 
then imu^re.ss t*)war*ls flower devehipment b(‘com**s 
possible, otluu’wise not. Put (Jreji’ory aiul Purvis 
have shown that this is not always the cas**; in 
winter rye without low-temperature treat iiu'iit 
flowerinjr is accelerated liy a f)reliminary treat 
ment *)f slmrt days. Thus vernalization can 1)** 
effected both by low t<‘mperature as well as 
by short -day ex]>osurt‘ in the early slau**s 

of f^:rowth. This investigation *d.‘ (Ireprory an*l 
Purvis furth(*r a*lvances our knowledge of tin* 
problems *)f vernalization by li}>ht liy showing 
that n*)t only continmius Iiu'iit , but sh*>rt-*la\ 
exposure at the initial perio*l in some plants, may 
be elfeciive in ha.steninii: flowerin^^ Furthei 

invest ijration in this line will be able to direct what 
are llie tilanls that would respond to vei'iializaliou 
by slmrt days. It has been *letermined by them 
that after a certain numb(‘r of leaves are forme*!, 
a *louble nature of the primordia appears on tlu* 
ji:r*»winf; stem; the cells of this double ri*l}.»e may 
pnxiuce either a lc‘af or a sjiikelet acconliim- to tin* 
condition of clay-leni»th or of temperature * 1111 ^ 111 : 
«:ermination in winter rye. The vernalixiii}: effeel 
is to arrest the development of these cell j(n>up 
leading: to leaf production and initiate tlu 
development of others leadiuf^ to lloweriiiK- 
temperature of f,^ermination and short-day exposur 
are both effective in arrestirif? the development u. 
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loaf initials and onoouraf^insj tho llowor initials to 
. flowor ])n)(liiction. It lias boon sliown tbal tboso 
faotors aot (juantitativol^v on tlio dovolopmont of 
diinn-ont phases, sinoo by inoroasin**: the duration of 
troatinont the loaf nnnibor is proi^rossivoly rodnood 
with a oorrospondinj; oarlinoss of the maturation 
of the a’niins. lm])orlant point of voniali/ation Is t(» 
roduro the loaf numbor and the following: data of 
(Iroji’ory and Purvis (Table 1) from the low 
tom])(Tatiiro vornalization of vvintor ito show that 
the variation in the loaf numbor is tlio dooidin;^ 
fat'tor when tloworini^ sluuibl take plaoo. 


TAPLK 1. 


Vernalized 

Days from t>lantiu}' 

Misin number 

days. 

to fiowerin^'. 

of l(*aves. 

4 

* 

24.4 

7 

|:!lt 

20.0 

11 

01 

1S.7 

14 

(S7 

17.0 

1>1 

7li 

1S.2 

L>S 

t)7 

11.2 

:i;) 


Hu; 

42 

bfi 

10.7 

40 

40 

0.0 


roiir (lay IrcafnuMit lias littli' \cnialr'a!i(in (•(Trrl, llu* 
iimiilit'i’ of (lays frciin [ilaiiling to Moworin^ nliiiosi rqual 

111 t’losc in luirmal aiilnnin sowing and s|uin}i-Ho\vcrinji: in 
nintor rvo. 


Vornalization for a period lonjrer than o to 7 
we<‘ks was inolTi'otivo in further re<luein,;'' the total 
|>'‘riod of floworinjf. In the ease of short-day ex 
])osuro, the roduetion of loaf numbor to a minimum 
of Hi ooours after fi-wook troatuuMit and the ma«ui- 
tmlo of the olToot of this (treatment iuereases with 
loii'^th of treatment u]) U) G weeks, but lonj»er 
‘xposuro retards floworiim'. 

linrmtmv ihcorjf (Jro^ory and Purvis have 
i‘iit forward a hypothesis to oxidain the i)hysiolo}»:ieal 
moeossos involved in vornsilization. They suj»^est 
‘'*at during* vernalization an aeeumiilalion of some 
1 hstanee (jf hormonal nature takes plaec in the 


embryo which is the precursor of tlowor formation. 
The substance Is supposed to be transhnatetl and 
aeciimulatod in all yfrovvinj; points of the shoot and 
when a critical concent ration is reached it induces 
tlowor initiation. The evidence for ttio presence of 
specific hormones in the frrains has also In^en 
presented by other workers-- Cliolodny, l)ay:ys and 
Schander. Conclusions have been tlrawn that the 
hormone, resemblin^^ auxine in its physioloj'icai 
efl'eets, is confined to the endospermic part of the 
seed and i\])poi\rs only after water absorption, from 
where it is tran.sferred to the embryo. The stimulus 
of j^ermination thus dc])ends on the translocation 
to the embryo of this activatin^^ substance, w'hich 
in the case of rice may be seini after 0 hours of 
water ab.sorption. On the contrary (Jrejrory and his 
collaborators havi* sueeeediMl in vc'rnali/.iim' the 
excised embryo from <lry grains of rye and this 
jirowine; embryo is considered by them to be able 
to .synthesize hormones from suuar. inorjianic nitro- 
a:en and .salts. It was al.so (hUermined that when 
sujrar is withheld, the e\cis(*d embryo shows in 
complete vernalization. This dispenses with th.e 
o!<ler view of the formation of hormones in the 
endosperm tmtside th(‘ embryo. 

Vernulizaluni in fmlin The w’ork done on 

vernalization of Indian crop ])lants has not yielded 
any ])ositive results upto now and it is'iiiains to be 
seen how far th(‘ process could be used su(*ees.s fully 
in India. One of the chief difficulties of 

a‘jrriculturists in India is to tiuiit against the un- 

certainties of weather conditions. It ofti^n ha|)pens 
that these do not permit havinur a particular crop 
standing: in the fiebi for a lorm' tiim' owiim' to the 
possibility of damafre by I'xcc.ssivt' I'ain or by hi»*h 
temperature. Kavajrcs of friMjuent tloods in the 

fertile lands of India are too well known. I nder 
these adverse conditions of aurieulthn*. it will bo 
a ji’reat boon to the af;rieu!turists if the 
(•mt)s could be harvested hi a very 
.short time duriric: which unfavourahle weatlier 
conditions miylit not set in. Some of the 

difiieultics in ajfriculturc could c('rtaiiily be over- 
come by the method of vernalization. rnfoHunate- 
ly not many attempts have been made in India and 
positive results obtained. A suitable teebnique of 
vernalization for a pnrtieular cro]> is beset w'ith 
considerable difiiculties and to this is ad<l(‘d our 
if^:noranee of the deveio])meutal phases of tropical 
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plants aii<l ot; llu* cnvirniiiiifiital farloi’s ini1iu*neinfr 
tluMM. Tlu*s(‘ two roasoiis to^rlluT would amuinl 
to a jin'at cxtcuit for tlu' failure of (‘xprrinuMits 
inadti in India. Tin* t(*i*hni(nn‘ of vernalization was 
applied to hidiati crops like wln*at, barley, eotton, 
riee and su^arearie, and llie results, so far available 
are not of any praetic*a) value. Aj^ain.sl tin* failures 
from jlilVereid places, it will be* interest injr to note 
tin* results n*eetitl,y i)ublisln‘d from the \'iv(*kananda 
lialM)ratory, (’a but la, by lb S(‘n and S. (\ 
(Miakravarty {Ind. Jour. At/ri. Sc., S, Part III, 
IDdS). In th<‘ir |n-elimirjary experiments the 
p(Kssibi lilies of extendinji' v<‘rnalization to mustanl 
seeds f«u* aui-ieultnral pui*i)oses have been ])resented. 
The se('ds were subjected to low temperature treat- 
ment at an advane(‘<l sta^e (d' <ierminat ion (sprout4*d 
.seeds) fora period or In days, residliniL'- in an earli- 
iicss of maturity by <lays, while in the ease (d* 
seeds soak(‘d in water for ‘24 hours and ehille<l sub- 
.s(‘(piently for 14 days, tin* lloW(‘rin<i' peri(M| was 
r(*diiee<l by 10 days in eom])arison to the un- 
vernalized seeds, Po.ssibilities of fui'tln*]* i-ediietion 
with a lony'cr pericxl of chilling' are beinjr invest i^at- 
e«l. Althouji'h the dej»ree (»f vernalization induced 
is le.ss in the latter ti‘(‘atment, its advantaj^es are 
(i) retaining’ the ])ow(‘r of the yerminati(»n when 
dried and transport e<l l<> other rejiiotis, and 
in) v't'i'niinat ion <d' almost all the seeds, which in the 
east* (d’ spi’outed seeds was thirty to forty ])er eent. 
OfM* <»’reat siyidheauee of drying- the vernalized 
see<ls is the possibility to distribute them to cultiva- 
tors from the (iov(*rnment a<»rieultnral farms, thus 
relievin^^ the eidti valors of ne<*e.ssity to maintain 
an ext>ensive eipiipment for vernali/ino- their seeds. 
The distribution of vernaliz<‘d and air-<lrie«l seeds 
is done in .sonn* parts of Hu.ssia, IU'lji:ium and 
Prance. > • il' 

It is desii’abb* that «dlier workers, having' 
develope<l a suitable teehniqiie, should take up the 


problem of vernalization (d’ creeps like rice, wheat, 
eolton and jute, which have been sueeessfully 
vernalized by workers outside* India. In’ liussia 
some varieties of Indian wheat have showeel 
a marked res])onse in that the vernalizeel ])lants 
have eared while the unvernalized ones did 
not even form stems. Xo atteni])! has so far been 
iiuule with jute. Some varieties of eotton have 
been sueee.ssfully vernalized in Uussia a)nl Pzeeho 
Slovakia. V'ernalization of Kobarello riee (a non- 
Indian variety) is reeortled from Holland. It is a 
well-known fact that in lh*nj>al two varieties of ri<*e 
Aus and Amun havt* ditferent times of ripenin;-’. 
A man vari(‘ly llouers at a tiim* when the day 1011*^1 h 
is less than \2 hoin’s a tlay, while .h/\ riee ripens 
when the da.y length is moi’e than 1‘2 houi’s. Aan/a 
riee is superior in yiebl, (piality ami food value: 
(»n lilt* other hand, Aus has om* important advant 
ajTc of earlier ripetiin^-. Arj attempt t<J induce 
Amau to flower at the same time when .la.s* is in 
llow«*r will have •^reat siijnifieanee in hybridization 
for eombininiu^ the desire<l eharaet(‘r of thesi* two 
varieties. Thv teehnicpie of v(‘rnalization has been 
foiiml to alter the tlowerin^^ period of many cereals 
in Knro])e. (Ire^rory and Purvis have report(*d that 
“ the w'iider rye could be converted into a stale 
indistinguishable, so far as flowerinji' is eoneermd, 
from si)rin^^ rye Rasumov has shown that in 
millet, an exi>osure to short days in the eai'ly 
stages of jfn)wth accelerated llowerin^ under subse- 
quent lonj; (hiys althoimh tin* i)lant is a typical 
short-day ])lant in its iloweriuju- behavioui’s. Amau 
paddy in Penual is a short day plant, .so vernaliza 
tioii in the early stages of its growth by an exposure 
to short ))eriod of illumination may induce the 
flower formation at a time when Aus variety (lowers 
under Henj?al conditions. It may be mentioned 
here that an investijiation on these lines is ])roposed 
to be undertaken in the Pniversity Botanical 
Baboratory, (Vileutta wdth a view to fitid out the 
ajjfrienitural importance of vernalization so far a^ 
the cultivation of rice in Bengal is concerned. 
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On the Bicentenary of the Birth ol 
Sir William Herschel ( 1738 - 1822 ) 


Till*: I)i(‘(*rit(*ii{iry of tlu* l)irth <il' 

Willielrn ITerschcl, tlu* famous astrononu*!* who was 
horn (Ionium lull tunml Kiij»lish, has rccciitly h(‘(*ii 
('olehratoil with <lii»* rovoionco ami appreciation all 
over the astronomical world. His life in brief, is 
the storj' of the transformation of a musiiiati into 
the greatest astronomer of his time, who preferreti 
the music of the spheres in tlu* »rcat ocean of space 
lo llie s,ym|)hony of Ihc ondiesti'a. His eiilhusiasm 
and love for the denizens of the sky was so ^nai 
that he converted even his brother and sister to his 
faith, and this sister Caroline Herschel later In'canu* 
his indefat itrable assistant both in observations and 
(omputations, and also a(*(|uii‘ed reputation as 
astronomer by independent observations ami 
discovery. 

Wilhelm Herschel was born on the ‘ioth of 
November, 173S in Hanover, as the third child of 
a musician attached to the Hanoverian (luard. The 
family was j)oor, and Wilhelm in order to be help- 
ful to tlu* family became oboist in a military Band 
at ihe. aj'e of fourteen. This oiiened before him tin- 
ea i*eer id' a musician, and determined the course of 
till* fu'.st ])art of his life. In ITliil youn.ir Wilhelm 
came to London to seek fortune with an em])iy 
pocket. He worked as an orjiauist at l»ath, ami by 
17()() became the leading- musical authority there. Six 
years later, his brother Alexander and sister 
(’aroline, both musicians, joined him at Bath. It 
looked as if musical career was j^oin**' lo be the 
aspiration of all the broth(*rs and sisters. But the 
intellectual curiosity in Herschel was too stronjr to 
be satisfied by music, ami soon somethiim- happened 
which entirely changed the course of life of this 
little colony of brothers and sisters at Bath. 

In 1773 Wilhelm bought a copy of Lmerson’s 
Trimuiometry, and an astronomical work by 
f'erj^uson. After a day’s work of 14 to H» hour.s, 
Wilhelm retired to bed with his books, and thus 
l>r»au his* iirst lessons in .\strouomy. He was so 


cajUivated by the descriptions of astronomical bodie.s 
that he was seized with an ardent desire to look at 
the sky throuf^h a telescope. As telescopes were 
dear in those days he determined to buihl one him 
.self, .\fter a few trials with lenses fitted to loiif*' 
tubes, wliiih produced mafiiiitication but were un- 
suitable for observations, he set about makinjif a 
Lrejiorian telcsiope with tlu* help of an amateur 
at Bath, who iinde and polisheil mii'i'oi's. Soon 
William l(‘arnf the art himself ami be.uan polishin^r 
larj'i* mirrors, 'fhe whole hoiisi* was turned into a 
workshop where tin* bi’others ami sisters W(‘re all 
cn*;a^ed in ^»rindin}i' ^la.ss, ])olishinji mirrors, makiu}; 
stands. tub(*s, etc. Tlu* Biano canii* to oci'upy a 
secondary iiosition in the household. 

Soon H(*rschel started ri-yular observations and 
kept liotes. The day was still j»iven to musii* les.soii.s 
but every available hour of the ni^dit wa.s devoted 
to astronomical observations with the telescope of 
his own make. The plan of his observations was 
to make a methodical study of all parts of the 
heav(*ns, to make parallax measurements of stars 
in ord<*r to find their depths in the sky, and 
ultimately to dtdermine the structun* of the 
rniver.se. 

The first eaiiital discovery of H(*rschel. still an 
amateur astronomer, was made on tlu* 13th March, 
17H1, when late in the evening lu* observed rather a 
curious star with a visible disc in the ( ’onstellation 
of (b-niini. ’rids w’as first suspected to be a comet, 
•but was later found to be a new’ planet beyond 
Saturn which in those days was sui)])osed to mark 
the boumlary of the planetary system. Hersihel 
named the new’ planet (Jeorj^ium Sidus, as homaj»e 
to Kinjr (Jeor^e 111, but the (Ireek name rranu.s, 
father of Saturn received fin-fcrence at tin* hands 
of Astronomers. Lveii to this day the .symbolic 
letter used for rranus is 11. in memory of the dis- 
coverer. Herschel was awardi'd the (’opley Medal 
of the Royal Society for the discovery. 
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Thf new (lisi*()ver,y made Ilersehcl famous 
makiii^r him known to all the professional caslro- 
nomers of Kurope at the time, but his finaneial 
position remained where it was. The nliisic lessons 
by day still continued. I5esid(‘s llerseliel also 
oeeasionally ma<le a little money by making? and 
selling telescopes to kinjis, princes and noblemen 
of Kurope. It is said, he made over 4()d mirrors 
with his own hand. At leii^dh an offer came to 
Herschel from Kin}*; (leorj^e III himself to ^ive up 
music and be<‘om<‘ private astronomer to the Kin{^ 
on an annuity of .£“200. The musieian »u»w beeann* 
the professional astronomer. On the 19th May, 
1782, William and Caroline played ami sanji: lor the 
last time in public at Hath. They removed first to 
Datehet, and lator to Sloujih whieh wa.S Tfer-sehers 
place of work till his death. 

The astronomical contributions of Herschel are 
so numerous that only the outstanding^ features 
of his discoveries can lie mentioned. In the 
planetary world he not only discovered rranus, but 
also two of its satellites which move in orbits almost 
perpendicular to tin; orbit of their primary. He 
sides discovering: a couple of Saturn’s moons, he 
made! n’lany observations of the Sun, Moon and the 
planets to obtain information about their surface 
features. He is the first discoverer of the curious 
white spots in the polar regions of the planet Mars, 
which he conclude<i to be iiolar patches of white 
SHOW’. This is interesting as we know that the 
believes in “ canal theory ami human habitation 
in Mars ” exist even to the present day. Herschel 
made many careful observations of the times of 
rotation.^ of planets iind satellites about their axes 
to ejeumine if there is a relaion between the times 
of axial rotation of a satellite and of its revolution 
round the primary, such as exists in the ca.se of 
the »‘arth moon system. 

• i ■ f 

Herschel stiulied large numbers of groups of 
close .st!irs belwei'ii long intervals of time, and from 


the relative shifts of these stars discovered the 
exi.stence of binary and multiple systems of stars 
which move round one another according to 
Newton’s laws of gravitation. He also tJiseovered 
that our .solar \v.stem has a motion in space towartls 
the (’onstellalion of Hercules. 

liut none of his achievements surpas.s in 
grandeur his discoveries in Si<lereal Astronomy. 
His ambition was to study the stars in every i)art 
of the sky and measure their distances from us ami 
from one another. P»y his “ star gauges ” he was 
the first to form an id(‘a of the immensitv of the 
Hnivi‘i*sc of stars, and nebulae of whieh he is tlie 
discoverer of many. To Herschel we owe the term 
Island rniverse,” so popular in our <lay, whii'li 
he ap])lied to distant nebular systems floating in 
the great oeean of space outside the Milky Way as 
quite indej)endent .sy.slems. fie lias left us many 
details ahoiit the relative hrightne.s.scs of stars, 
their magnitud(‘s, colour imliees and di.strihiiti»'ns 
in s])aee. 

With a snhveiition from the King, lliTsiliel in- 
stalled in 17tS9 at Slough his famous 40 feet Ti'les 
cope, whieh was the biggest teb'seope of that lime. 

Herseliel reeeive<l many honours in his later 
life. He was elected President of the Royal Society 
and was the first I’residt'iif of the Royal Astroimmi- 
cnl Society. Aea<lomie des Seieiiees of Prsms 
honoured him by electing liim Mc'inber of the 
Institute. In 1810 he was knighted ami In came Sir 
William Herschel. 

Herschel the man was (piite as great as Herschel 
the astronomer. He was simple and mode.st ami 
always ready to help workers by his vast kiiowlodg ■ 
and experience. 

Sir William Herschel died on the 2r)th August. 
1S22, leaving his wortliy son to carry on his work. 
His epitaph truly summarises the mission of his I if.' 
“ lit broke thruiujh the harriers of the skies/^ 

' N. R. ^ 
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Is Life Possible in Other Planets 


K. H. Suhu and A. Kv. S.iliu 

^ An ohsn'vcr on tl»(' i‘;ii.iili;ir with si> ui;iii\ 

vjiriod iiikI ititrirati* iorms (it* lil'c olliMi uoiKhr.; 
\vht'th(‘r lli(*rc is any olhrr place in the nniversv* 
where parallel fornis of life may exist. If IImm-c Ik* 
such a place a!iy where in the miivcrsc, it must he 
favoiircMl with jihysical con<litioiis ami (‘Mvironmcnl 
similar to Jhose reij^nin**: on oiir ^lohc. of cmirsc. 
such thoiiiiht could not exist amonjisl iicdicval 
people, who were under the impression that the 
earth was the main thinj^ in the universe and (werv 
• »th<‘r thiiifi' e.r/., the Sun, the Mdon, the l*lanets and 
the Stars was .seeondary to the earth and its inhahi- 
tants. I^ut when (’oi)ernieus proved that the earth 
was not tlie centre of the universi‘, hut was one of 
the five i)lauets all revolving; i-ourid tin* sun. many 
(pieslioninj»‘ minds l)e**aii to ask thenis(‘lves whether 
tlu'se planets mij»ht not he inhahitt‘d hy intellij'^m! 
I)einj»s. 'riu* euritisily lieeann* stron}*er wi.en 
tialileo ( lot id lt)42 A.D.) demonstratc'd with his 
newly-invented telescop(‘ (l(i()9) the physical re- 
semhlaiice of Mars, Venus and our own planet. 

The Canals on Mars 

The belief in the (*xistenee «d* life on 
other planets was further enhanced wlicn 



Photograph of Lo'veirs Mars Globe for 
, observing Season of PMo. 


Si'hiaparelli. the well know'n Italian ast rononn'r, in 
tli»‘ lalt(“r half of tin* tilth ei‘htury thought that 
he had discovered the so called canals* on Mars. 
'rh(‘se an* .some dark markings which Schiaparelli 
imagined that In* had si*(*u on the Mii'faec* of .Mars 
wlu*ii looliiiig through his Ic'leseopc*. Il(* had 
furlln*!* support in this sp(*(ulatiou from tin* 
.\merienu astronomer, Dj* Mereival l.owdl, who 
\\4‘nt so far as to eoiielude that the canals were 
ii-rigafing channels art iliiually emit rolled by sonn* 
highly inti'lligefit biungs inhabiting the surface* of 
Mars. This explanation r(*('eiv(*d grejit popular 
n*<(‘ption and sonu* imagiuativ(* novt*rists like Mr 
M. (J. Wells (*veM d(*seribed (he .^^al•tiarl beings as 
having v(*ry curious anatomical structure and 
po.s.se.ssing highly (*volv(*d intell(*<*l. Ibit astro- 
nomers hav(* n(d in general be(*n agr<*(*d on the 
(pieslion of the existence of thesi* canals. Some 
are of opinion that tin* so called canals arr im*rely 
optical illusions and are eliu* to the personal (Mpnilion 
in the snb-eoiiseions o|)eration of tlu* obse*rver’s 
mind. There is enough ground foi* such optical 
illusion, for even w'hen Mars is nean'st to ns, it 
has an angular diamete*!* of 25 .si'eonds, and even 
with the most powerful loiig-foeiis lens, (r.f/., that 
belonging to tin* Mt. Wilson ( )b.s(*rvatory ), the 
diameter of the image of Mars on a screen would 
oidy be ineli. Tlu* resolving |)ow’er, i .( the 
capacity of an optic'al train to show <U*tails, of even 
the .Mt. Wilson system is not powerful enough to 
show such details, as say a canal of lb mile.i 
I readth on tlu* surface of .Mars. Knt though 
direct telescopic vision or (*ven pliologi’apliy may 
fail to give ns any pr.*( is(* inforfiiation, we may 
turn to tin* speelroseopt* which gives v(*ry sni*e 
results. Direct observation allows ns, liowevei*, to 

♦Tilt* idea i»f existrru’j' of I'aiials on Mars was not started 
by Sidiiap(*reHi - III* saw slr:iii;lit lines of uiiiforiii 1 liickiiess 
:ind rnlleil tlii>iu by tin* Italian word '('analli long, thin liui's. ‘ 
On an'onnt of similarity of the |ironniiriat ion of Canalli with 
the Knglish word eaaal, the meaning was ('onfiisi'd and later 
on eiiine lo .slny on in the .sense of ramil only. 


'•d. IV No. 8 
* BHUASV 1938 


485 




IS LIFE POSSIBLE IN OTHFJl PLANETS 

0 

t’orrii a soniewliat ai)])roximat(* of tho (Muidi- 
tioiis provailin^ on tin* surfacr of a ])laiu‘t. 

The i*<‘snh of such iiivcslij^ations may l>i‘ shortly 
sunimarizrd. Alcrmiry, whidi is of all tiu* planids 
iioarost to the sun, ajipears to he eompletely Imrreii; 
V'enus has an exlHisive almosphen* of earhonie aei<l 
•••as, Mars is almost eomjiletely deprive<l «)f oxygen, 
and the hiy-jier planets have atmospheres of ammonia 
and methane. Il(mee they do not a])pear to support 
life otluu’lhan very rudimentary forms and certainly 
not those that we know on the earth. Seienee thus 
answers today cpiite decisively the (|n(‘sti<in which 
has so lon<*- heeii del)ate<l. 'riu* earth is the only 
planet within the entire solar system where common 
every<lay forms of life exist. Let us* now proceed 
to a more detaihsi dis<Mission. 

Conditions for Existence of Life 

It should he clear, in the very he^dnnin»-, that 
whenever we speak of ‘ life ’ in this arti<'l(‘ we mean 
only those forms of life with which we are familiar 
on this ^lohe of ours. Any form of * life ^- animal 
or vej^elahle — on the earth demands some fundamen- 
tal reijuisities for its existence, h’irst, there must 
he a system of orj»aniz<‘d liviiu^ matter which will 
con.stitute the phjfsitfur <d' the form of life under 
consideration. Th<‘ fundamental basis for livirm 
hein»s on the earth is a series of compounds of 
carhon, hydro‘»en and oxygen in the main, and of 
other elements like niti’oj'en, pho.sphorus, calcium, 
.sodium and iron to a le.s.ser extent. Secondly, we 
need some suhstance in the environment which will 
react with livinj: matter, liheratinj; in the process 
mierjuv which is neces.sary for its growth and main- 
tenance. For jilants these suhslances are .some very 
simple inorganic .salts in the .soil, (‘ai'hon dioxide 
in the atmosphere and water in the rujuid state. 
During the day, the plants ah.sorh carhon dioxidt* 
from the atmos])her(' and sini])le miiu'ral salts from 
the .soil; solar radiation falling- on tIu* leaves or 
on yreeii ve^etahle matter converts them photo 
synthetically into a .series of com])ounds »)f carhon, 
which huild up the body td* the i)lant. Durin**: this 
])roce.ss. enm-fiv is absorbed from siinlij»:ht, and 
oxyji-mi is set free in the atmosphere. In the niyht 
time, and .sometimes even during the day, the revei*se 
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process takes ])lace, — oxygen is absorbed which 

burns the carbon compounds in the tissues of tliese 
plants, carbon dioxide is liberated ami ener»y is 
set free. In animals, however, the storage and 
consumption of enerf*‘y do not take ])lace in tIu' 
.same way. An animal has to con.sume food, a frac 
tion <d‘ which is used for repairs and developments 
of its livinjr jiarts ami the remainder is chanj^ed by 
the ])ro{e.ss of dijicstion into relatively <*omplicatei| » 
carbon com])oumls which an* burm‘d by tiu* inhaled 
oxy*»:en with the liberation of necessary enerjiy alul 
the carbonic «i:as is exhaled out f?*om the sy.stcm as 
a waste |)roducl. This, in brief, is the sKiry oT 
vco-elablc and animal life as we know on the (‘artli. 
Hence oxygen and carbonic acid ^uis an*, both sim.il 
taneously ne<‘e.ssary for the (*xisl(‘nce of life. 

The third necessity is a liqirnl which will inti-r 
penetrate the livin^^ matter and make im‘(‘liani(*al 
operation; and cli(*mical ivactions possible. Fhemi 
cal reaction is inconeeivabh* betwi*en t*nlirely dry 
.solids. Inir all tiu* different forms of life on tin* 
earth, this liiptid is water and coiiseipu'iit ly we 
may take water as an absolul(‘ nt*ces.sity for an\ 
form of life akin to that on the earth. The fourth 
ami the most fundamental necessity is an ext(*rnal 
source of radiation. For without radiation, nom* 
of the.s(* life-proce.s.ses can take place. lAu* the 
earth and the other cele.stial bodies of the .solar 
.system, this source is the sun. The fifth ne(*e.ssity is 
a reasonable ranjj;;* of lemperatuis* for mol(‘cular 
r(‘actions to take place licit lu‘r too slowly, nor too 
ra])idly. Frof. N. V. Sid^wick in his Maiben 
h*cture before a nu‘etin^* of the American Associa 
tion for the Advancement (d* Science .sipLjicsted thal 
the upper limit of teii4>erature for any moleculai’ 
react io.‘ should lie (iOOO^^K which is tfie tempera 
ture of the outer surface of the sun, and the lowti 
limit 100® K. The reason for this choice is that 
beyond the iijiper limit, moh*cular aj<itation ami 
collisions become too vi}.^()rous for the molecular 
.structure to persi.st and molecules break up ini ' 
atoms and elcu'trons, while below the llower limi! 
the molcu'uhir eneryry is loo small to show aii' 
chemical aedivity. But for our ])urpose, we nen' 
a much narrower limit, since we must have oxy^« '' 
and carbonic acid f»:as present in the atmosidiere an ’ 
water present on the surfaee of the earth in i' 
licpiid .state. The limit should further be such th 
the intricate and complex ('ompoiind.s of carb< 
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which const it uto the livinj»: body show neither 
^Iieniieal Iethar«:y nor a tendeney to break up ton 
rapidly. We may therefore safely put the limit 
;is lyin^- between otPC ami 227^"(\ Mr H. (i. Wells 
has summarized these possibiliti<*s in his Svirna of 
J.ift. ll(‘ writes: 

’ “ Life as we know it seems to be all ached t<i 

and de])emlent ni)on complex chemical 

((impounds of carbon, nitn»j»cn, hydrogen, oxygen 
and other clcmienls; but we are n‘ally not limited 
lo sucli compounds, nor to the limiting- tt'inperatun' 
and pressures within which they can play their 
parts, oliccVe allow our minds to move beyond the 
life we actually know. We can eoneeive vajruely 
of silicon playing' tin* part of carbon, sulphur takiiiiJi 
in the role of oxvj^eii, and .so forth, in <*ompounds 
which, at a different tempo, undei* pressures and 
temperatures beyond our earthly ken, may sustain 
processes in movcnuMit of metabolism with tin* 
acc(mipaniment of some sort of c(insciousnesK, and 
even of individuation and rc])ro<iuction. We can 
play with such ideas and (‘vokc, if we lik<‘, a t lamina 
life, a Delta life and so on throu^li the whole (Inwk 
ali)habet. We can ^niess, indeed, a sub-con.scious 
and sui)cr con.scious aspects to every material 
phenomena. Dut all such exercises strain the mean- 
ing; of the woni life towards the break iu^^-point, 
and we jjlanee at them oTily to explain that here we 
restrict our use of the word ‘ life ’ to its common 
everyday significance of the individual n‘produe- 
iive, spontaneously stirrin»- and metabolic beings 
about us.” 

Study of the Surface and Atmosphere of Planets 

It is evident from wliat we have said above that 
an atmosphere of oxygen, and carbon dioxide and 
Inpiid water witbin a temperature i-anjic of lOU^A 
In is the sine (jua non for the existence ol 

'ife on any j)lanet. Heiuy^* we first turn to 
' \amine the (M)mposition of tlic alnios])herc of a 
I'lanet, its pressure and temperature. It is the 

•ndy of the atmosphere alone that may sometimes 
- \ c us a decisive answer to the (piestion on the 
1 ' ‘ssibility of existence of tlie conditions of lite on 

surface of (»ther planets. Defore dealinjr with 
' ‘ delicate experimental evidences, obtained from 
’• ’ teleseoi)e and the sj)ectroseope, let us have some 


preliminary discussion based on dynamical arjru 
ments on the ])hysical conditions ]>revailin}^ on 
ditYercnt ]>lanets of the solar systtmi. 

The first will be about the existence of atmos 
plieres whether every planet can have an 
atmosphere at all. 

Dynamical Considerations 

It is common kuowledjrc in dynamics that the 
path of a stone pro.ject(‘d on the surface of the 
earth is :: parabola. I>ut from strict considera- 
tions of dynamics, it can be easily proved that this 
path is an ellipse with the eentre of tin* earth as tin* 
distant bans. It can also Im‘ shown that it is not 
always ati ellipse. If the velocity of projection is 
.‘gradually increased, after a certain limit the path 
no lono-er remains ;ui elli|>se. When this limit is 
rea(‘hed. th(‘ ]>ath be(*omes a parabola and if it 
ex(‘e(M|s this rrituol ifloeihf, as it is sometimes 
calbsl. th<‘ stom* move's in a hyp(‘rbola. In the 
la.st <*a.sc, the projectile' will ce'r’tainly overcome the 
planetary al1rae*tion and move away in space till it 
is eaiitured by the sun or some plaiu't or t 4 cts lo.st 
in space. This velocity of e.scape is yiven ))y the 
relation: V" 2y.l//r. where .1/ is tlu' mass of the 
planet, •> tlie gravitation constant and r the plaiu'tary 
radius. The values of this velocity for different 
])lanets are ylve'U in the' followin'* table: 

Mercurx 
Mars 
Venus 
10a i-t h 
Jupiior 
Moon 

The reader may ask : whet has all these to do 
with the (piestion of existence of an atmosphere on 
a planet/ For this, wv r(‘(piire a little (b'jxre.ssion 
into the kinetic theory of matte]’ which iViU’csents 
a fras as consisting of imdeculcs. each a tiny parti- 
cle, movinj*: in all direetion with velocities ran;rirm 
from zero to infinity. The mi'an sipiare v«*locity of 
the molecules is “ivi'ii by the relation 

T ' . iirr .1/ 

Thus f"' is projiortional to the absolute lemperatur** 
and inver.s(*lv propoi'lional to tin* molecular mass. 

The values of (\ for diffcivnl i^a.ses at different 
temperatures are ^iiven in tlie following table:- - 


4.2 km/se(*. 

4.9 „ 

10.0 

11.2 
bS.O 

1.7 
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Valuci 0 / (' al (Uffcnut h mjx raturvs 
in kill /see. 


t b'IS 

lOO' (' 

Tern jHU’at lire. 

( VH * 

:UK)0( 


Velocity 

in kilometers 

Hydrogen 

.. 1.47 

l.«0 

'2M 

lb‘lium 

. . 1 .04 

i.:n 

1.00 

Wfiter-vapoiir 

. . .4!) 

.()! 

.ss 

XitrojLicu 


.4!) 

.71 

()xy^(‘u 

.•)7 

.41) 

.07 

.Vrii'on . . 

. . 

.11 

.50 

(‘arboii dioxide 

.. .:J1 


.57 


It is .socii IVniii tlic tnlilo tlnil tin* valiio nt‘ 
for iimsi of llic jinsrs is iniich less tlniii llir vriocity 
of cscnp' for tin* cjirlli, \vlii<*li is hImuiI 11..‘> kin/sco. 
Tiu* ;ilso shows lli.'il the vhIuc of (' iM(‘r(';is<‘S 

with triiiprrjitnro as wouhl nalnrally lie (*xp(‘ct<'<l 
from kiiiolic thoory (‘onsidcrations. Thoutrh 
apparently tlie value of at the temperature of 
the earth’s surface is eoiisideralily less than the 
velocity of ('S<*ape, we can exjilaiu in tlie foilowinjjf 
iiianiier why the earth is now eoiiijiletely deprived of 
liydrouiui. This loss has taken place yrmlually and 
it is readily understood if we are at liberty to 
contemplate an epoch of time in tin' evolution of 
the earth, when the temiierature must have been 
very hijuli; say, when the earth separateil from the 
sun, tlm t<Miiperature must have been tiOOO^l’. At 
such a hiy:h temperature the mean velocities of 
llj-atoms would be Ti.S km/sec., and that for 
Hn molecules would be 11 km/sec. So a mass like 
the earth, just se]iarate<l from the sun, would 
readily lose all hydrojren atoms and most of the 
hydrojren molecules. Ibit even if the temperature 
is much hover, there wouhl In* steady loss of the 
rmhl(*r const itiKUits, for accordiui^' to Maxwell’s law 
(d* distribution of velocities, ail molecules in a mass 
of do imt move with the same vi'locity; there 
are some, wlmse velocity may even at the ordinary 
temperatun*, exceed that of the velocity of escape 
from the planet, and sii<*h ])articles will therefore 
escape. The rate of loss will increase with temper- 
ature and fall with lower molecular weight, deans 
has in fact calculated the time reijuired for loss of 
planetary atmosphere from different ])lanets and for 


jlifferont temperatures. Ho finds that if the mean 
velocity of the f>as is one-fourth the eritieal velocity 
of escajH, the atmosphere wouhl be lost in 50,000 
years. Ilut if the ratio is one-fifth, 25 million yearpr 
would be needed bu‘ complete loss. 

The.se considerations show that small bodies like 
the moon and the asteroid.s cannot retain any 
atmosphere, for the critical velocity of escape is too 
small. 

On the other hand in the case of the major 
planets, the critical velocity is very hi^h (for dupiter 
it is 5S km/.sec.), and temperature is at the same tiim* 
very low; hence they are likely to retain even all 
their hydro.ueu even after their sci)aration from the 
sun and as we shall see later on, this 'is actually 
Ihc case. 

The earth and Venus have probably lost alt 
their hydrojrcn and luTium in the i)ast, but n'taimd 
tin* heavitu* ‘»ases. Mercury beiuj^ very near the 
sun. has j^encrally a v(‘ry hi»h tempi'ralure, heme 
it must have lost its wludc atmosi)hcre. It is «>nly 
Mars whosi‘ position is ini riiiuiny. 

Observational Tests 

Many direct observational methods have been 
ad(»pte<l in recent years to study with some de}>re(‘ 
of precision the existence of atmos])here on planets, 
the most important (d’ them beinjr 

(?) th<* m(‘asurenient of tlu‘ albed<), 

{ii) the stud\ (d’ the twilight arc and 
(???) the analysis of tlie spectrum of Tmlit vv 
tlecteil by planets. 

The Alhfdo. 

TIu albedo of a planet is the ratio (d' the 
amount of liyht reflected to the total radiation im i 
dent upon it from the sun ?.e.. total dilTuse renectiiu' 
powei*. I>y suitable photometi’ic measurements tin- 
albedo for different i)Ianets h;is been determined 
and the following;: tjible j,dves its value for tin- 
principal planets and the moon. 


Mercury 

. . n.o'f) 

Venus 


Karth 

. . ().4:t 

Mars 

.. 0.154 

Jupiter 

. . 0.42 

Saturn 

. . 0.45 

Moon 

... 0.005 
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The Twilight Arc Phenomenon 


To nndcrsttiiid thfso figures, let ils now see what 
.are the causes conlributiiif? to the albedo. The 


Another very conclusive way of detect injj the 
presence of an atrnospliere on a planet is the 


lij?ht which is returnetl from a pla?M*t is made up observation of the phenomenon of twilijfht arc. 
of lifrhl reflected from the clouds in the planetary This has been observe«l for the planet Venus near 
atmosphere, the lifrht reflected by Rayleij*:h scatter- the position of inferior conjunction, when the horns 
iiu? by the molecules forminj? the atmosphere and extend much beyond the diameter. On such rare 


lastly the lif^ht re- ■ — — — " ■ ■■ — {»ibous phase, the 

fleeted from the ^ q planet is within 

solid surface. It suPtRm one degree of the 

has been estimat- ^ which hap- 

ed that of the 41^% begin - 

of light reflected transit 

froiri the earth, planet 

8% is returned by across the solar 

the solid surface, disc, the horns 

ly^ by Rayleigh- extend so much 

scattering by the that a complete 

atmosphere, and ring of light is 

by the clouds observed roiHid 

in the atmosphere. planetary disc 

Rearing this in ^ < \ - (^) )• This 

mind, w<‘ <‘ari H j phenomenon has 

now iriterprot the ^ also been observ- 

values of albed(» ed for the planet 

for other planets. PLANET SUN Mars. At the time 

when this planet 

The very low should exhibit a 

value of albedo ^ \ gil)mis phase, the 

for Mercury and I \ distance of the 

Moon indicates \ terminator from 

that they do nol \ DISC o])posite limb 

possess any atnn)s- ^ \ is found to be 

l)hm' to reflect the | greater than th. 

solar ra.lialiot. (o W) theoretical value. 

To explain these 

Iromthesun. The - , . 

. . , , ^ ^ -B laets w(‘ have to 

high values for i • . . 

Venus. .lupiter, hear in nn.ul that 

Saturn and the ‘ 

outer planets in- ^^7 ' "" 

-liei, to the' exist- aerialenvclopc.it 

enoe of dense behaves like an 

clouds. The Karth 

and to some dcfrree ^ 

•'lars. which are only partially eclipsed hy clouds moon is completely devoid of any almospherc. 
have alhedijs intermediate between those of .Mercury sun-liKht will fall directly on one hemisphere 
. 111(1 Venus.' “lid the different phases shown in h'ifi;. 2 (a) 
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would 1)<‘ visil)lf to nil ohs(*rvor on tho earth at 
dilTer(‘nt staji'os of the planet’s revolution round the 
sun. If on the other hand, sun liyhl has tt> pass 
throuj^h an at mosf)!iere, it wouhl sufTer rt‘fraetlon 
and bend round eiirves ainl iiuu'e than half of the 
planet is iliuniinated [ Fiv:- -(h)!- (’onsequently, 
when the planet is hej^inniiiji- a transit aeross tin* 
solar dise. | Fi^’. l!(d)|. an observer on earth woubi 
see the thin enseent phasi* F(JKS plus the extra 
li^hteil snrfa<*e l*SUFiAFiFI). The seirnient above 
the shadi'd area AhFI) winibl be the only portion 
<oTn[i!etely dev(»id of lijiht. As a i*esull. to a 
ti'rrestrial observer the horns Fand l< would seem to 
run lojietln'r ‘rivinir rise to a ef)Mi|)lele rin«r of 
livthi round the dark iilamdary <lise AI»F1> 

[ I’^iy-. l2ie)|. Similarly, wlum the planet is betwemi 
tlu' positions of sutierior (‘on.jumd ion and Lii'valesl 
elongation | hd.i*. L*(e)|. the portion visible to an 
observer on the earth is the area FFKS plus the 
area FSI{('H\. Umiee, the distanee between the 
terminator line Al»(’ and the opposition limb IMdv* 
i.r.,*tln‘ distanee \M] is •rreater than the theoretieal 
value SK. It should be obsei'ved that tlie lin(‘s 
bounding- the visibb* areas arc* never distinet duc‘ to 
Ihaitinn' dust particles illuminate<l by iiieident 
sun-liaht. 

Spectral Analysis 

'rile most cdTc'c'tive way of delc*etm}T an 
atmosphere is the spc'et roseopie metluid which 
enables us not only to detec-l the jjases present, but 
also to determine their aetiial amounts with certain 
dt'^rec* of contidenc'e. A spectrum <d‘ the sun 
dii’eclly photo«*i'aphed on the surface* of tlie (*arth 
is a eontinuous band of liylit crossed by a lari*‘e 
number of dark lines most of which originate in the 
reversing; layers of the* sun. F>ut some of thcLse lines 
are* due to absorption by the atmosi)he*re of the 
earth, suedi lines bein^- called hlhtriv lines. 
These* may be* (list ininiisfie'd from the* lim-s oriirinat- 
iii}; trom the sun s atmosphere by the atiiilie'ation of 
l)oppter-Fi/e*au principles. .\ shilt from the* mean 
position is observed in the* cases of lines due to the 


sun in a photofjraph of the speetruni of snn-lifrht 
(nimin;; from either limb of the solar elise. which may 
either approach or recede from us on account of the 
nitation of tin* sun about its axis; telluric lines on 
the other liand remain lixe*d in position. The 
telluric lines may also be distintruished by eonipar 
in*; the Fraunhofer Spectrum of the sun taken at 
the zenith and at the horizon of the* earth. They 
show variation in iidensily in the two e'ases due to 
passa^re of sun -lijilit throuch eliffere‘nt t biekiiesse's of 
atmosphere. As <*xampb*s of telluric lines, wu* may 
mention the* dark bands of oxytren in the* spe*ctrum 
«>f the sun lyinj; in the* re*el ami infra re'd refrion. 
These* wi*r4‘ desi‘;iiate*d by I''ra iinhofe'r by the* lette*rN 
A and li. On usin^- a luLfhly disjiersivy sjiectro 
jrraph these* bands re*solve intei a se'ries (d* doubl(*ls 
place*el at re*‘^ular inte“rvals of whie*h the lu'ad of the- 
band A is at 7br)1‘\\ ami that for the* barn! P. at 
: otlH*r te*lluric lines are* elm* te) water vapoiii* 
(the so-ealle*d rain bands); tl.-ese* lie* mostly in the 
re*el ami the* ”re*e‘n parts ed* the* se»lar spee*! rum and 
their inte*nsities are* j;reatly ele']ecnelenl e)ii l],e 
h.ytrromelrie state e»f the* 1e*ire.*;trial atmosjilien*. 
The pre'seiiee* of ei/eeiu* ami (*arbon-diee\ide are also 
maiiifesled by respe*e*liv(* lines in the* seelar sjieel rum. 
'riie* speetrosee)]>i(* me*thod liow*x*ve*r fails in tin* ease- 
of nitrojren ami bydroj>e*o ami the* ine*i't };ase*s Ibr 
their lines lie far away from the visible* part of the* 
speelriim in the ultra \iole*l re*j;iou. Ii<'l us neiw 
see* how spe‘e*trum analysis can be* applii'cl to fiml eeiit 
the eonslituenls of at mos]du*re’s of plam-ts. In this 
ease we have to make* a s]>eeial analysis of tlu* solai' 
radiation rc*lleeteei from a ])lam‘tary surface. As 
this raelialioii has also to pass tliroujudi the earth’s 
almosphe*re, the sepetrum .so obtained shows absorji 
tion batols of the planetary at meesphere* plus those* 
e)f the terrestrial atmosphe're*. !le*m*e the ahseu’p 
li'Ui of the plam*t’s atmosphere* is to be* obtained as 
a differential effee*t. This is a very difliciilt pre. 
e-ess, but has be'cii solve*d as a re*siilt of suc(e'ssi\e 
e-fl’orts by St. dolin and Nicholson, Adams, Dunhani. 
AeJel, Slipher and others. The* re*sulfs howeVe’i* will 
be disenssed in a jrreater detail ninler e*aeii ])lancl. 

{To be continued i 
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On the Theory of Heavy Electron 

(;. P. Diiho 


l.\ .ypjirs :\ liii'yc .•iiiKMMil of wiii'k, Ixilli 

IliponM iiiid Iwis Ixmmi doiu* on lln* 

ifipory of iilomic inu'lci, wliicli ;ii*p l»\ 

lliclr rip (Inirj'p, nuiss mimhcr, spin. ni:i‘*in‘lip 
iiionlcnt nnd sinlislirs. 'Flip nindpiir (‘onslitiK'nts 
;iiv now well rtM'oj'nispfl In bo IIm* protons ;ind llir 
iirUi rolls,* Tin* forcp l)clW(M‘n tlicni is dclinilrly not 
ell ctririd in origin hut is a cpi tMiii lypr of cxiIumil'p 
lorro sliowin'i' saturation. Acc'ordin*'' to tin* l-'ormi 
tlipory oT /^d('(*ay this oxchaiif^f* ror<M‘ was suifposo 1 
to consist in tin* vii*lual emission of electron and 
tK'iitrino (oi* positron and anti-neutrino) hy tlio 
neutron (or tin* protcni) and their absorption hy the 
proton (OI* the neutron ). Tin* yrayesl dillii'ulty ol‘ this 
hypothesis was that this ^ave a very small onler oT 
mafiuitude Tor the uucl(‘ar forces, whieh is entirely 
inconit)atil)le with expei'imental results. Several 
su^^yestioiis were ])ul forth to remetly this dt'l’eid, 
II) the interafdion leading to emission is ordy a part 
• d' a more yeiieral iuteraction, (ii) tin* expression f(»r 
the interaction in tin* /M henry probably contains 
higher derivatives of the electron and the in‘utrino 
wave functions. {Hi) the behaviour of the electrons 
of wave-letmth near may 

i>e entirely different from the usual ones. I Jut all 
these hypotheses are still vajiue and no prtfjiress was 
ma<le alonji these lines. The most interestiim- sim' 
I’cstion was made by ^'ukawa {/Vor. /V///.v. Math., 

flapan. /7', ]>. -tS, IDdr)), win) assumed the exist 
eiiee of a paidicb* obeyiii”' IJose Statistif's, havin»' the 
elenu'iitary electric charge (< +-kTTVld"' e.s.u.) 
and mass intermediate between that of proton and 
electron. He also predicte<l that it woubl be ratfn*!* 
impossible to detect thefte particles in onlinary 
nuclear processes but they may be found in cosmic 
lays. As the particles WM*re not known to exist 
experimentally, the theory was not consi<lered to be 
'»f any y:reat use. 

liecently new intei’est has b<‘(‘n artmseil in 

Artirle.s on llie Hi'Jivy I'ileclroii a[i|M*:oc«I i)) Sdrsti. and 
■' iLTiiRt, h Nos. 5 and 7. I9J7-J8. 

Vol. IV Jlo. 8 
^UBBUABV 1930 


this bypothi'sis rlue to the i-ecent experimental 
evidences for the exisli'in-e cd’ the lu‘avy eb*(d]'on,s in 
the peiielrat irif^' components of the cosmic rays. 
The mass of the heavy elect I'oris has been experi 
nieidally ileterminetl by many workers, notably 
Street and Stevenson { Tlnfs. L'tr. -W, |). IdOb, IDoT), 
Uuhlijiii and (haiie (I*lnfs. Utv. p. li.SKi, l!k‘{S), 
Auu<‘r {('itnii)hs lii lithts, Taris. .Vy/;, p. dto), .\ishina 
and collaboiators iriifis. lit \\ .VA P- lltdT), 

and has bet*!) found to lii* b(‘twi‘en lOO and 'JOO 
lino’s till* eleidi'onic mass. Still it has not yet been 
possible to atli'ibule any detirdte mass to this new 
particle. The experimental results of Auucr dis- 
eus.snl in the Moskow Conference, a brief i*eport oi 
which has been ‘^iven by .\. Walter in I'h jfsikniisrhv 
'/tfischrifi f/f r Soi'u/ I nuniy U, p. tlliJ, 19117, 
delinitely show that tin* particles have a mass 
spectrum, wliile the careful analysis of cosmic ray 
data by Uhabha ( /b’oe. //o//. Noe. .1 HU,, ‘ioT, I9J17) 
also indicates thal heavy electrons of different 
masses are needed to extilaiu tin* expc'rimental 
results. l*'or General considerations, therefore, these 
particles may be taken to have a mass of atiout 
IbO times that of the oi’dinai’y electrons. These 
particles are vei*y unstable and liavi* an av(*rat»:e 
life time of about *JX ID " sec. 7’his vi(*w has been 
expressed by Kulei* and lieisenberu- (Ertfih. dcr. 
\nlur( iriss< }isrhfifh )i. 17, p. I 1)9, l9dS) and experi 
meidal ividi'Dces in its favoui' have been disi'ussed 
in I’cceut notes of Ubn-kett :ind liossi i.Vo/arf, 1/,.*, 
\). 992. l9oS). Heeausi* of the mass spectrum these 
particles have bei'ii named ‘ Mesidrons ’ by Ander- 
son and .Neildei’incym*. /.),X p. S7S, HKIS). 

Csiim- tile mechanism of virtual emission and 
absorption of the mesolro!i by the nuclear i)articles 
and ado])1in^" the sealai' theory. Yukawa sliowed that 
the interaction poteidial between the neutron and 

•j , 

the proton should be of the form f/XL W'bere </ 

/ 

is a constant of the dimensions of the electric charge 
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and 1/A dofines tho oi* tlio nuclear forces and 


is Riven by the relation y — 




Mu beiiiR the 


rest mass of the mesotron and h is the Planck’s 
constant divi(le(i by 211. Taking .1/^ to be 150 
times the eleelronie mass this raiiRe is of the order 
2X10*'^ cm. This is (iuite in accord with the 
experi)iiental results as the radius of the a~ 
particle is rtJiiRhly of this order. The greatest 
defect of the scalar theory has been that it makes 
the 'S strfe of tlie deuteron to be stable while the 
•^S state becomes unstable due to the repulsive 
p4)tentiai. This obvioasly is in eoiitradiction with 
the experimental results which definitely s1k»w that 
the stable ground state of the deuteron corresponds 
to the 'S state. Also such a theory has been found 
to be inade(piate to account for the magnetic 
moments of the neutron and the proton whose 
experimental values are /<p -- /^o ^ ~2.2/*o > 
where /xy is the nuclear Mohr iiiaRneton, and at the 
same time it leads to a wt’our spin dependence of the 
nuclear forcM's. 


photoTi-s it is well known that there are two trans- 
verse waves and no loiiRitudinal wave. 

On the vector theory, the interaction potential , 
between a neutron ami a proton has been foinnl to 
be of the form 

I NP (l) ^j- ^ ^ 4. p Knid) 

^ <i/> (rnitl 

wliereayv ’ „,p are the spin operators of the neidron 
ami the proton and r is the distance between Hieiii. 
Taking into account the proper symmetiV P'*oper- 
ties it lias been found by Krohlich, lleitlev and 
Kemmer (I^rot:. Sol'. A p. lod, l9dH) that 
for the case of deuteron, 

-/<• 

‘■^S — st ate i S /'“ ) - ^ 



Ar 

aS- state (2/--cr) 


Recently the ])roblem has been studied by 
various authors and notably by Kemmer (I*roc. 
liOjf. Soc. A tiUi, ]), 127-15;!, 19;1S) who has shown 
that there are four inequivalent but equally simple 
possibilities of the mathematical discription of the 
Kinstein-I.»o.se particles, but it is only for the vector 
formulism that the siRii and the spin dependence 
of the neutron proton forces are in agreement 
with the experimental re.sults. The vector theory 
makes the ‘'S .state? to be the stal>le ground state for 
the deuteron. The wave-function of the mesotron is, 
therefore, taken to be a four-vector and satisfies 
the first order linear differential equations proposes! 
by Proea {Jour, df I^hys. el liadiuin. 7, p. 347, 
1930). These linear equations can be shown to be 
equivalent to a second order wave equation, very 
similar to the Maxwell equations of the radiation 
theory except for a term which contains the rest 
mass of the mesotron. PollowiiiR the well-known 
procedure of quantisation Riven for the scalar case 
by Pauli and Weisskopf {Jlfivetica Fhysica Acta. 7, 
p. 709, 1934), it has been shown by Kemmer (lov. 
cit.) and Pdiabha {Proc. Poy. Soc. A KWf p. 501, 1938) 
that to each m(\sotron there correspond two trans- 
verse waves and one longitudinal wave, while for the 


showing that the potc'iilial corresponding to the 
term of the deuteron is always attractive. Since the 
potential corresponding to bS slate is roughly half 
of that of the state, / and y arc of the same onh-r 
of magnitude and the numerical value is roughlx 
given by (/V/jc ^ l/C. 

This theory leads to like particle interaetimi 
only as a fourth order process and the caleulatio/i?' 
of Frohlieh, etc. show that this leads to a str4)iiii 
repulsi(K’ for proton-proton force for ilistaiices le:-s 
than 1/2A. Kxperiments of Tuve, Keydeiiburg ami 
Hafstadt {Phy.s. /iVe., oOf p. 80(1, J93fi) on tin 
scattering of i)rotons by protons and interpretatioi* 
of these results by Ilreit, Condon and Present (P/n/s. 
Rec. 60, p. 825, 1930) indicate that the fore<“. 
between proton-proton must be attractive and tlia! 
they are approximately equal to the neutron-Jieiitroi! 
forces. A suggestion has been made to explain tlii" 
by the existence of a neutral mesotron calico 
‘ Nentretto ’ by Heitler. As yet thei'c arc no experi 
mental evidences regarding the existence of such . 
particle, but some theoretical consequences reganlin 
the like particle forces have already been workc 
out by Kemmer {Proc. Camb. Phil. Soc'. P- 


Ml 


S C liS N C £ 

0 u L T fr B 



THEORY OF HEAVY ELECTRON 


I9.‘W) and by Yukawa and his (‘ollabin-atin's 
•(Proc. Phjj. !\fath. Sac., Japan p. 720, 19.'iS). 

It may also bo worth moiitionin;. that it is 


mosoti'on and tho time of obsi'rvation is loss than 
p/c whoro p is tho <listanoo bot\V(*on tho noulron and 
tho proton. Honoo by tho rolation AK.A/=/<, 

P li This roally i^ivos a lowi'i* liiiiil t(» tho 

ranjio of tho nontron proton toroo. 


possiblo to dorivo tho rolation--^- - 


h 

l/u/' 


whoro p 


tho ranj^o of tho nnoloar foroos by oonsidorations 
based on tho Hoisonl)or» ’s iinoorlainty prinoiplo. 
'Phis derivation has boon j»ivon by \Vi('k in a roront 
note {Nature p. 993, I93H). hi a tiaiisilioii ol* 
a nontron to a proton state I lie noLoilivo mosotnni 
is oiily observabio if the ehanjio of onoj‘;*y is ol* tho 
order whore .1/ is tho rest mass ol* tho 


T1m‘ various oonso(|iionoos of the mesotron 
theory, their annihilation and oroation, tho various 
possible prooossos ol* tli(‘ir iMuu'iiy loss when ])assin» 
ihrouji'h matt (‘I*, their boarinu on tin* theory of 
/^dooay and on oosmii* ray phoiiomona, prodiioiion 
of showers and bursts oli*. are boin;* studied by a 
larjio numbor of woi'kors both I hooiaMioally and 
oxporimnitally but still the whob‘ snbjoot matter 
is far from lK‘inii full\ nmlorstood. 


Raising Standard of Living 


One of the most weleome devolo])ment in modern 
economies is the inereasinji; eniidiasis on the aspect 
of consumption. Tho inveslit»:ations made umler tJio 
nuspiees of the Ijoaj^ue of Nations on the problem 
of nutrition and still more recently on measures for 
raisinjr the standard of living olTor welcome 
stimuli to such studies. Tho activities in these 
<lirootions of the Keonoinie and Kinancinl Organiza- 
tion of the Leat^ue, which is aetinjr in some case.s, 
with the collaboration of tho Internal ioiial Ijabour 
tMlice, have directed tlie attention of (lovernmerits 
and public men to various urjront lU’oblems of oetj- 
nomic and societal rectmstruction. which learned 
economic treatises had been for years ])ast emphasis 
injr, though without mueh ^ appreciable elTect (Ui 
practical policy. The forum offered by ti e laaj^uc 
■d* Nations iii these matters is one of its mo.st abi<l- 
'ly contributions. 

Prerequisities of a Ri.se 

Recently a group of American economists and 
tudents of’ social science deliberated upon the 


“ Kssentials for Sustained Itt'eovery.” [Prac. .Imrr. 
Aca. of Pot. Sc. .May. I93M). As is natural the suh 
jeet of the stamlanl of living ioomtul lar^rc in the 
diseiission. Professor Kivderiek i\ Mills of (’olnin- 
bia in disenssim/ tlu‘ prere(|iiisites of raisin^!: the 
standard of living noted the apparent confusion in 
the ordiu'ing of the complex economic system under 
which wc live. The “ Prci-«‘i|uisilcs ” that Prof. 
Mills em])hasised were four fold, (if) advances in 
teelmieal arts, (h) elVective organization of the 
agents of prodindion, (c) co-ordination of the ele- 
ments (d* working economy and (d) i-ational utiliza- 
liiui of the principle of divisiim of lalumr. Nced- 
Ic.ss to ]>oinl out that though considerable advance 
has been ma<le in all these direetions, there are 
various develo|)c*men!s inlierenl in the ])rescrit ])osi- 
tioii of industry where science eoiild offei’ seope for 
greater rationalization. In fact, it is wcllknowm 
that not in a few eases has the rai>id ailvanee of 
lechnieal change and invention been cheeke<l by the 
vested interesls. Our national economie polieies 
have also been responsible foi* limiting the pace of 
advance, as has been pithily said, “ Jjiviiig 
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RAISING STANDARD OF LIVING 

.sliiinlards tlu; world »)Vrr ;iit lowered by coiiiparl 
iiicntali/iFiy' ol‘ fcoiiouiii* aclivily.” 

Mr Ma s siirvi'v,*' issued hy tlu* League of 
iNalioiis, is in tlie naliirt‘ oT a “ preliruhiary ” 
rrporl. He starts by point iiij: out the iiiiportaiiee 
of tlie approa<*li made by League to economic pro- 
filems cm standard of livinji, l\»r tlie Ijeaj^ue 
Assembly’s I'esolution in this matter adofited in 
tJj'lolier f)ej^ins by re(*o» iiisinj; “ that teelinieal 
progress in industry, auriciilture anil transport has 
made jinssible further ailvances in human welfare.” 
'riie yreat depression was ri-sponsible for fostering 
a sense uf insecurity wliieh made the problem of 
mainlainin«4 the \'nlume of unemployment, rt (ford 
l(S.s of iht sitfKifnrd of lift, the “ siipi*eme j»re 
t»ccupatiun ” of nmsl of the (I'overnments of the 
world. It is hiyh time, tlierefore, that balance is 
restored in the economii* life atid people should 
have the benefit of “ one id' the most powerful 
forces that is at work in liunuin society: the 
instinctive desires of the individual to better his lot 
and to hand on to succeeilin'i' venerations opportuni- 
ties fur an enriched life “‘reater tlian those which 
he has himself inheriteil.” One is timitited, how- 
ever, to pul the ijuestion if a substantial and 
sustained ri.se in tin* standard of living can be 
brought about in a capitalist .society, beyond the 
point where it is at least apparently profitable to the 
employer to allow an incr(*a.se in income to the 
workers. 

A recent menace to the standard of life has 
('ome from the pri'seiit state of politii'al tension 
l(‘adinv to “ feverish rearmament ”, leadiny* to a 
severe check to j)royress in tlie jiroduction of these 
yoods which people need to improve their standard 
of liviny. It yoes without sayiny that studies of 
consunifit ion deticieiieies, fonMulatiou of yovei’ii 
mental politics relatiny to production and standard 
of life, etc., will be ineffective and iuoperativi* .so 
lony as the present situation lasts. 

Case of Primitive Communities 

The reiiort has a .section on the economic 
developement of primitive communities underlying 

* Prelimmiiiy I iyal it»n \n\n M«*a.'iun*.s of a Natiuiial 
or I iiltM'uatioiial ••liaract*‘r Tor raisin;' llu* SlainlarU of Liviny 
(McriKU-andiim pu pair.l liv .Mr N. I<\ Hall). Leayio* of 
NutiolLs, (Ji*iu*\a, l‘HB. 


which is the ‘ trusteeship * doctrine and exayye- 
rated notions about the w'ork done in India, and 
Africa to remove the threats of famine or to 
ameliorate the eeonomie, public healtli, and morta* 
lify position. Vet, the writer’s coiielusious and 
t>royramme are helpful, thoiiyh they iyiiore the 
basic |)olitical and economic causcvS of llic poverty 
ill these areas. According to Mr Hall ‘‘ chronic 
under consumption in tlicsc rcyions appears to arise 
from three main sources: liist, certain cultural 
defects; secondly, faulty methods of farminy; and 
thirdly, inadeituate facilities for the transport and 
sale of surplus ju’udiiee.” An analysis of these sonrecs 
follow with suyyeslions for action, in the course of 
which the work of Sriniketau at Hallabkpur comr.s 
ill for aiipreciativc notice, (’loscly follow'iiiy Mi- 
Hall’s aryiimcnl that “ the dcvdofimciit of 
I lie internal ecmiomic structure of ayricultural 
states will ereale conditions favourable to the n* 
orientation of the ixilicies of the imluslrial slates in 
Ihe ilirection required for im|)rovements in their 
standards of liviny,” is his thesis that the 
‘ t>rimitive ’ eommunities ** are capable of proviiliriL' 
an elastic frinye to the trade of the woi’ld as a 
whole which shouhi have Ihe effect of removiny that 
pressure uj)on pri'senl markets whieli qiakes so 
many nations reluctant, if not uiudile, to remove 
exist iiiy restrictions.” This thesis, howeviM*, is, to 
say the least, unaeeeptalile to the people of these 
communities who aspire after a ‘ tiroyressive. and 
industrial future. Mr Hall, of course, is not oMi- 
vious of this point of view-, and as a top to it 
suyyests a policy of “ develoimient of systems of 
multilateral trade under which the tropical peoples 
arc eiicourayisl to draw their imports fi'om what- 
ever ([imrler is most suitable to them, tlie rnelropuli- 
tau states obtaiiiiny the advaiitaye of the iiierease 
in the yeiieral volume of international trade wliicli 
would result from the increased j)urehasiiiy powci' 
of these peoples.” As a pious wish one would 
hardly ipiarrel with the sentiments expressed, I'wi 
would naturally womler when, if at all. a reyiim 
of eustoms-barrier-free reyime in internal 
trade would come. In fairness to Mr'Hall, it mu--: 
be admitted that he has tried to formulate a r< 
orientation of iuteruatioiial trade policy which i 
like the ivst uf the memorandum, theorelieali. 
eonvineiny. 

‘ H. A. / 
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Notes and News 


Hie Thermostat iti the Human Body 

Al a srs.si»)ii of llir Ainorii'aii Associalioii of 
Anatomists Dr H. \\'. Magoiin of llio Norlti wisli iii 
I -livorsily Moitioal Si'hool, has aiinonm‘r(l Itu- itisio\ ri*y 
(»f ail ornanism noar llu- conlro of tin- lirain ulii«‘ti fiiin- 
I ons liUr a I Iicrmoslat . Wlu-n tti<- liody i'l ls »*oht it 
starts slii\ orin^', wliicli moans that it is lr\ini*‘ h\ 
nnisoiilar oxoroiso to j^omrato Inat amt oonntoraot (In 
oolcl. l*ors)nrini;; is tlio rovi-rso proooss for Uto»»iniL»' 
till- l)o«ly oool. Dr MajA-otin has sliown that oiirions 
ri'siilts may In* prodnood wlion iho lirain is stiinulatod 
al ililVoronl r(\j»ions of tin* skull witli hi^h- fr« ijiu noy oi 
radio wavos. It was in the <*ours<' of siu-li o:iporinM*:il s 
that lh(‘ i*xistonco of tho oorohral boat o(jualis« r was 
rovoalt'il. Ho sliowod that it was possihio to oauso oats 
aiul human boin^s to sweat und< r <*old oondilions or to 
I hill and shivor in a iK'atod room. 

Kffecl of Clouds on Radiation from Sun and Sky 

In tho Mniioir.s of tho India Molooroloy;ioal Doparl 
iiii-nl vol. XX\^I, ]nirl \'II1, Mr P. K. liainaii dis 
oiisso.s tho proliloms of solar radiation and its hourly 
■Old soasoaal variations al l^)ona. In tn.’ll- a Moll 
solari^raph has boon sol up in tho Contral Anrioullural 
Moli-orolo^’ii-al Obsorvatory at Pooiia lor roo.mlin.u’ 

' onl iiniously tho intonsily of solar radiation. I)urin.v. 
!h'- summor months of April aiul .May tho im an radia 
!'nn roo(‘ivod in gram oalorios por sipiaro i-ontimitro 
l"r day is 7Si and 7S5. In duly it falls :iSS and 
'isi's to ()()() in Novombor. It falls again to in 

Dooombor and ihon rises to its summor maximum. I ho 
'ioiirly variation shows a sharp maximum at noon, whioli 
uTv oonsjiiouous in Ajiril and .May. 

High oirrus clouds do not afloot malorially the 
dal radiation ro'coivod on a horizontal suriaoi*. A 
ot of cirro-stratus doiTcasos the intensity by about 


to and a tliiok <‘irro stratus by about 'JO" Medium 
oil. lids cut oil moro of tho incoming radiation and tho 
radiation naoived ma\ ho K) to 7t) of that roi-cixod 
on a oloar day of tho same month. Low clouds may 
out (df coinploii ly tho solar radiation. 'I'hat rocoixod 
Is only tiir diifiiso radiation. 

Huoiene in Dveslulls ,in<l Analytical (.h('mi.stiy 

rin- applioal ion of llnorono and its dori\ali\os in 
dust nil’s and analytical ohoinistry formed Iho subject 
inallir of a paper by (i. Hiivtsohl and 1’. K. Hay of 
('inoinnati l’ni\orsily, whiih has botn ipiotod in 77/0 
(Inmnn! .Itff, p lih), 'Iho sirmduro of 

lluorom’ and tin* syntheses of tin* various dori\ativos of 
lluonnc aiul lluortaiono have boi n ilisoiissi d in details. 
Dyislulfs prepared from ttiis source have boon various, 
some of wliioh are siibstanlixo to oo.tton and some <‘an 
bo ust «| to din oil*. d\o W(.(d and silk. 'I’lio propara- 
l>* ns of tatrazodoriv ati^ os of ‘J.7 dianiinothu>r« none and 
of a srrios t)f azo ilyos from aniinolliioriiiono l>y Siroa.’ 
and nbaltaobarya (Jour. fnJ. ('hmi. .S'fU'. S, n;{7, lf»;il: 
!f, ! , tttdl') ha\ o been mrnfioiu d in tliis oonnoofion. 

Hogarding the analytical uses of (luoroiio ami it*, 
dori\ali\os it has beon show o llial L' to drops of a 
'Jt so.lution of tlnorono in alcohol give dist iiU'ti\'o oolonr 
naolions with suspensions or solutions of gliu'ost', 
siierose and arabinost- in aholiol, in prosom-o of H;.SOi 
(Coiio.) and that the same ooloriniolrio lost I'aif lie ns<*d 
for llio dolootion »>f traces of aldoliydos. 'I'lio use of 
•J, 7-diaminollnorono in the ipianlilatixo di torminalioii 
of zino has also lu‘on monliomit. 

Zoological Survey of India 

'Tbo Hoport of the Diroolor of Ibo Zoological 
Survey j»f India for the years |});b5 IH.’iN givo.s the 
manifold activities of the Doparlmonl for Ibe, pcrnwl 
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und(‘r revu'w. Owin^^ to tlir rffroruhnirnt, the work 
of the department was eiirtailed an(t was mainly eon- 
fined to the eonservatioii and ])reservation of the very 
larf^e eolleetioiis wliirli are of ^real importanet* for 
refereiu-e and stiuly. 'I'he survey work relating to 
insert, m«»lluse and lisli as well as on ethnology was 
earrit'd on a limited seale, and spet'ial attention was 
paid to the study of eeology and biology of hill-stream 
fauna. Of the biological investigations, the Shell 
fisheries in tin* Andamans deserve special mention as 
of economic import anet*. Valuable ilata as to the 
habit, growth and longevity of tin* Shell fish Trorhux 
niloiicus were eolleeted. 'I'his investigation was started 
in ntfVJ and was finished in Ittri,'). In eonneetion with 
the sehemi* financed by the (.'a lent t a Corporatiofi for 
finding out nu asures for previuiting delerioralion of the 
slow filter beils at Pulta pumping station, an investiga- 
tion as to the life evides of the animals inhabiting these 
be<ls ami their injurious etfeet on the filter-beil, has 
been in progress since IP.'ffi. The <lata obtained as to 
the invasion of the upper reaches of the river Hoogly 
by the estuarine and marine forms promise to be of great 
seieiiUfie interest, 'fhe working out of the animal and 
human remains from prehist<»rie sites at Harappa has 
thrown important light on the (piestion of ilomestiea- 
tion t)f animals in India. fhe ('cards af the Indian 
Museum, and other publit'ations inadi' on the material 
eollei'teil by the Indian Museum eontiniied to maintain 
their slandanl. Improvement is being made in the library 
which is eonstantly iiuTcasing. It is the largest zoological 
library in the Kast. 't'lie educative side of the museum 
was also not negleetc*d and the report draws attintion to 
tiu- unsatisfactory condition of tin* public galleries. Some 
improvement was effected in this direction with the 
help of tin- grant »»f Us. S,()()()/ sanctioned by the 
(iovernineut of India. 'The additions of exhibits 
illustrating the life of s(‘a anemones .and aerial vision 
of fish, with Knglisli and Ifengali tith's. have made the 
galleries more attraeti\c. With the re-arrangement of 
exhibits in the bird gallery and tlu^ installation of the 
habitat group of the Indian storks this gallery has 
continued t«> l>e popular witli the visiting public. Much 
more bowexer i.s still desired. The report ju.stifiably 
draws serious attention to the unfortunate position of 
the cpialified and trained assistants who had been doing 
valuable seieiilifie work in the department aiui to the 
inadequacy of the number of the gallery a.ssistants for 
the proper maintenance and improvement of the public 


gallerie.s. The proposals laid down by the Director 
in his report for the effieient work in the department 
de.serve careful and .sympathetic consideration by the 
(rovernmenl of India. 

The Worker’s Standard of Living 

Anent the review'-artiele entitled “ liaising the 
standard of Living" it might inten‘st our readers that 
the International Labour Office has recently issued a 
Report on “ 'Fhe Worker’s .standard of Living” of a 
preliminary <*haraeler. An attempt has been made to 
<-lnrify what is meant by ” Standards of living.” The 
Labour Office stresses on the one hand such objective 
<*h*ments of welfare* as income, consumption, .social 
.servi<‘es and working conditions, which arc^ rca.sonable 
to a largf* extent; and on other, housing, clothing. 
In-alth .services and education for which it i.s difficult 
tf» establish ” objective norms The Report notes the 
paucity f>f data for a description and evaluation of 
worker’s living standards. Kven with such limited 
material, an atti'iiipt has be«‘n made to make a partial 
survey of ai*tual h'vels of living in four countries tlw* 
L’nileil Stati's of America, Poland, India and .lapan 
One of the general eonelusions reached is that the level 
<d’ family income and the size of the family are the 
chief tieterminants of the workers’ standard of living. 
Kinphasising the need for the study of better physical 
and so<'ial eonditiou.s and of methods of ” ensuring .1 
belter distribution of the product ”, the rt*port makes 
the cautionary recommendation ” in view of the fact 
that in countries with i rapid rale of population growth, 
mea.sures for the improvement of health and .soi ial 
conditions may result in an even more rapid rate ol 
population increase and therefore in increased pc'.pul.i 
tion pre.ssure, it is of importance to pursue the .stud^ 
of probit'ins of the ‘ optimum ’ population of each 
t'ounlry and of (piestions eonneeted with the mo'«l 
etfeetix'c distribution of the world’s population”. 

Sir Richard Arman Gregory 

Sir Richard (iregory who has been .so eon.spiei. 
oiisly editing the Xaiurv for the last 20 years h;i' 
retired and is now on a lecture tour in America e 
.social relations of .seicnec. On this occasion the .sina " 
number of iiun in India engaged in the active inirse 
of .scientific research, remember with gratitude the kin< 
ness and courtesy with which scientific publications fro 
India have been treated in tlie columns of yatui 
Some years ago. Sir Richard Gregory made a ti’* 
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round India and oanie in arUvo forda<*t willi Indian 
srionlific nion, and hroaiiu* aoquaintod witli tiu* noctls 
of Scioiur in India, Ho has on many cuvasions 
advooalt'd tiirou^li tho oditorial oolinnns of Witurr lhal 
'Hio Indian (jovorninont should adopt a in<»n‘ mli^htonod 
polioy towards soionlifio atlivilios in India. Rut (hoso 
plradin^s havo so far fallon on deaf ears. We 

liope that this will not d<;ter Sir Hiohard and his 
oollea^nos of Naiurv to take a more active interest in 
hulian seieneo. In India there are now two ])aper.s 

repryseiitinfjf seientifie oj)inion. Science and CnUnre 
published from (’aleulta, and ('nrrent Science published 
from Raiifralore. Headers of these journals will m)t 
fail to note lhal in India, seieiiee has still to win her 
proper place in society against relij»:i<m, ij*:uoraiiee. and 
;tb(»ve all a^-ainst political inertia, but we have a faith 

in the fijos])el of S< ieiiee, and we believe that Seienee 

j»ivis us ethical |)rineiples for the essential improvement 
of Man and Society. 

Refore c'(»neludi!i«: this w«- are tempted to n prodme 
for our H'aders the followin^i: appre< iali»m of Sir Hit hard 
by I', b. Hunker of the (’arnejn'ie Institution (»f 
M'ashin^tt)!! in the l)«‘eember issue (d* the Scientific 
MnnfJiltf, to which we add our felitMtal ions, 

Rieliard Annan (ireijory was born in Rristol 
in iHtit, Jlis fatlier was a slioeiiiaker by trade, 
but a poet by nalur<‘ and lh<‘ author of sevt ral volumes 
of beautiful ^erse. Ilis graiulfather was for sixty years 
a lay preacher t»f Wesleyan ( hureh at Rideford, Devon, 
where a tablet is erected t<i his memory. Sir Hii-hard 
said on one oeeasion, “ My <;randfatlh'r preached 
the (iospel of Christ; my father preached the 
gospel of seienee; but the I'thieal j)rim'iples of all three 
are the ])ursuit of truth and righteousness for the im 
provement of man and society.” 

After leaving school at twelve yt'ars of aji;e. Sir 
Richard became in sueeession a newspaper boy, pa^e 
hoy, machine boy in a printing office and apprentice to 
lliv boot ami shoe tra«le. 'I’hrouijjh his studies bef»»re 
•ritl after factory hours, he came to the notice of the 
head master of Clifton Collej»;e, iin the outskirts ot 
Ib'isttd, and was given by him a minor jmst in the 
physical laboratory of the college. 

After h'aving the eolhge, he beeaine seienee 
i'lslruetor at H. M. Dockyard School, Ihirlsmoutli, but 
Tetnrned iwo years later to become research assistant 
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to the great astronomer. Sir Norman J-oekyer, who in 
18(iiS discovered in the sun the then unknown gas, named 
by him helium, which was not identified on the earth 
until twenty-six y(‘ars later. In ISP.’t Sir Richard 
beeaine asso(‘iated with Sir Norman as assistant editor 
of Xainre, ( foundt d by I.oekyer in lcS7*J) succeeding 
him us editor in If) IP. 

Sir Richard’s early contacts with social reformers 
and with the* stern n-alilies of life and labour made 
him familiar with the human aspects of applied science 
as affecting industry. This probably a»*eonnts for the 
attention given in Xnture during his editorship to the 
social relationship of science. He holds that as science 
is responsible for tho industrial develo])ments and eco- 
nomic changes which have caused violent disturbances 
in the social strueture and provided also the means by 
which eivilixation may commit suicide, it has a duly to 
guide the human ra.e to the wise use of the powers it 
has cTeat<d. 

In line with this eoneiption of tlu* plat'c and 
purpose of science, Sir Richard deelans that the day 
when men of seienee were expected to keej) within the 
bounds t)f their laboratories and any allciupt to enter 
social fields was resented as an intrusion is past. 

bifty years ago ”, he says, " seit'uee had to establish 
its rights to the pursuit of truth in matters affecting 
traditional belief, but to-day it is the state and not 
the church which would suppress inlelh'etnal friiahuu,” 

Reeause of his eombinnation of actions which 
destroy this essential condition of progressivi* knowledge 
and of till' ))ersecution of seientifie workers for racial 
ri asons or because they are unwilling to be fettered 
by political chains, several months ago the minister of 
eduealion in (rennany issued an order that Xatiire 
should not be taken officially in the universities and 
public libraries of lhal country.” 

Professor Arnold Sommerfeld 

'I’he seventieth birthday of Professor Arnolil 
Sommerfeld of the I’niversity of Munii li was celebrated 
on the olli of December last. Dr Sommer fi*ld w’as 
born at Kiinigsberg, (lermany. He stv.died inatbcmatics 
and natural sciences at. that university, and in ISPl, 
111 - received his doctorate degree, ronr years later he 
came under tin- infhieiiee of Felix Klein, one of the 
slronge.sl personalities in mathematical physics at the 
time. In IPOO he became the jiro lessor of mechanics 


487 



NOTES AND NEWS 

at the Insliluto of 'reflinolo^y of Aiu-hcn. After six 
years he was appointiul head of I he department of 
tlieoretieal pliysies of the I riiversity of Munieh, one of 
the most important positions in Knrope. Sinec then 
Munieh has heeome the starting ground of most of the 
yonngiT theoreti<‘nI ])liysieists of repute. Professor 
i^ommerftdd is best known for Ids researelies in the 
sphere of atomie slnieture. Dr Sommerfeld generalized 
the Hohr-'riieory of the hydrogen atom by introdueing 
elliptii* orbits and of the four (piantum numbers whieh 
eharaeterise the eleetron, tliree the azimuthal, the 

radial and the iniuT (piantum numbers are due to 
Sommtu’feld and his si'hool. 'I'hat he is just as aetive 
as ever is c videiieed by the fact that Science Abstracts 
lists sixty of his pa))ers in the last twtnly years. He 
has an entirely independent reputation in several fiehls of 
apjilied physies in addition. In l.dOt) he ])nblished a 
fundamental paper on tlu' propagation of radio* waves 
on the earth, a paper whieh had <*normous irdluenee on 
the research in that held. In l‘)01‘ he published an 
epoch making paper on the hydrodynarnieal theory of 
luhrii-ation. He continued w'ork on this field and 
published a ])aper on the subject only a few years ago. 
His ])upils, among others, Ho[)f and Heisenberg have 
txtended his work on the stability of laminar flow in 
tubes and pipes, applying the method of small oseilla* 
tions to the equations of hydrodynamics. 'Phere is also 
a long and beautiful pa]ier on the breaking loads of 
beams. Among Professor S<immerfeld's ])upils we 
can count most of the renowned mathematical physicists 
of our days, virj., Pauling. Houston, Uubinowiez, 
Brilloiiin, Laporti*. Pierls, VVentzel, Pauli, (ireeii, 
Condon, London, Hertzfeld, 'IVIler, Bethe, Heitler. 
Kekarl. Lande, Morse, Hubenstein, StuekeJberg, 
Proehlieh Kwald, Heisenberg, Debye and N. K. Sen. 
It may be remembered that Dr Sommerfeld paid a 
visit to India in 1928 and delivered a course of lectures 
on waveineehaiii(‘s at Calcutta. Scientists all over 
India join in wishing him many more happy years of 
continued active work. 

Sir Jagc\di.sh and the Bose Institute 

Delivering his presidential address at the first Sir 
Jagadish (. handra Bos(^ memorial lecture Sir Xilratan 
Sircar after tracing how Sir .lagadish was uneonseiously 
led into the boiiler region of Physies and Physiology 
described the gloomy periods (1901-11) in Sir Jagadish's 


life whieh later ])rodueed some of the wonderful 
machines to support iiis eoneliisions, of which the 
striking are Oscillating Ueeorder for recording the 
exceedingly feeble pulsations. Compound Lever Creseo- 
graph for measuring linear growth measurements showing 
a magnification of 5000 times whieh was further intensi- 
fied in Magnetic Creseograph and Photosynthetie 
Ilee<»rder for certain sap movement exj)eriments and the 
Diametric Contraction a])])aratus whieh can show 
diamc^trie (‘xpansioii and eontraetion in plants under 
the eireels of heat or cold, poison or stimulants. He 
proeeed(‘d to narrate the growth of the Bose Institute 
and said that from the very start of his seientifie t^areer 
Bose was deeply struck by the peculiar constitution of 
the Indian mind whieh could always turn away from the 
seieiiti/ie study of Xalure to -nietaphysical speculations. 
But when Iht* eapaeily of enquiry and accurate ob.serva 
lion had been assured to be present, there were no 
op))ortuniti(‘s for its employmenl, as there were no well 
equipped laboratories or skilled mt'chanieians and so 
when the earliest opportunity came to him in the shape of 
an a(‘(]uisition of a eonsiderable sum, as relrospeelive 
pay, he immediately det(‘rmined to relieve the nation 
from this humiliating situation. But a more 
substantial gift to the nation lies in the self-eonfidenee 
he has (Tcated in the Indian mind in the field of 
seientifie investigations. 

In this eonneelion Babindra Xath Tagore in 
his Memorial lecture observed very |)ithily " Victory 
is the inalieiiablt* claim of all genuine p(»wer 
having the might oi attraction that naturally ex- 
ploits all kindred eleim'iits on its path and moulds 
them into an imag«‘ of glory. And such an image i*' 
this Institute, wdneh represents the Ma.ster’s life* lone 
endeavour taking a permanent shape in the form of 
a centre for the inspiration of similar endeavours." 

In offering his salutation l(» the illustrious found»» 
of Ihi.s Institute, humbly sitting by those (he could nol 
come from Santiiiiketan ) "who are deprived of a sulli 
eieney of that knowledge whieh only can save thon 
from the desolating menace of .seientifie devilry and from 
the continual drainage of the resources of life," 
appealed to the Institute to bring our dall to seieiu- 
herself to rescue the world from the elutehes of tk’ 
marauders who betray her noble mi.ssion into an ui.’ 
mitigated savagery.* 

♦ A report of the work of the Bose Institute will appf i 
in a .subsequent issue. 
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Indian Vegetable Oils as Engine Fuels 

As India is cxlmiudy poor in lu*r snuruus ol’ 
mineral fuids, a systematie seareli should he inadi* for 
substitute fuels for engines. In this eonneetion the 
report of the work done at the Industrial Ueseareh 
Laboratory »if the Ooveriimenl 'I’est House, Alipore, on 
Indian vegetable oils as fuels deserves allenlion. From 
the * Abstracts* of the paper on llu* “ Ls** of V\‘getable 
Oils as Fuels for Internal C'ombuslion Krigiiies " 
published by the Indian Seitnee C’ongress, l.n.'tJ), \vc 
find that as many as eight oils, (iroiindnut, Karaiij, 
Purinal, Polang, Castor, Kapok, Mahiia, and C’otton- 
seed, have been tried in a S H.F. Diesel Engine running 
at 1200 R.F.M. It has been found that some of these 
oils behave as salisfaetorily as the high speed mineral 
diesel oil as regards startablity, powiT output, smooth 
ness of operation and overall thermal effieieiiey, although 
pitting of the exhaust valve seat and the ey Under head 
was notieed after prolonged runs with some oils having 
a high aeid value. Further work on other Indian 
wgetable oils is in progress. 

Cotton Improvement in Karnatak 

Kumta and Dharwar-Ameriean eottons, locally 
called Jaw'ari and V^illayali, used to he the two main 
' arieties of cotton grown in karnatak oeeupying an area 
of thirteen lakhs and two lakhs acres respectively. 
Kumta cotton gins 25 to 2() per cent, and posses.ses a 
•'taple of 7/8". It is .su.seeptihle to wilt. Dharwar 
Vrneriean gins 28 per cent, and possesses a staple of 
!^^ 'rhe Agricultural Department of the Homhay 
•Jovernmcnt have now recommended, w'ith a view to 
'' curing more profit to the cotton growers, the .strains, 
'ayawaiit and Gadag No. 1 for the Kumta and Dharwar- 
‘oneriean areas respectively. Jayawant is a cross 
ctwcen two pure strains Dharwar No. 1 and Dharwar 
'o. 2 selected from local Kumta, and Gadag No. 1, 


locally called Lplaiid, is a pure seleclioii in Dharwar- 
Aiiieriean cot (on. ,Inyawant gins 27 to 2P per cent, 
and has I.*)/ 1(5" to 1" staple. It resists will nnnarkahly 
under field (‘onditions. Gadag No. 1 cotton gin.s 82 to 
8.‘1 per cM iit. and has* 7 8" staple. 'I'aking 200 lbs. of 
seed (‘otton as the* averagi* yie ld of .layawanl per acre 
and l.'iO lbs. that ol Gadag No. I the extra iirofits to 
the cultivators at the present low markc't rat«*s are 
estirnatc'd at Its. 2/- to Its. ‘J/S per acre- respectively, 
'rile total c‘stimates extra profits to the cultivators per 
annum from the introduction and extension of tlu'si! 
two improved varieties in the Karnatak is, therefore, 
well over Hs. 12 lakhs. 

Petroleum in India 

'riie production of petroleum in India (including 
Uurma), according to the (leologieal Survey of India^ 
is 8,50,822,222 gallons in 1087, the highest figure in the 
history of the industry. 'I’he amount of gasolene 
produced from natural gas was 10,()l(i,818 gallons in 
Hurma and 151), 780 gallons in the Funjali. 

'File Yeiiangyaimg field is one of the most wonder- 
ful oilfields in the world. At the end of 1.087 there 
were 2,010 wells producing in the field. Besides a 
large niimher of w'ells drilled to shallow’ sands, this 
total includes 180 hand-dug wells, whose continued 
existence is one of the interesting features of the field. 

In spite of this petroleum output in 1087 
India contrihuted only 0.50 jier cent to the world’s 
production of petroh*iim during the y<*ar; of this 
0..50 per cent, again, O.tO per cent came from 
Burma and 0.10 per cent from India proper. 'Fhe 
eontributions from some of the other important 
pi-troleum producing countries w'cre as follows: U. S. .A 
02.7 pi-r cent, llussia 0.0 per cent, Venezuela 0.2 per 
cent, Iran 8.8 per cent. Netherland Indies 2.0 p<*r cent, 
and Romania 2.5 per cent. But it should be noted that 
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nrw sitrs for more wells are heiiiji: tleveloped ami 
further prospeetiiiji; of wells is imder hand, 'riiese 
conditions show the ur^«nt neeessily of an expert 
enquiry into the fuel prohleins of llic country. 

A Transportable Impulse Voltage Generator 

Tor tin* pnr|)ose of examining parts of high Um.sion 
mains with regard to their resistance to overvoltagt's 
that may occur when they an* struck by lighting, they 
are subj<*eted to a very high voltage impulse of short 
duration, which imitates as well as possible the 
conditions existing during an atmospheric discharge. 
The Philips Works announee that they have sueeeeded 
in (hsigning an apparatus for nq)re than one million 
vj)lts im))ulse voltage in such a way that it can be placed 
on an ordinary traih*r. 'Phis lias made it possible to 
transport an appartus of this kind by road at a normal 
speed and to put it into oj)eration at any place* where an 
examination is to be made. This first rt*ally transport- 
able impulst* gt*iu*ralor is now tempeirarily with Messrs. 
Willem Srnilli ik (’o’s 'I'raiisforiiier Works at Nimeguen 
for impulse voltage te*sts. 

Shellac Research 

At a in(‘(‘ting organis(*d by the Hurrough 
Polyteehnie, London, as reported in The Chemical A(fe» 
p. K)7, llt.'tS, Mr A. J. Gibson, Controller of the 
LiOndon Lae itest'areh Bureau, iiieiitioned that (50,000 
to 7(),0()0 tons of stieklai*, produced annually from 8.5 
million million female lac insects, yield seedlae and 
shellac to the amount of 55,000 tons w’orth about 
.£*J,()0(),0()0. Apt)roximately 05% of this is the product 
of British India and the remainder is sup[)]ied by Siam, 
Singapore and Pr(*neh Indo China. 

Dealing w'ith the ret*<*iit investigations on shelbu*. 
Dr R. Bhattaeharya stated that modern researches on 
lae is concentrated to overcome the disadvantages 
namely its low resistance to water absorption and 
weathfring, low soft(*ning rang(' and slow and uncertain 
thermo selling properties. By extraction of shellac with 
toluene, t riehlorethyleiie and acetone fractions have been 
.obtained which are supt‘rior to tlie original substance 
regarding sid’tening point, wjiter resistibility and film 
tormation. 'rreatment of sh(*llac with hot alcoholic 
potash also yields an insoluble resitluc wliicli lias 
projHrties similar to the fractions obtained by solvent 
extraction. In the ipiest to find further uses of shellac 


in industry an apparatus has been devised by means of 
which shellac in powdered form can be sprayed through 
a flame on porcelain, metal and wood surfaces. 
Attempts are being made at }>n‘sent to obtain thinner ^ 
coating \vith suflieient flexibility. Impn)V(*ment of tin 
tt*chnique in this din‘(*tion, if su<*eessful, may result in 
the n*placi*ment of solveids in lacquers. 

Researches of a fimdamt ntal nature on tliis sid»)eet 
are, howevc*r, still meagre and the knowh'dge of the 
(*henii(*al eompositioii of sin llae is yet ineo«ii]}leie. 
A<*eording to Dr Bhatta(*harya, tlumgh the mol'*(*ules 
of shellac are dynamic, the whole shellac may bi* h)oked 
upon as an isogt*!. 'Phere are several hyjlroxyl groups 
in each molecule and these are prest'iit in lhr»e 
dimensional network and “ act as <*entr(*s of» int(*rlinks 
between the chains providing sp(*eial (*ross linkages 
which are rH‘t*cssary for hardening and gelling.” 

'Phere are at present three institutions (*arrying oti 
researches on lae. 'Pin* Indian Lac* Resear(*h Institute 
was establishc'd in 11)25, the London branch was found- 
ed ill 1955 and the branch at Nc*w York in 195 !•. 'PIn sc 
work in c*oIIaboration with c*aeh other. In addition to 
general research work, the London and \ew York 
branches also direct their activities to find further 
industrial uses for lac* and to de al with trade* c*n(|uiries. 
'Po meet the expenses incurred at tln‘si* rc*s(*areh bureaus 
a small excise duty has been levied on all exports of lac 
from India and the sum thus realisc'd amounts to 
£20,000 to £25,000 a ye ar. 

n. K. M. 

Position of Manganese in IneJia 

'Pile jiresent chief souri*es of production cif manga 
nese ore are Russia, India, the (iold Coast, South Afric.i. 
Brazil, (’uba, Kgy]>t, (’z(*c*hoslovakia, and .Japan. 'J’Im 
L nited ^ingdom is still the chief importer of Indi.-u 
Manganese ore. 'Phere has been a growing (*ompelitioii 
from outside* India, notably from Russia, which is .i 
soiirc'e of danger to the manganese miners who should 
look forward for profitable use of the ore in other wa\ 
and also aim at more sc*ientifie mining and marketing. 

'Pile price of manganese ore droppe*d from 192 i 
to 1952 and it may be correlated with the Lu ‘ 
that from 1J)21 to 1927 the rale of increase of th 
world'.s production of manganese ore was miich great c 
than the rate of ine*rease in the world’s production «■ 
pig-iron and steel. And although there was a fall in ll 
world’s output of mangane.se ore in 1928, there was 
very large increase in 1929, greater than was juslifi"! 
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by thr incrcaseil pnuiiiotion of iron and steel in tl»;d 
^vear, and it is evident tlial the world’s available siipplit's 
of inanpinesi' ore arc now mneb in exet's.s of nonnai 
riqiiireint'iits. Russia is able lo place larf^e (piantities of 
ore on the market at a price with whieli inaiiy Indian 
producers find tlieinselves unable to eoinpele. 'IMu* CJold 
(‘oast has become a serious competitor c)f recent yi ars. 
'The large deposits of high-grade manganese ore tlis 
covered near J\>stmasburg in South Africa an‘ also 
ln*ing developeil. 

'riiere is however a stt'ady inereasi' in eonsiiinplion of 
inanageiiese ore at the works of the twt> principal Indian 
iron and siV<‘l companies, not only for use in the steel 
furnaces of the 'I'ata Iron and Steel (’(Uiipany, and 
for the iiianiifaeturt! of ferro-iuanganese, but also for 


addition to the blast furnace charge in the mamifaeture 
of pig-iron. 

India's Iron Output 

According to the latest report of the (ieologieal 
Survey of Iiulia. India is still the second largest 
prodiusr of iron in the Kin})ire ami yields place »mly 
lo tile I'nitcil Kingdom. Her ovdput of iron ore was 
about three million tons in liKlT, of pig iron about 1.(5 
million tons. 'I’lie export shows a fall, Japan still 
niiiaiiiing the principal consumer of Indian iron with 
of the total exports, tlu* I'nited Kingdom 
following with .'5(5.1 . 'I’lic export value jar ton of 

pig iron rose from Hs. 22.(5 in ID.'lli to Us. ;H.r) in ID.'IT. 
'I'he steel industry is still })rotested to a em'tain extent 
by the varying tariffs on ditfeniit classes of imported 
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Nutritional Value of Ghee 

From time immemorial, {//irr (clarified Inilter fat) 
plays an important role in our everyday life, 'J’o the 
llindii.s, it is eon.sidered to be a sacred tiling, being an 
iiii])ortant item in all religious performances. In fact, 
it is tile most easily digivstible ami appetising fat and 
the Indians se<*m lo have an instinctive demaml for this 
particular fat. During the last (ireat War, when there 
was a great shortage of edible fats, I lie soldiers felt 
a natural desire for them and there was a general 
demand for fats. Whilst the Kuropean and other foreign 
^'ddiers were sati.sfied with v.arious kimis »)f fats, tin* 
Indians felt the necessity of ghee or elarifie<l butter 
'd. It is now a well-known faet, that gliei* is the 
' Idef source of vilamin-A among the Narioiis food 
: 'aterials eoiisnmeil in India. 'I’his IV, od factor is 
•ally necessary for the })eople of Heiigal where iiial- 
-•<1 subnutrition dm* to tlie lack of tins vitamin is 

* lleiul at a meeting of the Bioeheiiiieal Swiely, ('aleutta, 
in the Aft-lndia Institute of Hygiene and Publie Uealth. 


very high, only next to tin* pro\inee of Madras, 'riie 
influeiiee of butter on the growth and nutrition of 
growing eliildren will In- evident from the following 
fet-ding ex))eriments by Dr H. ('. Carrieinan in F.ngland. 
(51 seliool boys were giv»ii the usual daily diet and 
it was found that they gaineil an average of .*1.85 lb. 
per boy and grew an average of 1.81* inches pi*r boy 
during 12 months. Of them, 2(5 hoys were given 1‘} ox. 
of New Zealand butler daily in addition to tlie usual 
diet. Now they gained an average of (5.80 lb. per boy 
and grew an average of 2.22 inelies during the 12 
inonllis. 'riiese experimeiils clearly illustrate the 
necessity of blitter or rather vitamin-A present in it 
for tlie gniwiiig ehildn-ii. Heeeiit experimmits have 
shown tliat continued deprivation of vitamin-A from 
the diet causes retardation of growth, greatly inereu.sed 
liability to infections parliiularly of the respiratory 
ami genito urinary tracts and siiseeptibilily lo curious 
di.sorders of the eyes lo which the names of 
“ Xerophthalmia ” and “ Keratomalacia " have been 
given. 
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SCIENCE IN INDUSTRY 
Vitamin-A Content of Butter 

'Po be fret* from llie drfifienry (liseases meiiiioneil 
above, an adult rt'quin's about 1000 Inleriiational Units 
of vitainin-A f)(*r day tlirou^i^li his daily diet. An 
aceiirate (‘slimatc of the (jiiatitity of ghee supplying this 
inrc'.ssary amount of vitamin- iV cannot, however, be 
even approximately made, for the vitaiiiin-A content of 
butter is diirereiil in tliOVreiit parts of the w<»rhl ami 
mort'ovtT, the vitamin content of butter of the saint‘ 
place undergoes wide variations. 'I’lius Kritish butter 
has been found to contain 20-200 International Units 
of vitainin-A per grainme of butter, whilst for 
American hultcr, the value lies between 17-50 Inter- 
national t^iits. 'I'he variability of vitamin in butter 
or milk from which the butttr is made will be seen 
from the following cxpcrinn'iits. Hopkins in Kngland 
obs(*rve<l growth in rats on a synthetic diet by adding 
2 c.<‘. of milk <laily. Whilst Osborne and Mendel in 
America working with a similar diet were unable to 
obtain successful growth even when 10 c.c. of milk 
were given. 'I’his will clearly show that the vitamin 
content of the two milks must have been widely 
diHen'iit and the milk used by Hopkins (smtained 8 
times mort* vitamin than the milk used by Osborne and 
Mendel in their experiments. In Imlia, butter is usu- 
ally <‘onsumed in the form of ghee or clarified 
butt(‘r and during clarification much of tlu‘ vitamin is 
no doubt h)st. The value for ghee is, therefore, much 
less and has been found to contain on the average only 
10 international Units. 'I’he Hazar .samples w’liich are 
generally remelted or adulterated have foumi to Iw 
completely devoid of vitamin- A by many w'orkers. Good 
samples of Bengal ghee have been found to contain 
10-15 International Units and are therefore in no way 
inferior to butter maile in other provin<*es so far as 
vitamin eontent is coneerned. \ few’ samples of Bengal 
ghee have been found to eontaiii as high as 50 Inter- 
national Linits. 

Daily Requirement of Ghee 

Assuming that the best sample of ghee produced 
in Bengal contains 50 International Units per gramme 
of the fat, then a daily intake of about J oz or about 
i sier of ghee per head per month can supply the 
necessary ainoiutt of vitamin. But as stated above, the 
average value is much less and particularly the Bazar 


samples are almo.st devoid of vitamin-A. Moreover, the 
vitamin eontent of ghee depends on the amount of 
green fodder supplied to the cows from which the ghee^ 
has been made. The ghee made from a cow on green 
grass contains many times more vitamin-A than the 
ghee made from a cow fed up on paddy straw' alone, 
'riiis is very important fact and clearly demonstrates 
that it is the quality and not the quaniily that counts 
so far as the nutritional value of milk is concerned. 
'I'liis is a subject which is unknown to most of the 
(‘ducated people and medieal practitioners. 'I’liey think 
that drinking milk or taking butter alone can supply 
the necessary vitamin but this is not always the ca.se 
for the milk or ghee (‘onsumed may not contain any 
vitamin at all. 

Consumption of Butter 

From the above, it will be seen that the vitamin 
cont«*nt of ghee produet'd in Bengal and other parts »)!' 
India are much less than those produced in other parts 
of the w'orld. 'I'he consumption of ghee per head is 
.still less. Thus the p^r rapitn consumption of ghc<‘ in 
India is less than 1/8 1b. per month, w'hilst the aver 
age perca])ita consumption of butter per month in the 
United Kingdom is about 2 lbs, for Australia it is 2. Jibs 
and for Ncw’-Z<‘aland it is 8^ lbs. 'riuis so far as 
vitamin content is eoiuieined, the quality of ghee is 
much inferior and the pereapita consumption is a ver\ 
low figure. 'Phis is a siibjeet which should attract 
the attention of tin- Agricultural and Public Health 
departments of the Government and researches shoulil 
atonce be started so that the quality and quantity of 
ghee are both rai.scd to .satisfa«*tory levels, if tin 
ci)iintry is to be saved from the ravages of ilcHciemv 
disease. 

Green Vegetables and Ghee 

'I'he above literature might lead the readers to tin 
conclusion that milk, butter and ghee arc perhaps ll • 
only source of vitamin-A. 'I'hcrc is another grc;ii 
soun-e, namely, the green vegetables. Here, howcv» • 
the vitamin is not present as such but in the form ■ • 
a yellow pigment named Carotene which remains mask« ! 
under the green coating of chlorophyll in all gr»* ‘ 
vegetables. It may be noted here that the yclh 
colour of the earrot or the yellow colour of fresh iv ^ 
,or butter is due to carotene. It has now been i.solai . 
in the pure state and is a yellow’ solid,' insoluble ' 
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water but soluble in fats and orf^anie solvents siieii as 
ether, chloroform etc. Because of its solubility in fats, 
it is known as a fat soluble pifpnent. Recent experi' 
ments have shown that this yellow pif^nt-nt, c-arotene can 
be eonvertecl into vitamin-A by many animal tissues r.//., 
the liver of the cows, goat, sheep, bu/falo etc. 'I’hat 
is how vitamin-A is found in milk or buttiT, for earotem* 

’ which is present in grass in large amounts is converted 
into vitamin-A in the liver of the eow and excreted 
Ihroiigh milk. In fact it has been found that I he more 
grass is given to cows, the greater is the vitamin 
content of the milk. 'I’he conversion of eanjtene into 
\itamin-A is not, however, in the least (piantilalive and 
only a small fraction of it is converted int<i vitamin A 
by the animal tissues. How far this is true in llu 
ense <if man is yet obscure although experiiiuiihd 
f videnees are forthcoming in favour of this possible 
transformation. Absorption experiments in the human 
subject have shown that on a typical Bengali di<‘t, 
carotene as present in green vegetables is fairly absorb 
ed providi'd siiAif'ient fat is also present in the tliel. 
Assuming, however, that 50% of the carotene present 
in the cooked vegetables are absorbed by ’nan ami 
of this absorbed carotene is converted into vitamin \ 
and tlie average Bengal Sak e.tf., spineh eontais about 
t mg. of carotene per 100 gramme of the fresh v<*gt‘ 
tables, then the daily amount of sak that will be 
necessary to siipfdy 1000 International rriils of 
^itamin-A will be about .‘U) ozs or about one seer per 

• lay per man. 'J’he average intake is much smaller than 
this, about 1 <izs j)er head per day. Moreover, the 
actual conversion of carotene into vilainin-.A is much 
smaller than this and much of the carotene is also lost 
l>y bad methods of cooking, storage etc. Moreover, a 
certain fraction of the carotene i.s also lost during its 
passage through the alimentary tract. In any ease, 
tiowever, it is evident that what is obtained from .J ounce 
lif ghee will retpiire about one seer of gr<-eii stik which 
''' too above the average figure of only I oz per head 
' day. Further, ghee is a fi^t of high ealoritie value. 
' *’cm all considerations, therefore g<u>d samples of gh< i- 
•»c more efficient than the green vegetables so far as 

* nnan nutrition i.s concerned. 

tueen Fodder and Vitamin-A Content of Butter 

In the previous paragraphs, it has been mentioned 
’ ‘t the vitamin content of butter depends on tJie green 
dder of the eow. This will be clearly seen from the 


following experiments carried out by the author viith 
butter-fats produced in Vikrampur in Dacca whi<-h is 
a well known butter producing <‘entn‘ <»f Bengal. 
During the autumn (average temperaturt' S(i^ F), the 
cows of Vikrampur mainly live upon paddy straw (as 
almost all tin* grazing fields are under water during this 
part of the year) and during winter (average temj)er- 
ature 72° F), the cows are fed with fresh green fodder 
«>r grass e.tj., Kdlai Sak containing on tin* average 
mg. of carotene pir 100 gramme of the green 
fodder. It has been found that the vitamin eontent of 
butter on the paddy straw ration (which eontains only 
a negligible amount of carotene) is mueh less than tlu* 
butter produced during the winter. From these 
researches it will be evident that the cows should get 
an ample supply of green grass, from which the <’ows 
>f Btiigal an' generally deprived of. 'I'lie eattle census 
report of 101. 5 slatjvs that the laud a\ailal)le for graz- 
ing was s(» o\ererowd(‘d that as many as (it) animals 
struggled for existence in on»‘ acre of grazing fiehl in 
some parts of Bengal. In fact the staple fodih’r in 
Bengal is tin* ])addy straw which eontains a negligible 
anrumt of ear()tene. This is the cause' why the milk 
and ghee produced in Bengal are so lacking in vitamin 
contents. This is partieidarly to be se’cn in milk from 
city cows whic'h rarc'ly get green grass. 'This is a 
matter whi<‘h should immediately be taken up by muni- 
eipal corporations and the' Fid)lie Health Dc'partments. 
Furtlu'r tiu' present indigenous method of making ghee 
in Ih'tigal is very i>ld which consists in clarifying crude 
butter made by eliurning ddlii at about 150" (' for 
four hours in almost open \essj*ls. Such process is 
highly destructive to \ilamins. \ew methods should 
therefore, be de\ i.sid so that tin* \itamins eont(‘nt t»f 
ghee remains intael. Bad met hod of storage is aiiotiu'i* 
way tor the loss of vitamin. 'This ]>oint sinudd abso 
be duly eonsidired along with the former. 

Industrial Possibilities of Ghee in Bengal 

From above, it will ))e si'cii that ghee has a great 
nutritional valiu* in India and is the thief .source of 
vitamin A which is so esseiilial for the growing children 
and for resistivity against diseases like tuberculosis etc. 
It has iinmenst' industrial possibilitits in Bengal. 
Bengal has a eatth* population of ovt'r 25 millions, the 
second highest provincial total in India. As to milk 
supply which is so intlispcnisible for the health of the 
popnlathm, Bengal possesses over Sj millions cows. 
But the supply is so j>oor that it hardly exeeed.s 
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j t'iiataks (:{ (Miiur.s) j>fr hrail prr day. 'rht* amount 
of prodiurd in Ht'ti^al caruiot lx* <l(‘fiiiitfly statod. 

'riio prodiii'lioii IS not carrird oiil <ui a inaniifaidiirin^ 
sralo as Hrn^al jrlua* is rarriy t-xportrd. (ihia* has a 
^rt^al demand outside an<l ^liei* wortli TiO laes of rupees 
are annually exported from Caleulla. Miit the fiihee pr<»- 
diieiMl in Ihri^al eaiinol stand in I'oinpetilion with the 
,u:hee prodiieeil in otiu r provinces for two reasons: firstly, 
the ;>;hee niadt' in other pro\inee.s are freely adultcTaU'd 
with buflah) ^liee, \e_i!;etable fats, lard, tallow etc*. TIu* 
pric'c* of ;;Iiee c an, thc-refore. he kept at a uiueh lc»wer level. 
Although the price is thus ehcapenc'd. the nutritional 
value is niuc‘h lowc'red as during such adidtc'ratiori pro- 
eesscs that vitamin is totally dc*stroyc*d, sc'eonctly, the* 
prc*sc*nt .Vclultc*ralion .Vc*t docs not make* any 
dilTcrcnec* betwc’c*n the* various kinds cd’ fats and it 
relics on eerlain values r.tj., Ileiehert value, 
riiis value has bc'en kept at a minimum standard of 2.1 
(Notification No. 1. i*. H., datc*cl the .'ith .lanuary, 
1022, under seel ion 20 of the* Act issued by the* 
(lovernment cef Hc*n^al). Now Hulfalo frhc*e has a 
value* muc*h higher than this standard of 21 and Ihert*- 
fore can be freely mixed with c*ow’s ^hc*e. 'I’he 
number cd' bulfaloes in llengal is very small in c*omparison 
wilh othe r proxinecs and c’onsc*<|uc*ntiy the* Hc'iigal |i^hc*e 
is usually pure cow’s ^hce*. 'riie prt*.sent Adulteralicm 
Ac*t cannot, lherc*forc*, help the genuine ])roduc*er.s of 
c*ow’s ^hc*c* in Henfj;al and on ac*c*ount of the* import of 
freely adulterated products from other provine*e*s. 
Helical's genuine products are* not patronised by the 
public*. In the interest of the dairymen of Hemgal 
therefore, the Act should be so ainmended in the light 


of recent rcscarehc.s that the Ae*t' substantially helps 
the dairymen of Bengal instead of ruining the industry 
as wliat is actually happetining. 

It is the*refe)re*, sugge*sted that vigorous propn* 
gaiida should at one*e be* starte*(i to dise*nurage‘ adultera 
tioii of ghee of any sort which, as has been state-el 

above, is. the main <*ausc of the destrnetion of vitamins 

and there*fore‘ highly injurious to health. Beople should 
also be* advised to e*onsume more cow’s ghe*e partieedarly ^ 
ill e*ilics and towns whe*re men are more*, liable* te> 
de*fie*ie*ne*y disea.ses. This will .serve a twofold 

purpose*: (1) Saving the pe*ople from many wasting 
disi*ases c.e/., tubi*reulo.sis and (2) re*viving a home 
industry which if ceiitrali.sed and properly eoiitrolled 
may prove* one day to be a national industry of He*ngal. 

Rxperimenlal Dairy Farms 

In modern time.s, all e*ivilised countries of Kurop« 
and Anie*rie-a made e*laborale arrange*me*nt.s to organise, 
e-ontred and ri*gularly supervi.se dairy industries. So fai 
a.s India is e*one*erne‘d it is a hopeless state* of affairs. 
the*re being absolutely no control over the .supjily (d 
milk and bulte*r. .\s a beginning experimental 
dairy farms should be at once* .starte*d in tin 
various districts of Be*ngal under the* control artel 
manage‘me*nt of the* (ie>ve*rnment wheise aim will be- to 
improve both the* quality and quantity of milk aitel 
butter unde r the prevalent e*e>nelilions. Here re .se are-ln ^ 
should aI.so be* e-arrie*d on to improve- the- pre-.se-nt ieieii 
genous methods of preparing ghe*e*, its pre-servatiem e-te . 
Such experimental stations will no doubt ins])ire* olfi«rs 
in this held and thus .solve the unemployment problem 
to .some extent. 
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' Medical Relief in Bombay 

Tht* first rxperiincTits witli siibsidisrtl private 
medical practitioners liaving proved .sueeessfid, the 
Government of Hombay has derided to open ‘200 new 
i-etilres in tlie Province and to pnt them in charge of 
-such practitioners in Allopathic, Ayurvedic and Gnani 
systems of medicine. The annual grant for medicine 
to the first will be Rs. HUO/- per annum and Rs. 150 - 
to ea<‘h of the latter two. 'riiey will also get Rs. ,‘tO/- 
as monthly subsidy and a travelling allowance of 
Rs. 15/- per month. 

'Pile Ciovernmcnl will contribute to four fifths of 
(he cost of maintaining four nurse-iriidwives in each 
district, w'ho will be attached to the District Lo<*al 
Hoard dispensaries. The total number of such appoint- 
ments will be 7(1. 

Six tuberculosis clinics have been opened in 1957 
and three more arc under contemplation. Free micros- 
eoj)ie examination of sputa is also being considered, 
(’ivil surgeons and the Medical Officers under them in 
flic districts have been instructed to take up the treat- 
ment of leprosy at their rcs])ective institutions. 

fhe International Training Course for the Medical 
Practitioners 

The Aeademie of Berlin ha.s arranged a course of 
lectures for German and foreign medical practitioners. 
I’he course will begin after the middle of February and 
eonlinue up to the middle of May, 1959. The 
programme includes lectures on the following subjects: 
(f) The importance of early symptoms in the preven- 
tion and treatment of di.seases with .special reference to 
be working population (//) Lectures on functional 
ibithology and treatment (/n) Lecturers on Pathology 
'•Hi special reference to tliseases in individuals (w) 
‘'Cetures on chronic diseases caused by the working life 


(n) Lectures on Surgery (vr) Course on Tuberculosis 
in the Tulwrculosis Hospital of Berlin City (v«) 
Course on Far, \ose and Throat diseases (riii) Course 
on Homeof)athy (i.r) Special courses on any aspect of 
Medicine as desired. 

Lectures could be had, if wanted, in Knglisli or 
French language. Detailed information may l)c 
gathcre*! from the “ Society of Berlin Academic for 
Medical C’ourses ", Berlin N.\V.7, Robert Koch, Platz 
7, Phone H‘2111-. 

Foreign and German doctors living in foreign 
countries will get 00% oif from the railway fare in 
Germany if they come for the course and the stay in 
Germany may be made cheap if the doctor uses 
" Register Mark 

Xlth Conference of the International Union against 
Tuberculosis 

The International Union against 'rubereulosis 
whit‘h seeks to bring about useful (‘ollaboration between 
different countries in all questions of the battle against 
tuberculosis will meet in Berlin fnim Kith to ‘20th 
September, 1959. The President elect is Dr Otto 
Waller, Germany. 

The subjects for discussion at the Berlin Con- 
ference are: 

(r) the problem of the virulence of the 
tubercle bacillus, 

(it) the value of systematic examinations for 
the detection of tuberculosis in subjects 
over 15 years of age, and 
(Hi) the rehabilitation of the tuberculous. 

The first subject will be. opened by Dr Boquet 
of France and Dr A. Saenz of Uruguay, the second 
sidiject by Dr H. Bracuning of Germany and^the third 
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siibjrrl by Sir Pciidrill Varrirr Joru-s ((irral Britain) 
aii<l Dr K. Baobinaiin (Swit/crlaiid). Dr A. C. Ukil, 
who is a (’oiiiH'il .Mrinbt*r from India, has bomi invited 
to partieipatc* in llu- eonferem-e. 

Br sid(‘s I be seierUifie pro);ramme, the members 
will bi’ eondiieted tliroiijxli wellknown tuberculosis 
institutions and oilier places of cult oral interest in 
(lermany and Austria. 

'I'lie otiieial Ian;* liases of the eonfereiiee are 
b'rem'ii, Kn^lisii, Italian and German. Addresses and 


Speeches in any one o£ these languages will be trans- 
mitted by a Siemens Interpreter Installation in the 
four languages and each participant will be able to 
hear the speech in the language most faimiliar to him. 

(’ouneil Members and Ordinary Members do not 
need the payment of any fees, but other inember.s 
intending to attend the conference, should apply through 
their national Governments or affiliated associations, for 
membership on payment of U.M. 20 to Konferen/ 
leitung der XI Konfereiiz iler Internationalen 
Vereinigung /ur Bekampfiing der 'ruberkulo.se, Berlin 
W ()2, Kinemstra.s.se 11, Germany, through^ the 
('ommerz-und Brivat-Bank, Deposil«*nkas.se IIJ, Berlin. 


The Indian Medical Profession 

Major-iFnioral Sir Cutlihert Sprawson 

I.:HI' Ill'll. Ill X'fiiilMl MTMn- iliul riT^i'Ini* <i| III'* Mnlii'ill rnllllfll 1*1 IihIIh, 

'i’lie medical profession of India lias peculiar Another peculiarity of the ])rofes.sion in iiulia, 

origins, has p<‘(‘uliar (*ondilions aflV<-ting it and would, which may be called as the disunity of the profession 

therefore, re(|uir<‘ jieiMdiar e<»nsi<lerations for its future, and wherein it diti'ers from nearly all other eouiilries. 

Regarding the last objective it can at least be said is the existence of two gradis of medical practitioners 

how one should like the future of the profession to -the graduates and the lieeiiliates. The graduates 

develop and to speak with one and intiuential voice on get trained in medical colleges and can bi‘ar eompari- 

malters affecting the health of the Indian people. son with those of an\ country and the Liienliates are 

the students of lower basic education who get a shorter 

'I'he origin of the inodt'rn profession in India training in meilieal schools. It is almost impossible 

datt‘s from the establishmi'ut by various provincial for a Licentiate to become a graduate. I he distiru 

goverimieiits of iiu(li»al schools and colleges to train lion between the two classes is more like a caste 

Indian .students by officers of the Indian Medical distinetioi* and se|)aralion is more eoinpartiiienlal ami 

Service on the modtrn lines (if the British Medical more emphatie. They enter the diflere.nt grades ot 

Schools. 'I’he senior medical college is only a little Government services on different rates of pay and with 

more than a hundred years old. It can now be eon- different fiinetions ami privileges and are registered 

eluded that the training was well done because of the differently in the register. 'I’liey have difl’erent assoeia 
present higli standard attained bv these colleges, by tion as well. Of course this state of allairs developed 

the fact that they are now able, in a large measure, to a<*eonliiig to the needs of the lime. But it obviously 

train their own teaching staif and bv the success of give.s rise not only to separation of the profession bul 

their graduates in after life. One ])eeuliarity of the to undesirable antogonism and uiibealtliy* rivalry. A 

profession in India is that there was formerly a pre- similar analogy can be seen in Russia where also 

poiideraiiee of offiei rs of (Mivernmeiil among the leading ela.s.ses of medical practitioners exist — the graduatis 

practitioners of medicine. But in recent years the in- and the ‘ feldsluTs ’ — the latter probably are less well 

dependent practitioners have largely increased in trained than the Indian Licentiates. The author be 

numbers and before long this iiid(‘|)eiident element will Jieve.s that it will be for the gooii of the profession aim 

assume a^ iireponderatiiig iiiHuenee dn the profession, therefore, for the good of India as a whole, when the 
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profession in India will lie united to s|)eak with one 
•voice. As a remedy to this unhealthy stale of atlairs 
he proposes to raise gradually the standard of lieeiitiale 
leaching until it aj)])rnximates to that of the graduate 
and then the differeiiees should disappear. Iti India 
there exist two other elasses — though in small numl>ers 
- the ' apotheearies ’ and the military assistant 
surgeons. 'I'lie diphtina of apotheearies is no longer 
gl\eii and the new eolranls to military assistant 
surgeons’ eoiirse are eompelle<l !<» do the fidl graduate 
eou rst*. 

From a survey of *>S medical sehools in India the 
author eoneluded that none of the sehools entirely 
attains the recpiiretl standard of It'aehing and suggested 
to improve their ediu'alion and to make tin in more 
e-rtieieiit. Aeeording to the author the Mailras (loveni- 
inent is perhaps the most advaneed of the local govern- 
ments in this respect as they have transforimsl their 
two medical sehools into colleges. For pnd'essional 
unity he suggests tin* formation of local medical asso 
eialions that atlniil all kinds of registered practitioners. 
He advocates the })rof«'ssion to he numerous enough. 
He cannot regard the present numhers as excessive 
heeausi* when in (ireat Mrilaiii there is one registere«l 
doctor to every 1,0 1-8 of population whereas in India 
there is one tloelor to every of the people. It is 

always desirable that meilieal attendanee should be 
made as accessible as possible to all. 

The author next raised tin* primarv question 
whether India should consider it lu*r duty to provide 
free medical attendance for all her si<-k poor. In 
fireat Jlritain apart from all health insiiraiiee sehemes, 
the Poor Law of England provides free attendanee for 
all who cannot alford a doctor. In India there is 
|)rofe.ssionnl crow'ding in the towns and cities but in 
the rural areas there is a (h'lnand for more inedieai 
men. Practitioners will not readily, even when junior 
iir even when partially subsidized, go to practice in 
tillages and the smallest towns. There are social dis- 
ulvantagcs of rural life for an educated man and 
dso the difficulty of educating the children properly in 
‘ village school. 'Phe method of subsidy seems to be 
he be.st to induce iiraetitioncrs to wtirk in villages. A 
iviiig wage and free drugs are provided for one who 
'ill Sec at least 26 patients a day free of charge. The 

■ ''I of the day he has to himself for private j>raetiee. 

■ he system works well enough in Madras Presiileiicy 


where there are .'lOO such subsidiz(‘d practitioners and 
tliere is no reason why it should not work in other parts. 

'I’he author eoinpartul India with Russia as re- 
gards the nu'dieat problem. In Russia there is now 
one iloelor for 1,700 people; but this is considered in- 
suffieiimt ; they aim at oiu^ doctor per 1,000 inhabitants. 
As a lenij>orarv (expedient they are attempting at a 
mass production of doctors and once the mimbers are 
up more attention will be paid to quality. There the 
young gratluati' e,r ' feldsher ’ was bound to go fur 
the first yrsiv or sometimes for three years, when* he 
was sent and thereafter ht‘ csjidd go where In* liked. 
He re<'eiv(‘d a living wage and f«)r undt'sirable plaet^s 
more j)ay would be givin. 'Pile provincial govern- 
ments of India are asked to (‘oiisider the feasibility of 
similar eoneessions to subsidized praetilioriers in certain 
areas. 'Phis suggtstion has never been undiTtakeii 
with sudieient resoluhon by loe.al governments in India; 
till* only government that has progressed at all in this 
diiaetio!) is that of M.adras. 

.\s tin* lendeney in (ireal Rrilaiii imw is more to 
a s(‘h(‘int‘ of State aid some think that medical aid in 
India should betti r be e\t( nded to rural areas by 
increasing the number of more controlled wholetime 
government servants than by tin* use of a subsidy. 
Hut stri'l eiHn))arison belwtari India and Hritain is 
impossibh^ in this res))eet. Hut the author is of opinion 
that as a first stage the seheme of indept iuhnit or sub- 
sidized allendanet' must In* adopted and a sort of 
health insuraiur may will be introduced. 

'Phe medical eouiieil of India comparable to the 
(jcneral M«*dieal Council of (rn-al Hritain has been 
established about five years ago and has done a great 
deal in that lime. 'Phis council has been inslruinental 
in .securing re-reeeignilion of the degrees of Indian 
universities by the (iem-ral Me-die-al Council. All the 
medical eolh-gt's of Hritish India except one are imw 
so recognised. 'Phis eaunieil is r<‘Sponsible for direed- 
ing the attention of the local ge)\ernmenl and Cni\i'r- 
silies to defeets which have' bea n nineelied and alse) 
for inducing Iluan to spend more' money on <*ollege‘s and 
hospitals. 'Phe eoiineil is now negotiating for mutual 
recognition with dominions and foreign c-ountries. 
'Phe eouneil is j)f great us«‘ to gratluates who wish to 
studv in Hritain or elsewhen* abroad; it is of no list* 
to licentiates who rarely rerpiin' to study abroad. 

As a result of over-erowjliiig of medical men in 
towns the keen compel it ion amongst them is lending 
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to prcMliUT a low standard of flhics. As a general rule 
the older members of the profession are the worst in 
this respect. 'I'he .standard of mc<lieal ethics in India, 
though not yet up to the standard of Jiritain, is getting 
better and belter. Hut the author has full eonfidenee 
that young Indian graduates of to-day will rai.se the 
ethical standard to tlie be.st of their ability and with 
a higher education tlic ethical standard of licentiates 
will al.so be ini])roved. 

The adoption of methods of cure is usually a 
necessary preliminary to gain confidence of the people 
before the introduction of measures for the j)rcvcntion 
of epidemics of infectious di.seases. The public health 
side of the profession in India is inerea.sing in numbers 
and in influence and is well-trained to' afford local 
governments and other bodies the advice and executive 
ability to carry out improvements in the cleanliness of 
towns and healthiness of the countryside. 


The author concluded that the medical profession 
in India <is a competent body containing many able 
physicians and surgeons, some with the highest quali- 
fications obtainable; but it would be still more com- ' 
petent as a botly were it not for the peculiar and the 
too widtdy .separated divisions and for the too urban 
distribution of its incinbers. Of the measures suggest- 
ed by him the most important ones are to devotee more 
attention to the medical schools and to enlarge the 
number of subsidized practitioners in rural areas and 
to introduce a similar system in parts where it has not 
hitherto been known. The author has great confidence 
in the future of the Indian Medical profession and in 
time it will not only fulfil all the functions that arc 
demanded of it but will initiate many improvt'inents in 
the health of the Indian peojile.^ 

^Ailapted from an address read before the Kast Indian 
AH.soeiutioT) in London. 


The Biggest Tree In the World 


'riic biggest tree in the world is the general 
Sherman Tree (named after the hero of the American 
Civil War) in the General Grant, National Park, 
California. It belongs to the species Sequoia 
Gigantea, and its dimensions are as follows: — 


Height above mean base 

272.4 ft. 

Hasic (’ircumfereiicc . . 

101.0 ft. 

Greatest Ha.se Diameter 

H6.n ft. 

Diameter 180 ft. above ground . . 

14.0 ft. 

Height of largest branch 

lao.o ft. 

Diameter of largest branch 

0.8 ft. 

Total Weight 

4.8 million 
pounds. 

1 he Sequoia (Hgantea is exceeded 

in height by 


other species of the Sequoia, notably the Redwood tree, 
and the eucalyptu.s, which reach sometimes a heiglil 
of 400 ft. Hut they are less voluminous, the dianicl' r 
.seldom exceeding 10 ft. 

Nobody knows how long these trees may not li\‘ 
One tree was felled which showed years by can 

ful ring count. This tree was born nearly 1200 H.( 
when Pharoah Ramses was ruling in Kgypt, and pro 
bably sometimes before 'Proy was being dcstroyeil h- 
the Achacans from Greece mainland. Experts estimni 
that provided sufficient protection be given, the trc< ^ 
may live up to 10,000 years. 

Walter Fry and John R. Whitts — Hig 'Frees. 
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Research Notes 


• Nature of Glassy State 

hi H paper on “ The DilVusioii j)!’ Helium and 
Hydrogen * lhrouj»h Pyrox (Mieinieally Itesislanl 
»Iass ” (,lonr. Chnn. Ph\f. f!, (>12, l!)dS) \V. 

Taylor and W. Hast tieserihe some interestiim 
(►hservations on the nature of tlie jilassy state. They 
measured tlie rate of diffusion (d‘ heUum at 
different temperatures between and oDtK'C 

and of hydrof?en at 5I2^(.^ throiij^h pyrex ehemieally 
resistant frlass. Below the rates of diffusi»»n 

inereased by aliout 10% on heat treatment of the 
“lass. Sinee the density of j»:lass increases on In^at 
trc'atment this result prc'eludc's the simple physi<-al 
theory of porosity ^A•()vernin}^ the diffusion proeess. 
It rather indi(*ates a cdieiuic'al thc'ory of suee(‘ssive 
assoeiation and dissoeiation, whieli iiroeessc^s are 
aeeeleratcsl when there is stable eciuilibriuni in 
atomie arranj»:ement ensured by sulTieient hcmt treat- 
ment. Between the temperatures 440^^(' to oOO'^t', 
lijaarithni of the rate of diffusion de])ends rniearl.y 
on l/T. As this ranjje extends into the region cd' 
.1 true viseous li(|uid, it is c'oneluded that *' tin* 
properties of a stabilised j»lass are continuous with 
those of a visc'ous liquid and that there is no need 
In postulate a separate f»lass,y state. It is 
su“j*(‘sted that the transformation point usually 
'»l)sc‘rved in ^lass is due to stiain in unannealed 
samples which is released at that temperature, 
ilcltiw 440°(' the slope of l.off I\ versus l/T curve 
'ccreases; this is explained as due to loss of 
"tational or vibrational fiveclom in tin* silicate* 

■ "iiiplex. 

A', H, 


])henonM‘non has now studied tin* loc'omotion of the 
(*arihworm in collalnirat ion with Mr II. \V. Lissmann 
(Hray. .1. and Lissmann, H. \V.- -Stinlies in Animal 
Loc'omotion, Vll. Liusanotory Be(h‘\c‘s in the Barth 
worm. {Juur. F.jf). liiul. lit, 4. I9dM). By mt*ans 
<»f cinemalo“raph rece»r<ls In* has femnd that forward 
pro}»r(‘ssion begins by the contractiiUi cd‘ circular 
muscles of the* antc'rioj- s(‘“nicnts. and that a wave of 
c'ircular c ont I'ai't ion pass(‘s o\ mi* tin* body «»f the 
worm. When this wave has passed ovc-r the front 
half of the body, tin* circular muscles at tin* extreme 
anterior end cd* the body r(*lax. and <‘otdracti«ui td’ 
the longitudinal musch*s begins. Now a wave of 
lonjritudinal e'ontraction pass(‘s over tin* front half 
of the body and is followed by a sec'ond wave of 
circular contraedion starting from tin* atdc'rior end 
<d‘ the animal, and so on. 

Bach seunient tln*refor(* moves lorward, ovc*!* 
the “round, in a series of steps, (‘ach of 2 2 cm. in 
len“:th, at a speed ecpial to the length id’ one ste]) 
multiplic*d by the frequency at which tin* locomotory 
waves pass over the bcaly. Se“nn*nls in a maximum 
slate of longitudinal contraction form a “ foot or 
pf/int (rapf)ui, a^^ainst whicdi the anterior forwardly 
profrrc'ssinf* .s(‘“nn‘nts exert a backward thrust 
equal to the frictional resistance “c*nerated by the 
movement of the extendin“- se“-men1s over the s\d) 
stratum. At the same* time, s(‘“uients of the worm 
lyinj; immc'diately posterior to tin* foot arc* under- 
^oin^ longitudinal ('ont I'action and arc* c*xertin^' a 
backward pull cm the fool c*qual lc» the frictional 
rc*sistanc*e cd' tin* postc*riiU‘ .segments movin“- over the 
»rouinl. 


The Lx>comotion of the Earthworm Gazaniaxanthin 

Professor J. (iray whoso recent work c)n the Hazaniaxanlhin, a new xanthc»phyll with one 
oinotion of fishes has shed new lij^ht on that oxyf*c*n atom, has Imcm isolatc*d from the (lowers 
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of (iazfniifi rifff'ns }>y K. Schoii {livuhrm. 42, ir)(i(i, 
19I5H). Jiid**!!!”- ri'ojM its this now coin- 

pound is relatiMl to y-cjirotciic find rnlnxnnlhin. 

Alrcjidy three xiinthophylls of the rorinuhi 
Jire known, of which cry])toxnnthin is 
relilted to /?-c;irotem‘. ruhiiixiinthin to y-ciirotene, 
iind lyi'oxjiiithin to lycopein*. 

Kleinentiiry iundyses of ‘•ii/iininxiinthin. ohtiiined 
l»y ( hromidojiriipliic jinidysis of the siij^onitied li])oi<l 
(‘Xtrjicts of < lii/Jiniii llowers, njiiee with the coni])osi- 
tion <»i' It contiiins ;in idcoholic 

liydroxyl uronp, ;ind erystiillises from ;i mixture of 
henzem* m(‘thyl ;il<ohol (1:4) in hi'illiiint rectiinj*uliir 
lenflels <d‘ ii deep ri'd colour, conliiininj*- methyl 
idcoliol of ciwstidlisiit ion. 

Further i n vest i} 4 jd ion to eliU'idiite th(‘ chemicid 
structure of {iJizuniiixiint hin will he very interest in 
Kuhixiint hin is known to he ii deriviitive of 
y ciirotene eont{iinin»i- ii hydroxyl tfrou]) in p ionone 
rin»'. (iiiziiniiixiint hin imiy 1 m* nn isomeride of this 
liiivini; the hydroxyl y’roup in the idipliiitic side 
ehiiin, like lycoxiint hin iind lycophyll. 

The correctness of this sup])osition enn he 
tested hy ii hiolojiicid sissiiy, iis ii suhstnnee of the 
constitution pro])ose<l should he iictive as 
provitiimin A. 

//. .V. n, 

A New Growth Factor 

It was ])revioiisly observed, during experiments 
on the formuhition of a diet for rihotlavin assay 
with chi(*ks, that middliu»s and yeast had a y:rowth- 
promotiny- effect which ('ould not he accounted for 
hy tlieir filtrate factor or dihotlavin content. Alm- 
(juisl observed that a diet of polished rice, fish 
m(‘al, ilried yeast, .salt, and cod liver oil wave better 


«»:rowth than a similar diet in which the yeast had 
been replaced hy concentrates of riboflavin, filtrate 
factor, and thiamine. 

Stokstad and Manninjr (./. liiol. Chnn., 126, (iST, 
11).4S) report the results of their experiment planned 
to .study this ‘•rowth-stimulatinj^' factor in yeast and 
middlin«:s. The results of their experiment indicate 
that the ;;rowth factor involved is distinct from any 
of the nutritional factors thus far described as 
heinjf rcipiired hy the chick. The authors also 
studied the distribution and cliemical pro])(‘rties of 
the fa<*tor. 

In all experiments vvliite liej>horn chicks, in 
«»roups of t<‘n to twelve, were used, hein }4 maintain 
ed in electrically ln‘at(‘d batteries and j»iv«*n foo<l and 
water ud I i hit inn. 

The autliors conclude, from the exiM*riments 
described in detail, that chicks rcipiire a dietary 
factor ft»r jirowth not identical with vitamins .\, I). K, 
thiamine, riboflavin, filtrate factor, vitamin and 
the antience])halomalacea factor. 

In lar^e amount this j»rowth factor is [ireseiil 
in alfalfa, middlinj»s, wheat bran, and yeast to a 
lesser ext(*nt in (*oi*n, and in very small amounts in 
poli.shed rice. 

It is insoluble in ether, acetone, and isopropanol 
but soluble in water and in mixtures of watei* and 
methanol. This factor can be adsorbed on fullers’ 
earth and on activated charcoal, and can be eluriated 
from the fullers' earth adsorbate by a I :1 :4 mixture 
of pyridine, methanol and water. 

The tiTowth factor is not destroyed by aub> 
clavin« yeast while autoclavinj? alfalfa did destroy 
it. Hetluxin^f in acid and in alkali media di<l 
destroy tin* f»rowth factor present in yeast extract. 

//. .V. K. 
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University and Academy News 


Mining, Geological and Metallurgical Institute of 
India 

(jAwnhvdpur, 7lh Drcnnhrr, imS). 

(1) Small scale manut*a<*1nr(' nl* in»n ami 

steel in India h.v the <lire<‘t method 
Ry \\ N. Mathnr. 

(2) The iron-ores «)t' the liailadila Kan«e. 

Rastar State- Ry ll. ( ‘rooUshaiik, 

The National Academy of Sciences, India 

{.lllahalmd, lUtli Dn-emhi-r. I'MS). 

(1) du])itor atmosphere. R»y A. U. Ihinerjee 

and Mohd. Nizaminhlin. 

(2) On the trematoile «emis Lyperosommii 

Looss, 1899, O)ieroeo(‘liidae) with 
a tleserit>tion t)t‘ two new species from 

India.- Ry R. R. Rnnde. 

(•O Two new species nt' Trematodes Irom 
Anhinfpi miIaiio(jii.s(< r, 

(4) Ohanues in the viscosity oT a}»ar sol with 
temperature. — r>y S. \. Ranerjee ami 
S. Ohosh. 

(o) (9ian}^es in the viscosity ol ajrar sol with 
eoneentration. Ry S. Ranerjee ami 
Dr S. (Ihosh. 

(h) Constitution of Santalin. Ry dajrraj 
Ithehari Lai,. 

iT) Further studies of the !•’ rejiion at 
Alliihaliiul. Uy U. K. Hiijl'*'' 

It. 1). Pant. 

(8) Migration ol* para hahijicn atom in a 
derivative of meta-eresol.--- Ry A. R. 
S$en. 


Royal Asiatic Society of Bengal 

{Calcutta, Jnd Janiiarif, litdff). 

( 1 ) Solstiee days in vedie literatiin*-- Ry \\ 0. 

Sen 1 III pi a. 

(2) R*h;ii*ata hat lie traditions Ry I*. C. Sen 

tiiifita. 

|i»i Madhn-\‘idyl or the Seienee of Sprinfj: -- 
l>y V. Sen Onpla. 

(1) When Indi'a he<*anie Ma^rha v’lii Ry 
\\ i\ Sim-Oiipta. 

lo) Rnulish lra«lition ol .Nimharka’s (’oni- 
nnmtary on 1h(‘ l>rahmasritras (N'edAnta 
parijiita-Sanrahha and Srinivasa’s Com- 
mentary on tln‘ same ( V’ediinta- 
Kanstnhha) Ry itoma Chandhuri. 

;(>i .Miea with ineliisions. ( b^rhihitid) Ry 

A. M. Heron. 

(7) Manuscript of a ’I'antra Work on the 
cult of Ranianana. (K.vhifnhil ) — l^y 
( ’hint a ha ran ( 'hakravarti. 


Indian Museum 

'I’lie Trustees of the Imlian .Museum, Caleiitla, 
have arranji'Cfl a course ol pojiular leelures on 
miseellaneous suh/)eets, ol whi( h the lollowiim will 
he deliveretl this mouth at o 20 t).m. 


2n.l 

K.'l.. 

riin-luMi 

:i Dlaiit 


71 ll 


Living 

ll.'i. 


9tli 

iM-h. 

M'linf ii 

s .\ rf . 


14tli 

Ki*h. 

Smue 

food 

^»la^\a^« ami 


eral'S 

t>f Imli 

a. 

Uitli 

2lsl 

Fell. 

IVli. 

The Kailio ami iIm- Sun. 
Pomoiious IMant.^i ot Imlia. 

23r.l 

Fob. 

l.'^laiuK* 

Ai(dii1e<Mure m 



India 


Kxistenee of 

28lh 

Feb. 

Frobalulitv of 


latV 

outside 

the Kartli. 


Mr S. N. Itjil. 

Dr L. n«»r;i. 
Pinf. Ssihiil 

Siibi.Mwnnly, 

Dr D. N. ('Inniru, 
l*rol‘. S. K. Mitru, 
(\)1. H. N. I’lioiirn, 

Mr l\'rcy Brown, 

Prof. M. N. Sjilin. 
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Letters to the Editor 


\Thr Kiiitnr is iint respniisibh- ft 

Confl^ii ration of Bromn- and Hydroxy-PInlr Acldw. 

R.'u\v»*r’ atnl IVrkiTi an<l SiTiiorisPn’ oMninoH hromn niul 
hyflrM,\y|>in'n‘ ariils frnm tV „ yimi'no hy dr^rndatioTi and to 

liavi* n*gnrH<'d all tin* ririds (imd'h*, 1; l)roi)iopiriii*, TI ; byilroxy 
pinir. Ill; iKirpinii-, (l\’) as la'lnnirinj; to flu* ri.v soHhs' 
nil flir tfrmiTul that tiu' final (|i']:>ra(latioM pifidiirf iwr.. 
riorpinii* a«*iil ( I \' ) pnssi'ssisl a < «‘onHj;unif inn, (iiilia and 
(tanapHtlii* liov\i*vi^r, havo shown ('onf’Uisivtdy that tho 
ron figuration of pinir arid obtained by tho dograda 
tion <if fY as also the syfithoti<' product oldaincd 

liy thf'in to be frans. They als«» expressed doubt nt>out the m 
eonfi^urarion of liydroxypinie nci»i (111), as assumed by 
Perkin and Simonsen <»n the ground of its not passing over 
fo the laetonie form. 

In view of these apparent anomalies, it seemed desirable 
to ascertain the eon!iguration.s of the two acids (II and III) 
and to eluci<lHt(> exactly at what sta^e in the series of reactions 
(I to IV) the change of configuration from trons to cis 
jictually (M'curs. 

The actual configuration of bromopinic and hydroxypinic 
acids was sought to be determined by reproducing these acids 
from their immediate ({(‘gradation products vis,, pinic acid 
from bromopinic acid and bromopinic acid from hydroxypinic 
acid, iimler experimental conditions not likely to cause any 
change in c(uifigurn lions and to compare the eonfigurations 
of these products with the original ones (from identity or 
diffenmee). 


r I hr ririrs r.rpnssf(1 in I hr Lc/frrx.] 

acid furnishes the same /mn«-piiiic acid from which it is 
derived suggesting /max configuration for the bromo acid ; (b) 
The hydroxy pinic acid (III) on treatment with phosphorus 
trIbromide gives back the identical bromopinic acid fll) of 
Perkin and Simonsen suggesting thereby that the hydmxypine 
acid possesses the same f roax-configuration. 

As both bromo}>inic (II^ and hydrox,vpinic (III) acids 
possess /roax-confignrations, as a natural s(»quel, the change 
from frttns to m (Configuration should have takem place in tJn- 
final stage of oxidation of hydroxypinic acid to norpinic aci.l 
The non-exist(*n(*(» of a laetonie form of the hydroxypinic 
acid (III) is also now clear. 

Pepartment of Organic Chemistry, P. (’. (lulia. 

Indian Institute of Science, P, L. Narasiinha Ibio. 

Bangalore. 7- 1 2-38. 

• 29, 1907. 18%. 

r, S„ 95, 1175, 1909. 

■’foe eif„ 1176. 

^ lit r, 10, 1505, 1937 

Clainen Reaction with Thloketonen 

In view of considerable importance attached to ^di- 
ketones as affording various types of reaction, it ^\M- 
thought a similar study on the corresponding sulphi • 
analogues would be of interest. 


HO„C-CH 

V\ 


CH'COoH 

\. 


CH-COpH 


CH-C09M 

/\ 


^CH-CHa.COgS CH-CHBr.CO^H CR.CM(OH) .002^ CH.CB^H 

(I) leans (11) cjj or traws ? (Ill) cis or trafls? (IV) cl^ 

(I) ?»& tm) 


(same or differenf) 


aine or different) 


'fhi* results obtained, may be summarised as follows: (a) <liftieulty to meet this end was due to the want 

The bromo-acid (11) on reduction with zinc dust and acetic si suitable method for offeoting their synthesis. The meth 
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of rc'pliicinff oxygen with sulphur by the reaction of hy«lro. 
gtMi sulphide with enolisiible ketones’ failed to furnish 
iiTonoiiierie eoinpounds. An extension of Claisen’s reaetion 
leading to the synthesis of thio-yg-di ketones eoiihl not also 
he elTeetcd iiptil now duo to any suitable method for the 
synthesis of un polymerised thioketones not being available. 
The thioketones required have now been obtained in a good 
yield from the <torrespondiiig Ihioketoiiie aeids and eondi*ns 
•»mI with aliphatie and aromatie esters in pres<*nee of emulsified 
sodium to give rise to unpolynierised thi(» ^-dikebmes. 
Keaetions eharaeteristie to the netivated methybuie group in 
these eonipuunds are b<*ing studied. 

t’liemietil Laboratory, X. K. t’hnkrnhnrty. 

I'niversity College of Hcienee S. K. Mitra 

(i Teehnology, 

‘)Ji. I’pper Cireular Itoad. 
t’aleutta. 15-l2-im 

' Mitra, Jour, Itul, Chrm. Sor^, 71, 193); ihul., 3/, 20S. 1938. 

Crystal Structure of Diphenylainlne 

'Phin plale-Hke crystals of diphenylamiiu* boimded by 
I'rism and pyranruiul faces are obtained out of alcohol. On 
exnmintition by l’’uess tind (V.apski goniometers and on 
>ler(‘(»graphie projection, the crystals are found to belong to 
the monoelinie lioJohe<lral cla.ss with the axial ratio 
h:.— 1.01: 1: 2.78 and ^—91“ 30'. 

X-ray measurements give a„=:^14.0 Ai b,/^-13.9 \ and 
(•„__39.5 ^ whence the axial ratio is calculated as 1.01: I: 
2.64 in close* agre(*Tnent with the goniomotrie value. 1’he 
mimlier of molecules comes out to be 32 per unit cell. A detail- 
ed report will shortly be juiblished el.sewh('re. 

Indian School of Mines. ,T, T. J)hHr. 

1 than bad, 10-12 1938. 

Tho generalized Interaction In a SXSXSX ( — S») 

factorial design, where S Is a prime or a power of a prime 

When iS is a prime or a power of prime, it is known 
that there pxi.sts a finite field, usually called a Galois Fiehi, 
''ith just S elements, on which the four fundamental opera 
lions of algebra, obeying all the ordinary laws, can be per- 
formed. Associated to such a field, a finite geometry of 
any number of •dimensions can be constructed, the co 
i>rdinates of any finite point of which are elemciits of the 
^cld. Besides the finite points, we can, in the usual manner, 
•cljoin elements at infinity, converting onr affine geometry 
'* projective one. 

We identify the »S’n finite points in our n-dimensioiml 
’■njective geotnetry with the .Sn treatment combinations in a 
'KSXSX factorial design with n sets of factors. 


It is easily seen that any parallel pencil of " .S ’ (n 1)-- flats 
will partition the treatment eombinatioiis into S .sets, 
the eonlni.st between whicdi represents .S’ I «li*grees of fr(’edom. 
It ean be shown that the totality of .S» -| ilegrees of free- 
d(»ni ean be represented in this way by the eontrasts 
appertaining to the ,S’m | .S’ ( | .j— (.s’n- l) '(.s' — |)j. 

parallel peiieils of our geometry. Those peueils nhose vertiei's 
are the (n.^.2)- cells of the fundamental simplex In the 
ill — I) — flat at infinity yield the n sets of .S'- -1 degree.^ of 
frt'edtnn eorres})onding to the main elTeels. Tho.se peueils 
whose vertices are the (// — 2) — flats at infinity passing through 
the (n 3) — »*ells of our simple.x will repre.seut the tir.st order 
interact i«jus. Through any (/i— 3) — cell, there pass just 
* S — I ’ (a — 2) — fiats at infinity which are not (a — 2) — cells 
of the fundamental simplex. Kach of these (a — 2) —flats is 
the vertex of a pencil of (?» — 1) . flats eorre.sponding to S — 1 
degrees of freedom belonging to a fir.st order iiitera.elion. 
Thus we obtain in this way just “(\ sets of (.S’ — |)® degrees 
of freedom correspond ing to the totality of the first order 
interactions. In gcni‘ral, the ^-Ih order interactions arc 
re]ireseiited by fjencils of which the vertices are (n 2)-- fiats 
at infinity pti.ssing through the ( n - /^ — 2) cells .of the 
fundamental simplex, thus giving just i 

degrees of freedom . Finally, the highest, order 
interaeiion is repr(*senf(‘d by pencils of which the verti«'es do 
mil pass through any cell or vertex «)r the fundamenial 
.vimplex. 

Now, given any two jsMieils, each reiiresenting .S' — ) 
degrees of freedom, their vertices, each a (ft — 2)- -fiat at 
infinity, will Imvti a common (a •3)— fiat at iniinily 

through which there pJis.s .S’- I other (ft — 2) — flat at 

infinity. The parallel pencils having tlu'se .S’ | other flats as 

vertices will correspond to (.S' — |)* degrees of fretslom 

which may bo defim*d as the degrees of freedom eorrespimding 
to the generalized interaction of the two initial .sets of .S'---] 
degrees of freedou) eaeli. It ean be shown thnt when .S'rr2, 
Hariiard’s’ definition of the generalized interaction in the 
ease of a 2“ design tallies with the general definition given 
above. When any tw'o sets of .S' — I degrees f)f freedom 

have got to bo eonfoumled, the (.S’ - I)’' d(‘grees of freetlom 
corresponding to their generalized intersud ion are automati- 
cally eonfoumled. It is, therefore, now as easy in the general 
ease as in the case of a 2“ ilcsigii to se»* what types 
of confounded designs are possible an«l to produce an.v of 
them directly and expeditiously. 

We have fully invest igatetl the vari(Mis jMi.ssibilitie.s in 
the case of 3«, 4« and 5** designs and eoristrueted diiTerent 
types of balanced nrrangemenfs, coiitVmnding analogous .sets 
of degrees of freedom, h’or greater details, we may refer 
to our paper on the subject to appear in a forlheoming issue 
of the Snnkhyu. 

.Statistical Laboratory, K. C. Bose. 

Presidency (\)llege, K. Kishen. 

ralcutta. 20-12-38. 

'Barnard, M. M. An enumeration of the confounded 

ariungements m the 2X2X2 faetoriiil ilesigiis. 

Jour, Jtoy. Stat. Sor., Suppt. 3, 195 202, 1936. 
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The Application of (.'o-variance Te<'hnlqiie to Field 
Experiments with MIxed-up Yields 

WluMi yoliu* plots of an aj»ri»‘nltural trial 

d.'iiiiHjfPil, YhIos' has Hovnlopt'd a mathoil »)f estimating the 
missing values ami of making valiit tests <if signifieanee of 
treatment elTe<‘ts. Bartlett* found that Yates' results can he 
ohtained by considering the problem as one of eo- variance by 
introilucing as many pseudo-variates as there are missing 
plots .and assigning’ tf) each of them values | and 0 suitably. 

A dilTerent type of |>roblem arose in an experiment in 
India where yields (»f certain plots got mixed-up. The 
general problem faced is of k plots getting mixed-iip. leaving 
a known total, say, «. P. <\ Mahahmobis and S. S. Bose,' 
applying Yates' methods g(d estimates of the k. - \ in- 
dependent iinkmiwns. I have found that this problem also 
yii’Ids to the teehni(|ue «)f c<i-variance. 

Introduce k- I pseudo vsiriates x.. ^ all having 

A aloe 0 in the unafTected plots and the values shown in the 
following scheme for the k affected plots: 


riot I 
.. 2 
3 


y 


I I 

I- A- I 

I I- A 


I «/A* 

I m/A- 

I u/k 


Synthetical ExperimentN In the Selinene CHroup 

Experiments are being made with a view to find out ?i 
genenil method of synthesis in this group of sesquit<*rpenes. 
ft-methyl eyeh)hexHnone was eondeiised with ^-ef hoxy-ethjtl 
iodide in presenee of sodamide in ethereal solution to givt 
l-iiiethyl-l-jg-ethoxyethyl eyelohexan.2 one and |.methyl-3-j8 
ethoxy-etliyl eyelohexnn-2-one. | -methyl- 1 -ethoxy-ethyl. eyj*lo 

liexanoiie was purified from the 1 : 3-isomer by eondensiug 
with oxalic ester ami the oxalo-derivative, on hydrolysis with 
baryta gave the part' ktuoiie, ( B. P. 99®/6.5 mm). This, on^ 
treatment with hy<lroeysinie acid gave the cyanhydrin (B. 1’. 
l47‘’/9mm) and this was dehydrated to the unsaturated 
nitrile with thionyl chloride ami pyridine ( B. P. 118‘' 20''/5 
mm). The unsatnrated nitrile condensed smoothly with 
oxalic ester in presence of potassium ethoxide. Tlfe oxalo- 
derivative was hyilrolyseil with alkali and was then oxidiscl 
with the <‘alculated quantity of hydrogen peroxide. The 
unsnturafed eynno-acid was re«lucod with soiliiim-amalgam aiai 
finally isolated as diethyl otter fm digesting with aleohol and 
solphiiric acid. If }»oils at 187"' 93"/7.S mm. 


CH, 


CM, cn,() c,n. 


/\/C(),C,H;. 

CC),C,M:, 


This, on treatment with hydrochloric acid, is expected to 
give the following Inctonic acid. 


„ A’ 1 i I - A' u/k 

The depemlent variable, i/, is given value a /A’ in each the 
k al1'e<‘ted plots ami values of observed yields in the un- 
affected plots. Next, construct a multipb* co-variance table. 

If h,, j are the partial r<*gicssion co-eflicients of 

<m j'l, j'y j ealciilated from the Error line, the 

adjusted values of i/, iianudy 



in the k affected plots supply the estimates of the individual 
yii'lds «»f those plots. In the unaffected plots the adjusted 
i/'s will be seen to be the same as the observed if\s. The valid 
measure of the treatment sum of stpmres can now be obtained 
by getting the tidjuslivl sum of squares of y from the 
( Trea‘ men ts-f- Error) lines and by subtracting from it that 
got from the Error line. 

Statistical Lab<iral<My, 

Presidency College, K. |{agliavan Nair. 

Calcutta. 20-12 1938. 

'Yates, P., A/ap. .hmr, AVp. Ajiii.. /. 129- 142, 1935. 

• Bartlett, M. P . Suppt. .1 . /.’. .S’. S. 4, 137-170, 1937. 

•' Malmlauobis, P. C. and Bose. S. S.. Svukhya, 4, (2) 
103 120^ 1938. 


CM:; 

CH, 

\ Cl I, 

CO.H -b 


Erom etmsideralious of the intluenee of the augiilnr 
methyl group, there are r»‘asons to believe that this lactoin* 
shoiilii have the <w\v eon figuration, like that of the natuiiill) 
oi-eurring bodies. Conversion of this lactone into brono 
estiT by alcohol and hydro-bromic acid ami to the cyano-cstfi 
by treatment with [>otassiutn cyanide nnd (he subseq\iciii 
hydrolysis to the tricarboxylic aciil (|) arc expected !<• 
follow- the same course as in the case of Kydon' who prcpiii 
^^-diincfhyl adipic acid starling from ' ’-iliineili.vl 
valerolactone. 


/\\ 


CH» 


CH- CH, CO,U 


/\/CO..H 
CO,H (,) 

^>elillic Acid 

It niuy be added that on allowing the^ brpmo-estcr ' 
react with sodiomalonic ester. i( may be possible to build 
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s- 9.iin*thyl <K*c!ilin systems with the appropriate suhstitueiits 
1,1 t>oth the rinj^s necessary for the synth<‘sis Jif natiirnlly 
I ., i‘urr iiij^ sesqu i terpeiies. 

The unsaturatetl nitrile obtained from O.melhyl-cyelohexan- 
(iiie cyanhydrin condensed rea«lily with oxalii* ester in 
jiresence of sodium ethoxide to give l-methyl 2-cyain)-^”. 
I vvlohexenoyl formate m. j). 1 10". This resisted thermal 
ilegradations upt«) 230°(’ and so it was hydrolysed and 


oxidised Avith hydrogen peroxide to give I methyl- 
hexen-2: 4-dicarboxylic aciil, m. p. 182". 

My grateful thanks are ilue to l*rof. I’. ('. Mill 
his keen int4*resl and advie«‘ during the iMiursr <i 
investigation. 

(Mieiiiical Laboratory, P. 

UniA’ersity (’ollege of Sidenee, 

(‘ah'utta. 10-1-39. 

(Vow. Soc., 1341, 1937. 
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SUPPLEMENT— Abstracts of the Sectional Presidential Addresses at the 
Lahore Session of the Indian Science Congress. 


Physics and Mathematics 


The Earth’s Magnetism and the Upper 
Atmosphere K. it. Ituinsinuflian 

'riw Frc'siiUiiUal address to the Matliemalies and 
Pliysies seetioii of the Indian Seieiiee Congress eon- 
tains a general survey of the piobleins of terrestrial 
magnetism, particularly of llujse which throw light on 
conditions in tJie upper atmosphere. After referring 
to the valuable eonlribulions of the late Dr X. A. 
.Moos to the .science of terrestrial magnt'tisin, the 
Presiilent said that the first <lefinite contribution 
regarding the eleetrieul ])ro|)erties of the upper 
alino.splu're eame from the study of (‘arlh’s magnetism 
which is still ]irovidiiig a healthy cheek on theories 
regarding the upper atmosphere and continues to 
be suggestive of fresh problems for experimental 
and theoretical investigation. 

Exactly a century r4go, the great (Jerman mathe- 
matician Gauss in his work ‘ .///</ewe/«e Thenrie dcs 
Krdmtujnethmus, developed the spherical harmonic 
method of analysing the earth’s fiehl and thus laid the 
foundations of a seientifie study of the origin of the 
field. He showed that practically the whole of the 
earth’s permanent field was due to causes within the 
body of the earth, but did not overlook the po.ssibility 
of a part, though a comparatively very small part of 
the inagnetie force measured at the snrfa<'e of the earth, 
proeet^diiig from the upper regions. He remarked 
“ We are forbidden to do so by the enigmatical pheno- 
rntuion of the Aurora Jlorealis, in which there is every 
appearaiK'c that electricity in motion plays a principal 
part.” 

'i’he .so-called “ permanent ” field of the earth is 
itself undergoing a slow .secular variation. Jie.sidcs the 
well known change in the dir<‘etion of the magnetic 
axis, the magnetic moment of tiie earth is slowly 
decreasing. Within the. last century, the decrease has 
amounted to nearly G per cent, of its value. 

jriierc arc also other variations of the earth ’.s field, 
.somt; regular and others irregular. The principal regular 
variations are the solar and lunar diurnal variations and 
their changes with season and solar activity, the annual 


variation and the elevcii*year variation. Of the irregular 
variations or disturbances, the most conspicuous an 
the w'orld-w'ide ‘ magnetic; storms.’ It is the ^study of 
these geomagnetic variations and of associated phenomena 
such as the auroras that have given most valuable 
knowledge about the upper atmosphere. 

’Phe solar diurnal variation of the magnetic field 
at any place on the earth is mainly a foundation of lh«' 
geomagnetic latitude and of local time. On magiieli 
eally cpiieL days, the variation is much greater when the 
sun is above the horizon than whet! it is behnv; it is 
greater in sumnur than in winter and increases willi 
sunspot atdivity. By the application of the. method 
of spherical harmonic analysis to the diurnal variations 
of the earth’s magnetic fiehl, it has been eslablishcil hv 
Schuster and Chapman that both solar and diurnal 
variations have their main source, outside the earth, hut 
that associated with the external source, there is an 
internal part whicdi produces about two-fifths of the 
cllect of the external, 'riiere is evidence to show that 
this irilernal field is due to indiurd currents inside a 
conducting earth. If the external source of the •'idar 
diurnal variations is assumed to be a current syst< ui in 
the !ipper atmosphere, the nature of the current < ir 
euits can be worked out from the results of s})heriv.d 
harmooie analysis of the diurnal variations. It eeiues 
out that the current system on a magnetically quiet day 
eon.sisls of four closed circuits, two lying north ot I he 
equator and two south. Of the tw’o circuits in eaili 
hemisphere, the one lying in the sunlit part ol thr 
earth is more inten.se than the other and the direel u>ii 
of the current in it i.s eloekwi.se in the northern heinis 
phere with its focus at about 'J'0°N. The euniid 
sy. stems arc symmetrical about the equator at the Inj.- »>l 
equinoxes, but at the sol.stice.s, they are more inlcO'' 
the summer hemisphere and extend across the (qi; 
to the other hemi.sphere. The total current-flow in 
day-time circuit at the time of equinoxes is a ' 
00,000 amperes. 

The location of the conducting layer i.s jd ■' 
problem of importance. In the case of luncar th- '•* 
variation, there is no question as to tiui cause c* dn- 
movement of a conducting layer of the atmospher« ^ 



SCIENCE 

AND 


CULTURE 


MARCH 1 939 

VOL. IV NO. 9 


^L/^cAionthly fjotirnol of and (tihutalfclencjcs 


India’s Mineral Wealth 


lllF. (incslioii (if lli<* (Mjii.scrv.'il idii jiimI proper 
111 ili/fi1 ion of liMliji’s iiiiiicr;il lins limi 

the ;ilt(‘iil ion oT lli(‘ piihlio I'oi* soiiicrniir. 
Tin* vital ainl indispcnsahlo rnn(*ti<in \vlii<'li tin* 
iiiiin‘i*al ainl iiirtal indiislrir.s of a (‘oiint ry rnltil in 
its national tM'oiiom.y cannot he ovcri'inphasistMl. 
<t\\iny to cxti'i-nic hackvva I'dncss <»r India, tin* con- 
Miniption of |)o\vcr pci* head j)cr vear and the con 
Miiiipiion of metals in tin' country is ahiiornially low 
in comparison vvilli otlxM* advanced Knnipcan 
‘•oiintrics. It! India is to raise hei* e<M»noiiiic 
standai'il, hotli tli(‘S(' will have to increase trc'inend 
oiisly and attention must, 1ln*reror('. lu* direett'd to 
properly orjianized scieiititic' methods of extraction 
and utilization of I’liel and otliei* mineral resources 
nl' the country. .Mineral n'soiirces of a I'onntry are 
not inexhaust ihle, ainl Mhoimh India, possesses 
tiiinerals oT practically all typi-s, thei*e arc vast 
di‘p(jsits of Hudy a Tew, the sources «»!' others heinu: 
''er,y limiteil. Due to unscientific nn'thods of 
' >:ploitat ion, coupled with lack of or.Lfanization ami 
proper deveh)pm(‘nt , colos.sal waste is takinu- place 
and the country is lu'in^- depriv'eil of enormous 
national wealth. It will not do to forget that Imlia’s 


resour<‘cs of some very important miin'rals like coal 
are far too limited and a position seems to hav»‘ 
already been rcaidied wlnm e\p(*diency and national 
interest demand that the ipiestion of cons(‘rvin^' 
these ami other metal resoni’ccs of tin’ ('onntry should 
he seriously tackled. 

In his [H’csiilent ia I aildress deliv i'ia'd hefore the 
( JeolojiV si'ct ion of the Indian Science (‘onjii'ess, held 
in January Iasi, Dr S. K. Ih>y sounds a timely m»tc 
t»f wai'iiinu’ and puts h»rwar'«l a stronii;’ ph‘a foi* the 
pr<»pcr <M)t)scrvat ion of India's minei'al wealth. 
Dr K’oy points out that within I he last lio years, tin’ 
wnrld has used moi-c metal ami more fuel than 
dnrinu' the luitire historical aue. .Minei-als like ('oal 
and peiroleum form the most important sources of 
power supply. .Miiiei-als also foian Important 
sources of raw materials foi* many chemi(‘al 
indu.stries. .Modern vvarfari’ to a vci'y lar^e (‘xtent 
depends on metals, ni1i-ati-s, petroleum and coal tar 
derivatives, h’or national safety, as well as for the 
future urowlh ami ])ros|)erily of tin* nation, we 
shall, thei'cfore, have imiin’diately .to lake up the 
question of planned economic exploitation »)f the 
mineral and iiu'tal n’soiirci's in the country. 


INDIA’S MINERAL WEALTH 

In liuliii tlion* is n jleplornhlo liick of kno\vli'(l.i»:i; 
about our iiiinrrHl r<'soijrr(‘s in things hikI in llioir 
possibilities. AVe Inive yet to know wli.il we e;in do 
with them and what we should not d<» with them. 
The exist inj*' lit era! nn* on the Indian minm'als is 
utterly inade(|nale and no seri«nis attempt is bein**; 
madt' anywhen' in India to ti'aeh mineral eeonomies 
to oiiv countrymen. Kxeejd for coal, we do not 
ptisse.ss (‘Veil the barest knowledge about the 
reservi* and resonn'es id* minerals in the eonntry. 
On the other hand, there beinj; no restrictions 
rayardini'- the (pialifieation of managers permitted 
to eomiiiet the opei'ation of metallilVrons mines in 
Imlia, there is nothin^’ to yuard aj^ainst the hnj*e 
wasti* <d* (»iir minerals dii<‘ t(» ifiiioranee or careless- 
ness (d* rnthl<*ss mine owners ami mine manaj^ers. 
Private ownei’ship resort inj* to nnr<‘slrict<‘d. care- 
less and nnseeintifie method of working’ has Ion**’ 
playe»l havoc with tin* mimn’al deposits of the 
ciMintry and tin* time has (Mime to serve llnmi a 
remimler that “ the owner’s rijiht to do as he pleases, 
to even sipiander national ri'.sonn'es, cannot be 
tolerated indefinitely hy society.” 

The (piestion of conservation (d‘ fuel is really 
a vital OIK* for our country. India has md been so 
liberally sup|)litMl by nature with hi; 4 :h ^rade coal as 
she has la'cm with other hiyh ^radc ores. Our reserve 
id! tirsl class metallur}.*ieal coal is severely 
and accordinj* to Dr Uoy’s computation, if 
are allowed to ^o on as at iirescnt, there is the 
likelihood of its heinj.*- exhausted in a very few 
decades. 'riieCoal Mining ( 'ommittee set u)) in MK»7 
worked out a somewhat longer life of the.se reserves 
but we cannot csca[)e the conclusion that unle.ss 
efficient substitutes for first class metallurgical coal 
are discovered and a vigorous policy of con.serva 
tion pursued, the steel and other important metal 
industries in the country may have to close their 
doors in another OO years. For the most economic 
exploitation of these reserves, s])eeial meth(»ds of 
workin**:, which were not «en(*]’ally a]>plied in the 
past, have j^ot to be resorted to. Measures which 
increase safety of workin«»- in coal mines of course 
make for consi‘rvation to a certain extent It is not 
as well knowir as it oujiht to be that as a result 
of s(‘rions minima accidents and the hnue fires in 
some of the important coalfields in the country, 


millions and millions id’ tons of our best coal have 
been wasted. The (Vrnl Mining’ (Committee in its 
report to the (lovernment indicated that under Indian 
conditions hydraulic stowin**: (otherwise known as 
sand .stowinji’) was the only economic and uiosf 
satisfactory method of conservation of coal. If the 
t lovernment put the recommendations of the. (’om- 
mittee into effei't by enforcing: sandstowinn' by 
law, the important problem of safety in mines may 
be satisfactorily solved. The collieiyowners have set ' 
u]) a strong agitation ajiainst compulsory saiidstow 
inji in coal mines, the necessary lej^islation for which 
is umler contemplation by the (lovernment of India. 

It is, therefore, necessary at the sta{*e to draw the 
pointed attention of the ])ul)lic to the note of the 
Mininj; and (leoloj'ieal Institute submiKed to the 
lUirrows (’ommittee : 

** If tlu- })jiliiTH‘c sheets of some of tlir 

eollieries whieli are in dilTieulties to-iiny for the jmsl two 
(ieeades, it will he Mstonishin^ to find the hir{:;e ]irofits uhii-li 
have been made durin}^ the tieveloimient or tlie first sta^e (d 
operation. That is, during the driving? of j^.alleries immojisr 
profits were made fr(mi hiifjje outputs ami in many eases "ill 
per eeiit of the eord liad already bc'en obtaiiuvl at inllatj-d 
profits during tlie last twenty .years or so. A sinkinj; fund 
should have l)een built up aj^ainsl tlie time wlien only pillar 
exlraetioii nith all its disad van lapses wouhl In* avail.able lu 
maintain an eetmomie output. That this Ims not l)een dom* 
does not alfeet (loviunmenl . It has luvn an e«*onomie safe- 
j4:uard for which the companies th(*msi‘lves and the royalty 
owners are responsible, Tlu*se two parties liave already luid 
(pjiek and profitabh* returns and now desire iState jmsisttim'e lo 
overeoiiie dittieulties of their own ereation." 

The oilier most importsmt Jispeet of the 
nneslion id* (M>iiserv;il ion lluil deimmds our serioiis 
jdleiilion is Ihe nit iumili/.Jil ion of eoni prmhietim' 
:ind eo;d eoiisiimpt ion. 'riiis would be possible l».\ 
iimkinj': thoroimh economic .survey of .-ill the coal 

licMs in Imlia and by undertakinj*- a programme of 
iiilensivc fuel research. The cokt* ovens owned by 
(lovernment and by bi**- industrialists at pre.sent use 
only superior «nide coal for iiiakinji’ coke and many 
of them recover the bye-prodnets. Very little 
known about the j»as and tar ])rodiiein«»: eapaeities 
of .second class Jliaria coal, an immcn.se (plant ity ol' 
which is annually used in inakin”’" soft coke 
Dr Koy computes that in tin; process of treat iu-i 
million tons of these poorer lirade of Jliaria eoa! 
for making soft coke, about million j^allons of lai. 
containin'*: valuable products, i.r., (motor spirit, Imhi 
oils and millions of cu. ft. of f»:as of jioon 
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calorific value and an enormous ijuantily of road 
lai'l are lost to our country annually. Oni* borne 
supply ol* li(iuid fuel bein**- very inadefjuate, il is 
ol i undf'iuiental importance ti» our ('onntrv to <*ai*rv 
out resea relies on our coal in <u*der to find out ways 
and means to economically save these millions id* 
• gallons of tar which are now heinj*- wasted. 

Dr Hoy siij>j'ests other important lines (d* fuel 
research which would result in better utilizalion (d* 
poorer* K’rade coals. Many infcu'ior «>rade coals, which 
are suiiposed to be unsatisfactory for steam raisiuir, 
can becomp quite j)ood for locomotive firirur find 
steam raisiiqjf in jreneral if made iido pniveri/.ed 
fuel. Pint owinj*- to easy fusibility of j)owdered coal, 
its heat 7*aisin«’ quality suffers. If, as a result of 
research, il may be possible* to hit at a jxior ^^rade 
of coal which does not fuse easily, it would then 
he quite suitable for all sorts of steam raisiiur pur 
poses and may easily replace first j-rade coal for 
such work an<l thus help to conserve metallurijiical 
<'oal. Als(» the lar»»e reserve (d* hijih ash serond 
class coal, which mak<*s unsatisfactory soft coke at 
liresent, throuKh re.search and treatment, mi»ht 
become a imteiitial additional r(‘sm*ve for metallur- 
gical purposes. 

The other important natural fuel existinj* in 
our country is |)etroleum, but Indian resources for 
petroleum are exceedingly limited. Kxcludin^’ 
l»urma, India produces only a quarter of its jirescod 
consumption of lu-arly 400 million oallons of 
petroleum annually. It is as much to the infer<*sl 
"f the bijr operaliny <*om|)anies who hav<‘ 
secured the monopoly of production, as of the 
ueneral jiublic, that all wastes are avoi«led. There 
could, therefore, be no object itin to a<leqiiate state 
supervision to ensure that production methods are 
•dways characteri7.e<l by a realization of the im- 
portaiKje of the conservativji of oil and ^as and 
prevention of waste. In countries like the r.S..\. 
'vith a well-developed petroleum industry, the 
^'‘»vcrnment actually employs a petroleum teclmolo- 
-ist to look after conservation and economic 
working of the resources of oil wells. Takiii** a 
bnijr-raufi’c view, it is desirable that the petrob^um 
■b'hls of India shouhl be contrtdied by such 
^bde supervisors. 


i^Ieasures for conservation and waste in mining 
should also be undertaken at once* in rej^ard to 
minerals like mi<*a, chromite and other nu'talliferous 
ores. India ])rodu('es about Pt)'" of the total 
commercial she(*t mica jiroduction of the w»»rld and 
she can r(*tain this position, provid<*d tin* ruinous 
methods now eniploy(‘il by small miin*-owm*rs in 
“ simply ])ickin»- tin* eyes out of tin* mines ” t») 
obtain quick returns are* ‘•iveii u[). Small e^apital- 
ists withemt tee*linie*al knowleelj.»e* anel moelern eepiip- 
meids we)rk the mini's usually to a very small elepth, 
and lhe*se* are* left inside fore'sts buried unele*r the* 
elebris still containiufi: lae*s e)f rupe‘e*s worth e)f 
minerals in the*ir (le*pths, which are* totally leist to the* 
e'ountry. State supervisiem that would safef»:uard 
the e*ountry from the elanj^ei’s of ruinin”’ our mica 
and either melaUife*rous mine's, without of course* 
uneluly interferin'* with legitimate private enter- 
prise's. wouhl be (piite wele-eime. 

Another ^re'at soure*e* of lo.ss to the mineral 
we'alth of our e*ountry is eliie to ve*ry low ])rie*e* fe*tch- 
e*d by the export e)f some vc*ry useful minerals like 
manjiane*se, chromite*, bauxite, be*ryl etc.. e)win»' to 
their entire di*])e*nde*uce* on for(*i« 4 n ele*mands. 
Hxe'cpt manj*ancse* the*y have* very little eu* no 
dcmanel in Inelia, though we* have* to buy proeiucts 
manufactureel from them at very hij^h })rice*s. With 
so many efficient che*mists all over the country the're 
i.s no ri'asou why this shoubi be alloweel to haj)pe‘n. 

We* note from the* pro.uramme* publisheel by the 
National I’lannin'*- (’nmmiltce, that fiii-l and mdal 
inelustries have be*en iuclmb'd in the* e-atef^ory of 
* Meither ’ indust rie*s i*ej*ardin|^ which the Committee 
is e*xpe*e'ted to foi’iniilate* scheme's. We* are* sure that 
the ('ommittee wmibl pay elue* attention to the 
important problem of conser’vat ion and proper 
utilization of Inelia ’s minei'al resource's, 'the (Joo- 
lo<»ie*al Survi'y of Imlia, which has been the* »uarelian 
of Inelia’s mineral we'alth in the ])ast, has re*ndere*(i 
valuable* servie*es in the mim-ral exploitat ieui of this 
e*ounlry. Ibit it is fe'lt that a more intensive 
anel extensive* suive*y of India’s mine*ral and metal 
re.sources arc now ne*e*e*ssary, anel this can be under- 
taken by the co-e)rdinate*el e*ndeave>urs of '^M'oloyists. 
mining’ e'n«ine*ers and e*hcmi.sts, backeel by tlie 
pre>vine*ial {.i’overnme'nts. The Natieiiial I*Ia 
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INDIA’S MINERAL WEALTH 

( Nniiinilti'C slioiihl rccoiiinK’iMl llic sell in, i»’ up of ;i 
linliistrijil l\«‘sr;irrli P»o;ir«l wliicli may 
lake up Ihis \\’(n k. 11 is only on tlir kasis of I he 


finiliiij^s of surveys and researelies condueted ky 
such iL eoiupelenl Imdy lliat a couipreliensive ami 
])lanned program me for I'ulure exj)loi1ation of llie 
mineral and melal r(‘souiees of llie eoiinlry may. he 
underlaken. 


Bengal Fisheries: 

A Programme for Future Work 


In our leadin,u' arliele in llie Iasi issue we slri'ssed 
upon llie ne<*essily oT paying- more attenlion to the 
dev(‘Iupmenl and improvement of fisli(‘i‘ies in this 
[irovinee ami for llie revival of (1 h‘ Defiarlment of 
l*’islieries wilhout the least delay so that prohlems 
of im])ruv<'im'nt of the lisheri«*s and llu‘ lot of the 
poor lishermen of the ])rovimM‘ may be suee<\ssfully 
lackled. We shall now sip^j^i'st a brief outline of 
Iho projiramme for immediate working whieh ma.y 
be undm-laken by a well (Mpii|)ped ;ind j)roperly 
staffed Deparlmeiit of l-'isli<'ries. 

'I’lie programme of work of tin' I’hslim'ii's l)(‘j)art- 
iiKMit ('an be divided into ( 1 ) work in refertuuM' to 
tislieries S( nsu sfnrf(t, and (2) soeio- economic, woi*k 
in rc.uard to both lln* lishermen and the llsheries. 

With rt'ferenee to (1), the deparlmeiit should 
earry oul a detailed survey of the inland, the 
esluai'ine and, as far as possible, of the foreshore 
tislieries of lh(‘ jirovinee. M'liis should inelmh' not 
only a study ol the Narioiis kinds of lish found in 
the dilferent areas but also of the respective 
(lUaiitities availabb>, the br(‘e<liie_!; seasons of differ 
imt spe( ies, their miuralions, maximum sizes attain 
(‘d, I'ates of j^rowth, food sup])ly ele. ’^flie life- 
histori“s of tin* diltei'ent fishes of ee(momie impoii- 
anee sliould be inveslioated in «letail, and the 
(|uestions of re])opulalin,u’ the dejihUed beds by 
nursiii}; the naturally hateh(*d youn»’ in special 
nurseries, and of au^iiientiii'^ their numbers, where 
neeessary, by setlinj;’ up hatcheries should be taken 
up. I he artilic'ial methods of l)ree(lin”’j however, 
do not, except iii the ease of the eai’ps, M‘em to call 
tor immediale action. I’\)r example, in the ea.se of 


till* liilsa to which a ^real deal of attention was 
pai«l since Sir K. (J. (Iiipta’s i-econiim‘nda1ions for 
the (‘stablishnicnt of h.'iteherics. it has, ;is a r(‘suil 
of recent investigations carrii'd oul as a sidi* line b> 
the Zoological Survey of India, been found that the 
ur»i:ent need is not the establishment of hateherii-s 
but, the conservation of the yoiiiii;’ of this speeiis 
which are ca])ture(l and desti’oyed in viry lar<.:»* 
ipiantities. The establishment «>f hati'hm’ies or at 
least- nurseries for various speeii's of fish shoiihl. 
however, lx* k(*[)t as a part of tin* pro»iranime of 
work, as this in addition inereasin.n’ tin* tish 
sujiply would jirovide tin* material for sludyin» the 
conditions under whieh the fishes thrivi* best, tln'ir 
rates of growth and various olht'r biolo.nical faett)i>, 
eoneerned with their 'ife. 

The methods of eaiiture and ti’ansport will alsi* 
reipiii’c detailed attention. .\s Sir K. tt. tlupta 
r(*marked, there is very little in referenei* to the 
methods <»1 capluri* whieh tin* lien.ualee tish('rma!i 
d(x‘s not know, but the methods (*mi>loy(‘d by him 
are olteii very wasteful and deslruetivi* besidl‘.^ 
beinj^ often crude and primitive; they must he 
improved and more rational and scientific methods 
ol lishiii};’ tor the conservation and iiiqirovement, of 
the fisheries encoura'icd. In re'iard to transport, 
inti'iisive research will have to be carried out for 
the best metlMxis of t ransporlinjr tish i'n as fr(*sh a 
eomliti(»n as possible either paidu'd in ice or by th(‘ 
mod(‘rn methods of cold storajj^e. Where the sui)pl.\ 
is yix'atly in excess of tlie demand and cannot be 
consumed tresh or economically exported, the extm 
(|Uau1ity availabh* must be i)res(‘rved by salline, 
smokin.ir or by both. Tor lish suitable tor canniim. 
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the possihiliru's oi' i)r{)thi(Mii»»‘ linn(‘<l pi-oduHs oC 
JiidiHii iishrs hikI tli(* pri'iHinilioii of lisli »>il, fish 
Mirnl Mini “UJino fi*4)m llu* jnirts must ;ils4» lx* 

uxpluml. 

Willi iTi'iinl 1o the stmin (‘(‘oiionrm work, in 
iuii lo |»rim;iry (mIiu'.mI ion it is csscnt i;il uivo 
tin* fisluu’-populalioii simple* insinuMions in the 
pi'iiK'iplos of co-oix'i'jitivi* workiiijn*. 'I'r;iinin*i' must In* 
imp;irl<‘<l in tlio (‘IrmiMilary liasie* facts of llicii* call- 
iii” and the value of tlic best und nmsi c<*onomic;d 
mctliixls of fisliin**- and the use* e)f more* up lo-elate 
fisliery appliances elenionst raleel. Anothe*i* impe)rt;ml 
jispecl, of the^ work is the*, ve'ry diflicult ]n‘e)hlem e»f 
ne-tliii}:^' these iishermeii out of the* clutclu's e»f the 
imme'y le*ndin^' mi4idle*me*n : for unless this is 
;ic< emiplisheul no niarke-el improveme'nt in the eMUidi- 
lion of the* iishermeii and. in eonseejuenee, e)f the* 
lishe*rie\s is possible*. I)etaile*d atte‘nli<in must also 
be paid to improve-niemts in the* methods of market- 
inji'. At the* pres(*nl nmm<*nl the* arrannemonis bn* 
market ini*' are* far from satisfactory. Kish is e»fte‘n 
plentiful in some areas while* none is available in the* 
ne‘i,i'hb«»urin‘>' elistrie'ts. As a. re'sull, the* j)riee*s 
r(*ali/eel in the* former are* hardly re‘mune*rat i\ e*. 
while* in the* latte*!* e*xhorbitant prie‘e*s prevail. 


Further, whereas the* ee)nsume‘rs have* to i)ay a ve'ry 
liif*h prie-e, the* poor Iishermeii elo imt u’e'l eve*n a 
pillaiiee. The e'euiditiem and epiality eif tish e)flVre*el 
in varieuis markets is se*lde)m eMuit rolb’il. in the* 
abe>ve* jiarajiraph we* have* me*nlieine*d emly a fe*w 
e»f the* nnnie*reuis [)re)ble*ms in re*fe*re'nee‘ te» market 
iii.u* auel other se»eio-e‘e'oni»mie' wen*k whie'h will lia\e* 
let be se»lve*e| by the* future* Kishe‘rie*s I )e‘part me*nt . 

In the* abo\e* su^i^e-st iems for the* we»rk of the* 
Kishe*rie‘s l)eparlme*nt the* marine* lishe*rie*s, both in 
the open se*;i ami e*ve‘n the* ldre*she»re* tisherie'S, have* 
neet bee*n inelue|e*il. as we* are of opinion that in the* 
first. instane*o e'lTen-ts simuld mainly be* e*eme'e*nt rate'el 
leiwarels impreivin^' the* e'eunlition e)f inlami lishe'rie*s, 
beeth fre'shwate*!* ami e*siuarine‘, to whie*h the pro 
jiramme* ed‘ work eMilline'd above* we)ulel eepially 
apply. The're can be no epiestion that, the* jireible-ms 
in eonne'rtioii with the* flshe-rie-s of the provine*e are 
ve'ry intricate, lhe*y are iiiiie'h meu'e* so than lhe»se* 
e»f aurieult lire* ami animal hiisbamlry. but is that 
any re'asem for the* iitte*!* ne}.»le*ct uhie-h si*e*ms te) be* 
1he*ir fate at the* pre*si‘nl 

\ a '\ us he>])e tlml the* aulhori1ie*s ami the* publie* 
will realize* lhe*ir re*sponsibilil ie*s. and that an e*arly 
start will la* made* for the* impro\ etiie*nt e»f this 
ve'ry impeertant and valuable* asse*l e»f the* provine*e. 
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The Age of the Mahabharata 


I'lii-: jircjil liMli;iii lln* MnJnihlmnilo, li;is Imtii 

1Im‘ sul».j<‘cl nl' ri-ilic;il slinl.v l)y sclinijii-s, ;iinl 

I0iii‘()|)c;ni. (‘V<‘r since S;mski*il urc hccjiiiic 

known l(» Kni'<»p<‘ nhoiit loO yc;ii’s a^o. Many 
allcmi)ts have been iiia<Ic to fix up tin* -late of wrilinjf 
of the epic, fiinl out whether the narrative 

]>arl of llie <‘pi(' has any foinnlation on actual 
oeenrrenees, and if so, what are tlie dates of 
these oeeui’rejK'es. Tin* lal(‘st entrant in this 
ifiterestin^ fi(‘hl is Prof. P. (\ Seii-j^upta, M.A., 
who, in an article published re<‘(‘ntly (Jour. Ikoif. 
A.s. Soi. p. 101, llhiT), examines critically 

the astronondeal rc'fc'Vc'nees in the Mdhitfihuratn and 
concludes fi’oiii tin'sc* that the ;ii*eat liuht betwc‘«‘n tin* 
Pandaves and the Kanra vas oecurrecl abmil 2140 P».(\ 
It would be a »reat c otdribiition ])rovided tin* ar**!! 
ments of the b‘arrn‘d professor can stand raticuial 
criticism. 

We arc* afi’aid that this is not the ease*. Pnd*. 
Sen-iiupta himself (piotc*s in tin* bc*‘'innin }4 tin* opiniem 
of the late Maharashtra scholar, Sankar Palkrishna 
Dikshit, that the Mdluthhanihi in its present form 
was reduced to writing- betwi'cn 441 IJ.P. and 27H l».P. 
Probably (‘om])ilat ion beyan ofi the earlier date and 
fiiiishc'd by the later oin*. Prof. Sc*n ‘*upta himsc*lf 
accepts this vi(*w, and strengthens it by a (piotation 
from the Mdlnihhanila that the author of the (*pie 
was aeuuaintc'd with Puddhist do(*trin(*s whic*h In* 
rc*futes. 

Wc* may add that the* epic* is permeat(‘d with 
ant i-lluddhist ic' and aiiti-Mayadhan feelinys ancl pro 
bably even the yrc'at Kmperor Asoka is villific*d as 
the incarnation of an (*vil minded Aslnir, o])posc*d to 
N'edic sacrifices (Adi Ptfriut), 

P»ut in s])ite of ail these reference's, it is cpiite 
possible* that the story of the (h'cai War may have 
be‘e*n take'll fi'om olln'i* fivatises, now exlinc*t. In faef, 
rete*]‘ene‘e*s exist in the Mahahhuntta itself; the pre- 
sent lorm is aseribeel to \’aisami)ayan and is saici to 
have been veeitc'd at. the e*ourt of danamejaya 
(probably at 'faxila), reputed to be the jiinat j^rainl 
son of the* Panda\as. There is some probability that 
danaine'jaya (lit. the* Shake*?* of the* Pe'ople*) is a his 


toric'al personage, and was a ^.re'at kinj?, as reliable 
reference's to him as a e*oinpieror, a j»‘reat empei’or, 
as one* who op|)ressed the* P»rahmins and on whose 
dc'sc'endants jirc'at e*alamitie*s befell, ai*e found in 
many Bruhmanas, but we know next to nothin^’ about 
liis times, and no sure proof exists about his descent 
from the mythic-al Pandavas, exceptin**- the* story in 
the* c'pie*. It is epiite possible that thei'e were* more 
than one danamejaya. , 

Lei ns now see how Prof. Sen ”upta c|e*due(*s his 
date's. He rejects the authority of the majority of 
the Paranus that Parikshit, the reputed grandson of 
the Pandavas, llourishe*cl lOlo or 1050 years before* 
the time of the ae*c(*ssion ed* the fii'st Nanda (doO-tOO 
P».(\) and shows that some* of the astronoiidc'al re* 
fc*renc*c‘s, c‘onnc*cted with the* vai'ioiis ine*icle‘nfs of the* 
^•re*at lijiht, ele*arly ])oint to the* fact that the Pleiaeles 
(Kriltika) then formed the Pirst Point of Aric's (the* 
point where the celestial eepialor cuts the ec*liptie.) 
In fact, it is mentioned in the ^ri'at e*pic itsedf that 
Kriflika (the e'onstellation of Pleiach's) is to be* 
I'e.u’areh'el a.s the first of the Nnksinilnis, the Piisl 
Point ed’ Aric's { Adusluislum /*(irni). 

Prof. Se'ii-j'Upta e-omc's to his c'emclusieui after* 
a laborious examination ed' many astronomiciil 
referene.*(*s„ founel chielly in the chaider dealirijj; with 
the fihantfd battle*. It is unnecessary to refe*r ti* 
th(*m in detail hei'e. as we frdly accept Pi'of. Sen 
•iupta’s cMntention, that some of tiK'se* ast ronorideai! 
rc'ferene'C's are* e'onsistent with the fact that Kritlikd 
formed the* Kii'st Point ed* Arie*s. Put there is anothe*?* 
interpretation for this eonsi.stency, which we ar*e* 
afraid, has been missed by the author. This inter 
pretation is that the epie-wi*iter has purposely 
e*arried out back calculations, and interpolated astro 
nomie*al reference's within the battle* scene, just as 
writers of de*tective novels start with a* plan of the* 
house in which the plot is laid, and fit all incidents 
ae*cordin«»ly. Incredible as this suj?f»:e*stion would 
sc'cm, this is the only explanatiern which (*an be yiven 
of these astronomie*al reference's. 

The other alternative is that when the. epic write*? 
pul the Mahahharntd in its present form, alxmt 
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400 lie had older inanuseripts. or ihmmumIs daliiiy- 
from 24r)0 U.C., wliieh eorreetly and faitlifidly 
•recorded the individual dates of the parlieiilar in- 
eidents of the fi^ht. Now we know that in the 
aneient world, least of all in India, ehronoloj^ieal 
ealeulalions were not very nmeh d(‘velope<l. In view 
of ahistorie way in whieh traditions have keen 
► recorded in the Vedas and the l^pauishadas, we shall 
be ascribing- loo imieh knowledj^e to aneient Indians 
if wo suppose that they eorreetly renieinberetl. 
(htwn to the minutest details of the ])has<‘s 
of the moon, dates <»!' ineidents wliieh o<*eurr<M| 
2000 y(‘ai’s before the time of wi'itiii}*-. It may 
be art^:ued that th<‘ writer had the historical 
sense to recover correct dates from ol<{ records or 
inscriptions. Hut a critical examination of the story 
in the e])ic shows that the writer was <levoi»l of any 
such historical sense. Though he profess(‘s to have 
written a story of ancient times {Itihasa), what he 
has actually written is a di<la<*tic poem in which the 
»reat names of amnent times, /loatiny- round popular 
tra<litions of his times, wert* lirouinlil on one canvas 
and made to play parts round his <*entral ethical 
theme, 'fliis was his exultation of Itrahminism, and 
of the sacrifices, denunciation of heretical doctrines, 
particularly of Ihiddhism, and a covert hostility to 
the empire of Mayadha which was fiourishinj* in its 
full j^lory <lurinj»' his time. In trying' to do so, he has 
been jiuilty of many hopeless anaclironisiiis, just like 
th(‘ (ln*ek epic writers. 

We havi' to .justify tliis ratlo'i’ scathinji: remark. 

The epic. des<*ribes a li^lit between two rival 
families who are said to have been ('onnectiMl as 
shown below : — 

SANTA NU 

._._1 ^ 

(1) Hliisin.'i (2) Vi«'liilra\irva 

I 

r " ■ * ' ; 

(3) JJhritsirsiHlra (4) riiudii 

I of tlic Painlava.s) 

i ■ ■ •• 

(3) Duryoilliaii.a (6) \ in I hist hi r (7) Arjiiii 
and other and other 

Kauriivas Pumlava.^* 

(S) .Mild Ilia iiyii 
(9) Pariksldl 


The epic makes l>hisma (1) lijiht duels with 
Abliimanyti (S) who is, as the table shows, fourth in 
descent from him, but is ri'ally tifth. h’or P>hisma, 
when a full “Town youth, renounced marriai^e and 
throne, at the re<iuesl of his father Santanu and the 
trirl who would have be<-ii his briilc bi‘c;ime his 
father’s wife, and later became the mother of 
\'ichitravirya. (2) So llhisma was at least eii»hli‘en 
years oldm* than (2), who die<l <'hildl(‘ss in his 
youth, on account of sexual excess, after a marrieil 
life of .some years, (d) and (4) are said to have 
been procreated by the sajii* \’yasa on his wiilowisl 
wives. So (1) was older than (d) or i4) by 
at least 40 yiairs. .\t the time of the battle, 
(4) was dead, (dj Is saiil to have* bemi an 
old man, and parlies ( fi ) and (7), who were 
mature men. were conteiidiii.n’ for the tin-one. The 
childn-n of Hi) and i7) wei-e ^rown Uj) youths, and 
one of tlu-m, .\bhii.ninyu, was old enmiiih to pro- 
create a son (the posthumous ihirikshit ). So (b) 
and Hi I miisl Ik^ about 40, id) would be about tiO, and 
(1) would be about 100 years of ajii*. \ow tin* 
(-pii- writer maki-s (1), a man who was at least a 
nonauenarian, fiylit duels witii iSi, wlio was pro 
bably a youth of IS. This shows that tlu* writer (d‘ 
the epic had no knowledge id' actual facts, but bas(‘d 
his story on va^in- traditions. That he was to soim* 
i-xteiil conscious of the inconj»rnity is clear from the 
fact that In* invents a myth that lOiisma. as a residt 
of his j^reat r'enum-lat ion. uot the blesslni*’ from his 
fathei*, that he would be ieehani ril jfii, i.r., h(‘ emild 
<lie at any time he liked. I»ut a twmitieth century 
man cannot put atiy trust in such nonsense. 

I have poitded out oidy one of th(‘ absurdities 
in till- epic story, but others may lie midtiplied. The 
desrri])t ions of the battles must have been wi'itteii 
from imagination by peo])le. who had iievi-r seen 
any ai-tual battle. They are too romantic, if not 
absurd, liefori* the battb', the Panda vas were mi- 
camped at I'paplavya, a city in tin* Matsiia territory 
(near fjaipur) and the Kauravas wen- at l{astina])nr, 
l Meerut District ). They should meet midway, oi- near 
the one city or the other. Why should tlu-y mai'ch 
full humlred miles to the north, to Kuruksh(‘tra foi- 
a ti»ht ! It is against all <*anons of warfare. 

These criticisms show that the writi-i* liad no 
actual knowled^^e of the llj'ht, except vajrue tradi 
lions, which he wove into an im])robable story. Like 
all aneient writers, he crowde<l all lloatin^ heroes. 
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who livnl ill popiilnr Iniditions, <»ii oim* cjinvas. l! is 
(juitc |)«>ssil)U* that the ])riiMM|)al rliaracters <U*scnl)*Ml, 
il* thry had rorporcal exist rm o, wci’o wiilely 
separated in spac(‘ and lime. Tliis sort nf inenn^rii- 
niis hlmdini' ^cnei'/dly liapp<‘ns diiriii^i’ an ('])i<* a”;(‘ 
when a period of unrest nr ureat ehanj^es, din* to 
int rodindion of new id(‘as, oi* of an auyi’ossivi* foroi**!! 
culture, S(‘parates two <listin<‘l (‘poidis, and 
the real liistorii'al |)ersjM*et i\ e of tin* inrvious 
epoch is lost and only tloatiii”* tra<litions remain. 
It is then that, as a reaction to the ])re 
vailinj^' culture, or merely fi'om a spirit of 
rfunance, the past is visuali/.i'd in a romantic linht, 
and cpii'S descrihini*’ the actions (d‘ past heroes arise, 
not in thcii* true hisloi*i(*al setting, l)<‘(‘ause tlie his- 
tory is lost, hut in a I'onianlie eolourinjr. Very often 
heroes separated in spaci* and time are erow<led 
toyethcr on the same canvas. 'Phis is trui* not only 
reoardin**- the Indian epics, hut also for those of 
other count ries. 

'thus, hu* example, Homer’s st(»ry of tin* sack of 
Troy has hec'ii proved h,y S<diliemann ’s excavations 
to he has<*d on historical ]ia])peniii‘is which took place 
about. 1200 Ji.(\ Tin* pei’jx'tratoi’s of this enU*r- 
prise were probably tin* Achaeans, the Akaiwasha of 
Pharoah Uamses’s ins('ription, (1200 H. who 
W(‘r<* the authors of the Mycenac'aii civilisation on 
the ( I reek mainland, ihit by tin* linn* the Himt was 
wi'ilteii (about NOO 1», (\ ), the Acluu'aiis wei*e <*on- 
• piered by invaders fi’oni the north who urew to be. 
the (I'n'chs of classical times, and they lu'ard 
the story ot sack ol Troy, and ;i piiet arose wlu) wove 
the story into an ejne poem. Ibit the Aehai-ans wen* 
transt»u'me<l into (ireek heroes, and every Hrei'k 
City Stale (O' imte at the time the poem was compiled 
was j 4 iv(‘n the honour of (mwiI ribut in;*- a hero for the 
sa( k of 'Proy, (‘haracters sejiarated in sjiace and 
lime W(*r(‘ crowded on one canvas. 

I'hirthi*!* examples are P’irdausi’s Sluilnutmali or, 
in modern times. Tennyson’s Mftrh dWrlhur, 
P’iialausi, writinj^' in the elcv(‘nth century, wrote 
about the jilories of ancient. Iivin, of the j'l'cat 
Sassanian dynasty, which was overwhelmed ]»y Hie 
Ar;;b invasion of lilS A.l). After nearly 400 years of 
Arab domination and inlluence of Islam, the historical 
knowledge and time sense had disappeared, only 
vaj^ue traditions, and a vaj.'ue s(*nse of past glory 


of Tran had roTnainod. Out of the.so Hirdansi, 
a ])atriotie Iranian, wrote his great epic from 
a sense of national pride in the glories of 
ancient Iran. I»ut anybody wlio wmuld try to con-^ 
struct history of ancient Iran of the Aidmemenids 
or even of the Sassanians out of Kii-dausi’s romance* 
u'ould find himself ho])elessly in contradiction with 
fact.s. In fact, the royal dynasties of Tran given 
by Hirdansi can bo with difficulty identifi(*d with 
the Arsaeids and the Sassanians, but there is no 
trace of the Aidiaemenids in his epic. 

Tennyson has reviv(‘d (uit of old traditions, tie* 
nmiani'c of Morlt dMr///j/r, a virtuous and hiodtl 
(diristian king of pre-saxon Kngland. The oi-igimd 
model seems to have been a certain Hriti.sh war 
leader, Artus (his histori(‘ity is not biyond doubt ) 
who app(‘ars to havi* oppo.sed the invasion of tin* 
West. Saxons. Nobody would think of ('onstrucl- 
ing- ' the history of pri‘-Saxon Hritain fi'om 
Tennyson’s great romance. 

The contention that wi-iters of heroic* ])oems are 
fond of (*rowding ])o])ular chai'actei’s sepai'ated b\ 
space and tiim* on one canvas can be also illusli*ated 
from Indian hislo]*y. When tin* North Indian 
Kajput dynast i(‘s wc'IM* overthrown by the 'Puckish 
invaders and g(*nuin(‘ history was lost, tlie bai«ls 
began to sing of old heroes in ballads out of which 
Tod compiled his romance (d' Kajasthan. In these 
ballads, most ho])eless anachronisms w(*rc commit- 
ted. lAir <*xample, Prilhwiraja of .\Jmere, and Ibina 
Samar Singh (d' ^vl(‘war were desci*ibed l«( be 
brothers-in law, and made !<» tight Mohammed (Jlmii 
in alliance. Now, imMlei'ii historical research ha- 
simwn that .Maharawal Samar Singh (d* Alewai' 
nourished full hundred years after Trit hwira.ia 
( l‘U)2 .\. I).), and, tln*refore, could not liav(* been 
Prithwiraja ’s brothcr in bnv. The ruler of .Mewar 
conl(*mporaiy with Prithwiraja. bore a tcdally 
diff(*r(‘]d name, and there was no proof that li<‘ 
rendered any help to Vrithwii'aja. Hut tin* bard w Im 
W’nde probably about IbOO A.l). had no hisloric-a! 
sense, and could not ri'sist the temptation ei 
bringing tw’o groat Kaj])ut, chiefs, .separated by fnli 
hundred years, on orn* canvas, in fa(*t, Tjal ' 
fiajdsllntn is full of unreal statenn'ids r.//.. Hi- 
story of Padmini, which has been shown to I*. 
il mere myth, having no foundation on fact i ra/ 
tlourisankar Hiranand Ojha’s Ilistorif of liujostlxt 
ill two voluims). 
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W(‘ (*nnviii<T(l lh;il llic wrilor 

(»r Ww r(UM‘lli iM'nliiry B.C., luivini'- n(»l his slm-y 
siiniliii* Ii.ms 1*011111111 h‘«l siiiiilnr 

misl.-iUrs. It is ;is fuliU* In look for hisloi-i«*:il 
iiiHlh*?* in lli(* Mdhtihliuraftf, as i 1 woiiM lie in 
l*’'ii‘(|{msi’s Shdfnunnali, oi* Tciin.vsotrs l/o/ 7 / 

d' Arthur. 

What worn tlion Hu* niotivrs wliicli h<| to tin* 
(‘oiiipilal inn of tin* Muhuhhurufu ! It niiisl j:av<* hem 
rnactiori to MiKhlliisni, ainl tn tin* ni'owinu- polilira) 
siipr*iiia<*y ot‘ Alayadlia on I lie Itnliaii (••ml irioiit , wIn n 
1 Im‘ stoi*y was (*oniinli‘<!. I•^)l•, tin* ci'Mlfal tlnaiir of 
Muhut}huiftfa is to yiorily the Ih-aliinlns and tlnir 
sarriticcs, which wt‘ia‘ a 1 that lime op(‘iily «lc<*lai*cd 
hy the hcrcii(*s (the llinidhists and the Jains' as 
heiii}:' ot‘ no ethi<*al, <n* majiical value. 

At that time, the Maiii-yan lOmpin* was at tin* 
height of its ])ower, and even liefori* Asoka, the 
Maiiadlian emperoi-s were ]ienti<*al in their ^•iews. 
'riie P»rahmins wanted to tell the people that «*\en 
hel'ore the I'ise of tin* Alaiiadliaii hlmpire, lndi:i was 
united under one empire, on the p!*ii.eiple <»!' a 
niiurumni ji/u eon.seei'at<‘d hy a jiireal saerilirr, *1 
feat whieh was possible liy tin* co-ojieration of tin* 
virtuous Ihiinlava hrothers and Ki'isluia. hadei* of 
the j)owei*ful Vadava elan. The hernes were chosen 
hapha/ardly nut of old tloatiiiii' traditions whieli, 
slrarifjiely eiioiii'ii. wei'c used hy the I liiddhisls also foi* 
illustratin'.^' their own moral theme, which is so 
diri'ereni from the Urahmiiiic id(‘a of moradity. 'I’ln* 
lJuddhist scripliires pre.serve ti'a<litions of a ure.at 
kinyilom id* Kuiais with (-apital at Indraprastha 
with killin’ l)hananja\a at its head, and Uidur as 
prime ministei*. Tin* l\in”'<lom was siipiiosed to have 
lieeii noverued on pei’fect prineiples of ri'jhtoous 
ness, and hotli the kiny and the minister were* hehl 
as models. In fact, Huddha was said to ha\e l>e<*n 
horn as Ridur in some of his previous inearnal ions. 
Sometimes the klinn was wlescrihe<l as hehuminn' to 
th(‘ Viulhist hii* u-laiO. 'I’hese t radit i»ui N sliow 

lhat at the t.ime of liiiddha, though pe<»ple n*iin‘mher 
(d a virtuous line of Kinai kinys reinninn' at Indra 
]>rastha and liearin**’ names like Vinlhisthir, .\rjun 
or Dhananjaya, they liad no deflnitt* historical 
knowledge about them. Similarly, there was then 
Iraditions of a ^reat Vadava l(‘adei' Krishna who 
'vas alj?o A student of npanishadic philosophy and 


wlio.si* trihe ])erished as tin* result of internal linhliin;', 
result td‘ a drinkiim <»rey. 'rin* Muhithhurulu wril(‘r 
hrinns ail those heroes on one e;in\as, and makes 
them Mih\erl the wickicl empire td" .Manadha (that 
cd‘ .larasainllia I. whi<*h ein'oiirani'd herrsx and estah- 
lish a kin.udom of rinhieoiisness as iindei'stood hy 
the sacrirn'iim- l*•|■ahmin priests. Then* is no proof 
yet lh;il tin* cha rai'ter:: were historic.!!. (»r exeii if 
historical, lhat they (lourisIie«l at one and the same 
epo(di. 'Pin* story writer has hnunjlif them lo'it-ther 
to ln*iL'!iten the elTect. 

'rher(* is no ilouht that the epic pia-serves e<*hoes 
of 'jreat historical events oeeiirrin.^' on the Indian 
<*ontim*nt hetweeii tint) !».(’. and LMJIMt !'>.( \ (time id‘ 
Aloheii Jo Daro.. hut (0 find old l!iea«*tiial histori<*al 
fa<*ts lu'hind them, we must wail till arehaeolo^i<*al 
excavations are carried out at the sili*s n'piiled to 
he coniieeled will these ilieidc'lits. 

In fai'l the latioiial interpretation td' the Alaha- 
hharatan sioi-\ appears to he that it was eonipilerl 
out of a mass of lloaliin^ hai'die lore eiirrerd diiriiiui' 
the tiftli eeidury iieh.ia* ( 'lii'isl alnud the hei'oic 
••icli.iiis of row’d dynaslie-. of the I’aiidavas which, 
shortlx before this linn*, r«‘iL;ned at Indraprastha 
and Kaiisamhi. hid whieh were supplanted hy 
Ala'.iadhan imperialism, Jpisl as 'Pod eoiislructed 
his slor\ of the heroes of Alewar out of hai’dic lore, 
loim after the house «»f Alewar had lost its iiulepen 
d«*nee or <*(‘ased to he iiiiporiant. rad while 'PihI 
wrote a I'hiMiiiele, the writer of the Mnlnihlnntila 
w rote ;i <|.'daelic poem roiiml a central theme (seltint:' 
up of l>lnfnu<irujihi aceordiii'j to I lie lirahminic eon 
eepiifins of social dhies': what we <-;ill a seiisi* of 
historical criticism was absent in h»dh. 

If this thi-oi*\ he .o-eepled, it is difliellll to sej* 
how the hard*': on '.\liom the coin'piler of tin* Mulnt 
hlitinitu depended eoiihl ha\e Iransiiiifled (‘orrcelly 
for twt» thousand ;ear.s iiie ex.iet phases <d‘ the moon 
«»n the dates when llie \ari<ii!.*; Ii*jhls of the lllhir(iht 
hail II- weia* .Mipposed to iiav<‘ oemirsa*'!. h'urlher. 
thou’jh ih.ere was memory of a ureal hallle fouuld 
hi*tweeii scions (d‘ a ureat ro\al house, all details 
of the battle were lost, Ihe hallle scenes as recorded 
in the epic are nn'rely inv<*nted stories, rather th/iii 
«'(*li<»es of a<*t iia I oeciirreiiees. '^Phe only <*orrecl tradi- 
tion wliich is preservetl in the I’auranic literatuia* 
is that the hatth* occurred lOlo or IdoO years before 
the linn* of the .Vandas. 
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Sui'h invoii1<Ml battle stories eaii be foiiiul even 
now. Kven tlie late Mr I?. (\ Dntt, who h:nl an 
aente historical inirnl, whib‘ tryiny to write the 
story of lfal(liu:hat for a Itenyali novel. invenle<I an 
improbable story. He makes Kana Tratap Siiifjh 
fit;ht ii personal duel with Selim, the (’rovvn Prinee, 
whieh is im])ossible, b(‘eaiise Selim was, in 1576, the 
date of tlabli^hat, a mere lad of eijiht, and now we 
knoAV from the aelual sf(»r,y <d' llaldi»:hat, as 
recovered from eoid(Mii])(»rary elironieles, that the 
battle story was (|uife otherwise, and Selim was not 
at all present in the liattle. The battle-stories of the 
Mahahhantfn, linxn.sel v(‘s mere inventions, no 

reliance can b(* placed on tin* iiat(‘s, or rather the 
phases of the moon recorded Hi ere. 

Why le Mnlmhhitraln, writer, tlnm, interpo- 
late these dates, and how eoii d he do ilf This is 

(piite a simple mattco*. It is veconb'd in the 

TdHlinud firdhtnand ami oiler <'arly texts that 

1h(‘ KvUlikd was the first of the XdLshdfrds, The 

Sdfdi>dlhd lirdhmiiHd shows knowledjie of iiabylo- 
nian mythoioj*y e.r/., the story of the (Jreat Flood 
as fouml in this lirdhmdud is a mere variant of the 


Habylonian flood story. T^robably in reeordinjr tlial 
the Pleiades was the first of the Nakshairas, it 
simply ee]i(n‘s tin* Paliylonian euslom of rej^ardiii}.'' 
the Pleiades as Die true Kast, wliieh became current* 
in Pnbylonian astronomy from the time of tlie last 
dynasty of I'r (about 2I1U0 H.F.). 

The Mdhdhhardld writer, when lie wanted to 
date his events, simply fell on this old tradition 
of re<rardinjr the Pleiades as the First Point of 
Aries, and dated every incident aecordinply. Even 
the <*nide a.stronomieal knowledj?e, as recorded in 
Hie Pditd}ddhd SUhIhdnid, or earlier, in the ViddHifu 
Jjjotishd whicli were eurrmit about 400 ]b(\, was 
(|nil(‘ siiflieient for this purimse. So we need not 
attach any historical importance to these astronomi 
ejd rcfcrtoiccs, and any attempt to recover histori<*al 
dates from them is bound to be fiililo. 

Tin* Mdhdhhdntid writer, of the 4th ccntiii*y 
l».(\, while insertiii”- astronomical i'efererie(‘s, merel\ 
<*alcitiatc<l hack on the assumption that the H'rc'al 
War was foU‘'ht when the Pleiades fonm*d the 
vernal eipiinoetial point, Ix'eause this was llic 
older tradition. 

M. X. N. 


Supplementary Astronomical Notes to the above article 


For the reader u ho is not ae<piainle<l with 
astronomy, the followinji' notes limy be helpful. 

The eelijitie or the sun’s path is a yreaf eirele 
(inelinc<l at aliout ‘J.‘P’2S' to the eipiator), whieh 
marks the position of the sun alon*; the Iteavetis. 
It is divided into 12 eipial divisioii.s, each of litP, and 
they are known as Aries (Kam), Taurus (Bull), 
(icmini (Twin), (’aneer ((.’rab), 'Beo (Biou), V'irf»:o 
t Virgin), Libra (Seales), Scorpio (Scorpion), 
Sayitlarin.s, (Archer), (’aprieornus (Sea-»:oat), 
.\(juarius (Water-bearer), Pisces (Fishes). The 
namch rejiresent the eoustel bit ions of stai’s through 
whieh Hie sun pa.s.ses. in eourse of a year. 

The moon’s path on the celestial sfiliere is also 
a jireat eirele, inclined at alxuit 5° to the ecliptic and 


4M 


for all jiraelieal ]>iirpos(‘S, may b»‘ taken eoiiieidciii 
with th«* eeli])tic‘. The iiiooii eonipIi‘tt*s its r»‘voluli<'i' 
in about 27 solar days, and iii;iny ancient nalio^.^ 
divided tin* path into 27 to 2H [larts, and called e.icli 
a Lunar Mansion, (or Xdkshdfrd in Sanskrit, MdiKil 
in Arabic). Each lunar mansion is aliout. l*).\ - 
.\bout 2} lunar mansions constitute a zodiacal siuo 
Thus the Si^ni of Aries orijrinally (‘omprised. Aswin> 
(p, y Arietes), Hhdrdni {a h c Musea), and (piarlei 
lieriod of Krillikd. (or Pleiades). 

From whieh point to be^in Hie counting’ <•: 
stars on the eeliptie? The two points of inlerse<' 
tion of the ecliptic and the equator arc teehnicall' 
known as the First Points of Aries and of Lilir; 
respectively. AVhcii the sun is at the First' Point o: 

SCIENCE 
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Ark'S, we have veriinl equinox, dny and ni«i»l are 
equal, and the aslronoinieal sf)rin» l)e<»:ins. The 
•other ])oint forms the autumnal e(iuino\. It is 
Irom the First Point of Aries that star (‘ounts tm^ht 
to l)es»in. Hut the e<|uinoetial [)oin1s are not fixed. 
Tliev reee<Ie at the rate ol‘ oO" per y(*ar and will 
make a. eomplete revolution round the eeliptie in 
nearly 21), 000 years. At about oOo A.I)., the vernal 
(•(piinoetial point was at ^ Pisees, close to Aries. 
But at that time, the j)oint was sui)pt)se«| lat least 
in Jndia) to be fixed, and it received the' naim* First 
Point* of Aries. Thoin»h the vernal eciuiimc'lic'al point 
lias now reecH'ded by about 2.‘F', and is almost at the* 
e nd of tlic' Siyn of Fishes, the same ‘ t'irsl Point of 
.\ries ’ for tin* vc‘rnal (*ciuiiioetial point still 
pc'rsists. 


Says Arthur M. Hardin»'. in the Jnunwl of 
('oh ndfr Ih forms. 

“Just west ot the brilliant Orion, in the eon- 
stellalion Taurus- the Bull is a little .••roup of stars 
called tin* Pleiades whicdi may be easily idemt iticsl. 
The Pleiades lie on a region of the sky whieli was at 
CUM* time* of mueh |.•■reatc‘r impoidanee, than it is 
today. About 4,000 yc'ars afio the vc‘rnal ecpiinox 
the point oeeupied by the sun on March 21- was very 
close to the Pleiades so that tho.se days the Bull, and 
not the Bam, was the first c*onstc‘llation of tin* zodiac*. 

Proof has reeently been found of the fact that 
the* Persians and the (diinese be;.'an their Zodiac* with 
the Bull and it is .said Itiat a burial eliamber has 
bc*en exc'avated in Kjiypt showing’ a list of c*onstella- 
tions of the zodiac* with the* Puill at the head of 


PlliadC‘^ ,, MiisrAi 
(Hhawani) 

♦ B Amur; 
(Aswirj:j 

, ^ 21 2 
(viljA'ot. 1,11 4') JO' e.' 

Diaomam Showing f’Rnf‘.;MON Of Vfumai IgniNoif 
Along Tnt Sun’s Pat ([(.mptk) 

Bet us now ‘»'o baekwards in time, .say about 
2,400 15.0. The vernal equinox was then at the 
lunar mansion of Kriliiko, at the very eonspic*ious 
I'cm.stellation of stars eallc’d the Plcdades. Tin* 
Babylonians who believed that the planets c*ontrol 
the destinies of men, had just .started ob.sc-rviiui’ the 
motions of planc*ts in their tem])le observatories, and 
they noticc‘cl that the lieliaeal risiinj: of Pleiades 
'i.e. rising of the slat;-}»roup at dawn) fell on 
vernal eciuinox. They started the eustcmi of rejj^ard- 
inj? the Pleijides as the lirst of the* lunar inansions. 
As it was not then .siispeeted that the vernal 
rcpiinoetial point had a slow retroy:rade motion, tlie 
'•ustom of eountinj*: the c*onstellalions from tlie 
Pleiades persisted for tliou.sands of y(*ars even up 
to Uomau times. 



TiMt 

vtRNiAL Equinox 

P 440 B.C. 

Krittika 

1 Babylonian 


Pleiades 

) Starting Point 

584 B.C. 

Near Bhakani 
Muscae 

1 OldGarga 

505 A D. 

^PlSClON 

) Varahamihir 

1931 A.D. 


Pre sent 

POSITION 


tlic*m. In the* astrolo«ic*al books of the Jews the 
Pmll is c*onsidc*rc‘d as the* first /odiai*ai si;;n, and 
the* ela.ssieal poets tc‘ll us that bulls were* frc*(|uently 
saerific'c'd to Jupiter ami that the i>riests pc*]*formecl 
thc*.se eerc‘nn)nies in the* dis«»ui.se cd’ a bull hc*adecl 
monstcT. l)oc*.s not Virgil say, “ the Bull with his 
‘•■oldeji hoins T)pc*ned the yc*ai’.'’’ 

Bec'ause of the prec'ession of tlie c*cpiinoxes, 
whieli makes it nec*es.sary for us to di.stin^iiish 
between sijiiis and c*onsteIlat ions of the zodiacf tlie 
vernal ecpiinox has slowly rc*trc)‘»rac|ed since that 
time, lirst throu«»:h the eonslellation of the Fishes. 
But 4,000 years aj^o the Bull was the leadiu}? si^n 
and the Pleiades wc're c*xtremely elo.se to what was 
])i‘obably the most important point in the .sky. 


Vol. IV No. 9 
^iAKCH 1939 


487 




THE AGE OF MAHABHARATA 

AImhiI, 4,000 yonrs Hjio. wlicii llio i>iill whs IIh* 
lirsi <‘<)iis1cll;!li<in of Iho llio ( 'li;iM(‘;ins 

vrry iiir;ism‘<-iiM‘n1s of liiiir. (Oil* int'nnna 

lion .-ihoiil llioir <*:i Irmloi’ ;iinl llioir ast roin»mi<‘al 
ohsoi'val icwis lias iM'cri nOlaificO f’rniii an aficionl 
woi'k Cfilh'*! 77/f Oh.st t rill mns nj litl^ sil|)|>«*s(sl to 
Oalr fniiii aiiniil 1700 li.(\ 'I'liis wurk oonsisis of 
70 IxMiks writ It'll ini , small t'ai-lhoii laOlots. TIh‘ 
|•^*slllls 1 ) 1 * llic tiOsci s at itHis (>r 1li(‘ ('haltlcans must 
liavt‘ Ik*(‘M kimw'ii hi lain* pooplos for |Ih‘ (•(‘U4)ralt‘t| 
asl roiiDiiifi', ridiomy, matO' iiso ol* Ihroc oclipsos 
wliii'li were <)l).si'V\<‘il in HaOvlon in 7l2l l*».(\ am) 
72() I 

I'iVcii lilt* Sanskrit Imoks wliicli arc siipptisrtl to 
l)(* miK'li oMfi* than tln' \/iihiihhiiriihf in tlii-ir ilatt‘ 
til* t'om piisi t ittii or (‘ompilat ion (‘clio tin' viow that 
tlif l*U‘iatlcs roriii llio Vfi'Mal (Mpiiiitiot iai point, 
'rim opii* ilfsoriln's a fi'jlit In'tn'rt'ii two ri\als. 
'I'lm Siifii jtnl Im lirnhinnii says: “ Tltr l*hiti(lis m ri r 
(If I'iali fritin lh( Inif hJnsl." 'Phis may In* an (m'Iio 
of tin- old time (•iistt)m of rcua I'dino' tin* Pleiades as 


the (ii*st. About uSt ll(\, Old (Jarjia,* :i pre- 
(ireek Indian Astronomei* noticed lliat. the (‘(piiiioe- 
tial point had shiftetl to Hharani (a h c Alusi'a). 
V’arahamihir in oO.”) fixed iiimn f-l*isces, close 

to the sij^ii Aries, as the I’'ii*st Point t)f Al’ii's, ami 
tin* custom til' re^ai*tlinn‘ Ai*i(‘s, the Warn as the 
lirst si^n. still ('onlinnes amount Indian almanae 
iiiak(‘rs of ohl style, tht)ii.uh th(‘ etpiimxdial pttini 
has shit'tetl about west, and is now in the si^n 
of Pisces. In llimln almanats, the dOth or )ilst ttf 
t'liiiifrd is kiittwn as the Mahff Vishtfhh Sunkniuli, 
th(‘ vernal e(|uino('l iai tlay. Put the actual 
etpiiimxes ocelli* on the Slh (Miaiti'a. nearly 21 days 
earliei*. Supj)ose two thousand years ln’nce, some 
laxly etniies aeit)ss an almanac. ot‘ P.Pbt statinu' doth 
('hiiilnt as the vtuaial eipiinoctial <lay. *He woiihl 
conclude rrom astronomical cab illation that the 
almana.e was da lei I 7)07) A. D. 

•■''‘TJil'i is fill' «!!iIi‘ jis^iLini'il I*' nl't (Jmijjji I'V /iiiriiT, in 
Ills ill Si t.irhti (hr Sh ml, u mh , p. |7-t. (Mil :i|»pi';ii.'. l'> 

li.’ui* Ii:hI sdiiu' Mill Ilf olixiM \;iliM y mi lln* IniiiKs nl' 
llic ani'ii'iX S:ira.'‘\\:il i, ainl !«• ii'fi'i i I'M lo in llic \l<ilitihli<niihi. 
Out III- niii't lint lu' i-mit’ii^i'ii \^itil tlie latrr (lai'ua, aiillmi nl' 
(tunn Siiinhihi, uliicli tall\*< nl' Siiiina fhiii's. 


Mineral Production of India and Burma 


hoK somi'liiiie past, the (b'olnni<*al Survey ol India 
has been piiblisliin.o annual revi(‘ws ol* mineral 
prodiietion in the eoiinlry. At jiresenl, Irnstworthx 
aniiiial returns are available t*or most ot* tlie more 
ini])orlant minerals in India, the eolleetiixi of reli- 
able statistirs beiim- impossible only in the cas<* of 
minerals exploited mainly by primitive Indian 
methods b,y persons workinj; independently and on 
a very small scale. Put the error in the annual 
ti^ures for prodnctioii of even this <'lass of minerals 
would be charaeterized by some decree of constancy 
ami a comparison of these figures for successive 
years would enable one to follow the livneral li*cnd 
of the Indiistrv. 

Inlerestinu and important infoniiation is avail- 


able from the i-ei'cnt i)nblication in the records of 
the ( Jeoii.j'ical Survey of imiia of lln* antfual return^ 
for Mineral ProdiK'tion in India and Purina durin^^ 
I9d7.“ In the follow inii' tables are shown tln‘ total 
value of minerals in liniia atxl Ibirma, for whiei: 
returns of production aia* available for the years 
Phil) and IbdT. 'Phe Pmuies »iven iiudmie the total 
tu'ixluction of Ib’itish India as well as of the Indian 
States, tin* data for which are provided by tin* Phiel 
Inspector of Mines, the Local ( loveriimeuts, the 
Indian Durbars and the Political Agents for Indian 
Slat<*s and .Mana^em(‘nts of Miniiij^ (Mmpanies. 


*liiriirfis of Ihi (itolotiinil Snrri jf of Inilin. V‘)l. 7b 

Part 3. PI). 3()3--3‘)7. 1938. 
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MINERAL PRODUCTION OF INDIA AND BURMA 


'r.VHLK I 

Toto} mint of mint nils for irhich n turns of pro,lurlioii 
in Indio, ore oroitohlr for the iftors 19^6 oinl / 9 < 7 . 




1937 V 

aritniiia pet ci-m. 


€ 

.£ 


Ooj)l 

4.699,128 

5.872.364 

1 25d 

.Manjiaiic.sc cre 

1,124.-122 

3,229,554 

! 187-2 


2.29^.IM 

2.285.404 

O' 3 

ieii 

fi89.963 

1.079,702 

1 5()‘5 

IVlrolcuia 

915,188 

1.030.591 

i 12‘6 

I'.iiililinj; ni:«t«*iials . . 

658.501 

728.562 

t lO'h 

Salt. 

554.099 

612,584 

i 10-5 


30().TO 

3f)6.280 

-1 21-7 

Iroa-Dic 1 

294,125 

344.840 

-1 17-3 

llnaaiitc 

62.421 

84.(i86 

f- 35-7 

Sail pel ro 

8().27J 

84.048 

25 

( 'lifOMiilti 

45.450 

62.826 

I 38-2 

li’crrarfnrv laa t(*iial.s 

29,798 

55,970 

1 87-8 

' lays 

22,057 

24.229 

1 9-4 

Ma^nc'sitc 

7/)84 

12,326 

1 fiO-4 

Strain c 

11,803 

11.671 

n 

liarytes 

1,20C, 

11.223 

1 830*6 

.Monti/, ites 

8.116 

10,554 

1 30-0 

OypstiMi .. 

7,396 

8.913 

! 20*5 

I'liller’s caiili 

5,389 

5,640 

J 4*7 

Itiiu.xili' 

548 

4,650 

i 748-6 

Oiarnnnil.s 

4,675 

4.134 

11 6 

/ilTOIl 

6.335 

2.935 

53*7 

Silver 

2,528 

2,432 

3*8 

Timtistcieoi" 


1,842 


Ochres 

2,749 

1,788 

■ 34*9 

Ofiiphite 

331 

1,226 

1 270*4 

Asbestos 

234 

453 

1 9 3 '6 

i'’els[»tir 

454 

255 

■ 43*8 

tleryl 


148 

f.8’2 

Aptitile 

99 

125 

t 26*3 

(ijiriu-t 

5 

124 


Oenlonile 

102 

()8 

33*3 

Sapphire 

l.()82 

41 

97*(i 

Ttinlalife 

76 

23 

69*7 

Soila 


2 


Total 

11.837.411 

15,942.213 

i 34*7 


Tlie iiicivaso in tlu* value of the proihie 

t'oii of all niiiiei'als in Imrta in Itl'lT was {:4,lt)4,S02 
er .‘U'7 i)e?* eent ainl in I’unna was or 

2-1 ‘9 ]ier eenf. 

The avera<»e fi^'iire for the (jiiiiuinenninni 
linjPj;} was fjo, 194, 1*2:1. In 1924 there was an' 
'■Jpparent inerease due to hij*her average value ofj 
the ruj)ee during' that year. T :en heyan a steady 


(leeiine and in 192S it taniu* dcwii to i*21 .SSS,r>‘2S. 
The fiiiures for 1929 record a slight increase of 2' 
hut the decline was resiiiiied and the lowrsl lij.iure, 
l'ir).:iI2,2;l.'). was reac'hed in 19:12. In 1J):I:; the tide 
turned a^ain and th(> ri.se (‘ontinned till I!):;;), when 
it rt'ached t: 19,,:UH.SS(). In IPilti tin-re was a small 
inci-case of t'7h.h‘ll and in 19:17 a jji'cat iiicir.isc (»f 
L'.'),!) 14,*2:it) for India and llnrma eomhiiied. 

TSMLK il 


Tolol tolui of miiH nils jnoduenl in Jlurino, for u hieh fiiiui'is 
of inotlio lion on oioilohlf for the iitois 19 iO ond I9M. 



1930 

1937 V 

ai iaf ion per cenl. 


C 



1 ‘rt roleimi 

3.7 36.805 

4 , 474,147 

1 19*7 

l^ra.l 

1 . 269.262 

1 . 801.719 

i 4 r 9 

1*111 <‘oiic«-til i.‘ites 

780.689 

824,001 

1 5*5 

rnai;st<*ii rmu-i-ni ralrs 

307.624 

(> 03.214 

1 9 ()*I 

>='l\ef .. 

516 .f)r )0 

553.458 

! 7*1 

/int- com ent lilies 

303,356 

40‘).054 

i 34*8 

ihnhliii^ iii:i n-i ia K 

158.21 1 

194.550 

i 22*9 

<’e|>pr| inulte 

151.126 

181.839 

1 20 3 

Ni« kel sp»*iv.< 

1 1 1 .489 

104,590 

6’2 

8 alt 


() 2 . 02 () 

i (i 6 * 5 

Aiitiitionitil h’.'ol 

2 t». 03 (> 

31.652 

! 21*5 

,Ia<leile . . 

13,412 

1 3.0 30 

2*8 

i toil oie 

7.915 

7 .() 4 / 

3*4 

Iviihy ami sappliin- . . 

7.319 

7 .(K >9 

3*4 

tiohl 

7,820 

6.333 

19*0 

I 'la NS 

1 ,540 

1.367 

11*2 

Aiiiher 

409 

im 

>63 3 

'Potal 

7 . 436.930 

9 . 27 (\ 3()4 

t 24 9 


(’oal and petroleum I'emain at the head of the 
list with pi’oilnetion tijiures of tivtM' ti\'e and a half 
million sterlino’ and manuain-se toa- comes third with 
thiaa* million four InindiaMi thmisand stciTin^i. 

Of the more impiu'tanl minerals, percentage 
inei'cases are shown h\ c(>al in Imiia «d‘ ‘Jo.O, 
))elroi<‘uni in Hurma of 19.7 and in India of 12.(1, 

manganese oia* of 1S7.2 in linlia, mica in India of 

od.o, lead in ilniana of 41.9, hnildin.u: materials in 
India of 10. (i and if) l^uimia of 22.9, tin j'Oficent rat «*s 
in P.iirma of 0 . 0 , salt in India of lO.h and in Hurnia 
of (ili.r), tunj.tsten eoficeiit rales in llnriiia of 9li.l, 
copper ore in India of 21.7 and ('oppen* matt)* in 

Uiirnia of 20. :i, iron ore in India f)f 17.S, silver in 

U«irma of 7.1, ainl zinc concentrates in Ilniana 
of :i4.s. 


v»l. IV No. 9 
'IARCK 1939 


489 



MINERAL PRODUCTION OF INDIA AND BURMA 

(lokl sh(»\vs ;i tiMiliiij*: t‘nll uf 0.)^ for 

iiidiji and 19.0 prr rriit of liurnia’s small production 
anil nickel speiss I'ur lJurma of 0.2 pci' cent. 

The average numher of persons employed daily 
in 19117 in the production of minerals I'rom mines 
in Jmiia (fimircs I'rnm lliirma are not available) 
for which reliable retui'iis of labour statistics arc 
availabb', was :l7d,l29 against :i42,7(il) in the previou.s 
year. The important mineral industries in provid- 
ing cm|>loyment are, in order, <*oal, salt, manuauese 


ore, mica, gold, and iron-ore. Additional employ- 
ment is of course provided in the transport, smelting 
ami refining industries. 

The nutnber of mineral concession.s granted in^ 
1947 was 291 prospecting liceii.ses, 57 mining leases 
and 27) ipuirry leases in India and 271 prospecting 
licenses and 4(> mining leases in Burma. These 
tigiires are much above the average figure for the 
last five years and show that interest in mining 
entcrjiri.se is reviving after the jieriod of dej)ression 

S. ]). 


The Sugarcane 


llotanic.'diy the sugarcam* belongs to the great 
family of the (Jrasscs, a family which man has ex- 
ploited more than any other group. In the case of 
sugarcane, he has not bothered about the grain, he 
is conc(‘rned with the stem of the plant and with 
the sweet sap which that stem contains. As to the 
place in the world where sugarcane originated, 
som(‘ consider that its original home was New (luinea 
and others, that it was India, where it may have 
arisen from the wild sugarcane. 'Phis wild sugar- 
cane is still with us. It is one of the commonest 
grasses in many parts of India, known by such local 
names as /vaiix. 

The number of sugarcane varieties now avail 
able is due to the work of plant-breeders, and their 
work is made possible by the fact that the sugar- 
cane does, in certain ciri iimstances, produce real 
seisl. Seedlings I'aised from these seeds oftiMi do 
not exactly r<'seMd»le the parents and this variati«»n 
can be cond)ined into one. and this has been <lone 
repeatedly so that soon- of the canes grown in India 
today have a nn>st complex parentag«*. including 
among tlu'ir ancestry tin* wild sugarcane. 

Kv«*rything has an exce|)tion, however, and 
cast's have been ob.servetl where su<I<ienly a ditfereiit 
kiml of cane springs up fnmi a planted set. This 
“sporting” as it is called in gardening language 
or bud mutation as it is called in seietitilic i)arlance, 
is mv)st obvious in coloured canes. Recently sugar- 
cane scientists in Mysore liavt* found that this kind 


of sporting can be imluced if the bud of a sugarcane 
is subject eil to X-ray treatment. The lmp(*rial 
(Nuincil of .Vgricultural Kesearch Jias been Jieltiing 
to finance this work, which is of scientific importance 
ami has already given some jiromising variants. 
Thi'se have* Ixmoi called Mysray varieties. 

One of the most interesting ways of trying to 
deal with insects, who bore int<) sugarcane ami 
ch'stroy it, is what is knowui as biological control. 
This ctuisists in finding other insects which will li\e 
on the pests and eat them. Some very interesting 
and successful work of this kind has been <*arrie<l 
out at Mysore tind tilso in Orissa using a small wasp 
Trii'hogramma whieli lays its own eggs in the eggs 
(d* the hor<*r. This Triehogramma has got be 
muHijilicd and this is done hy allowing it to hreed 
on tin* eggs (d* another insect which it jiarasiliscs. 
This other insect is none other but that loathsoii-r 
catcrpillai' whicli you find crawling ahont in ohi 
grain or Hour. Aflcr getting the wasps so multi 
plied the iiarasitiscd eggs of the riee, insect arc then 
put out in the field in Jtirge numbers in the hope 
tliat wheti the wasps emerge they w'ill go for Ihc 
eggs of the horer wherever they find them. Ooni 
billed with this is a system of earthing up the bas< 
of the, eaiio to prevent the Imrers getting in between 
the leaves and the stem, and a eombiuatiou of tin 
two methods is jiromising in certain areas. 

— From a hromhusi falh bjf Dr W. Burns ol />r//n 
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Is Life Possible in other Planets 


(Cnnl'nued /ram the laal laaue) 

K. R. Saha unci A. K. Sulia 

Lv (HM* pr(‘vi(>iis jirtirlc, we <liscusscMl in a 
way Iho iKH'ossary miuisitcs Tin* any rorni 
nt' lifo to exist on the <lifl'ei‘enl planets. We also 
(liseifssed what are the methods of invest i^atin**- tlie 
|)hysieal eoinlitions exist inj*- over tin* surfaee <>L* 
(dlier phuiets. In the present artiele we shall 
diseiiss in »reater detail the ivsnlts of sueh investijia- 
lions Cor each |)lanet and see what lifrht they tlirow 
on tlie question of existenee of lilV in other phnn'ts 
oC our solar system. 

Mercury 

'riiis jilaiiet vvhi(*h is nearest to the sun is ex- 
eeedinj^ly small, its mass ])ein^* ofdy 1/*J1 that oC 
earth. V'eloeity of eseai)(‘ is vei*y low (-i.C) km/see). 
^[ereiiry always turns tlu' same Caee towards the 
sun and the temperature of the sun-lit face may he 
as hij»li as (t, whereas the temperature of the 
other fae(‘ must he very low. It is thei’efore im 
])i‘ohahh* that Mereury should possess any atmos- 
phere. This is coidirmed hy tin* (‘X<‘eediu}ily small 
value of alhedo (0.07) Avhieh is even sitjaller than 
I hat for the moon. This ifidieates that li^ht is 
letieete^l from a hare solid surfa<*e and the ])lanet 
has no j^aseous eiivelo|)e with elouds floating’ ifi it. 
The spectros(*opie experiments likewisi* do not jiive 
any evideTiee for the existenee of any atmosphere 
on tin* jdanet. The prolongation of llu* horns <d' 
<M*eseeTit hy twilight has never lu'en ohs<‘rved lor 
Mereury. Mereury has ])rohahly as roipili a surfaee 
as the moon. Considering^ all these we may say with 
ahsolute eertainty that it'd life ean exist {)n this 
I>lanct. 

Venus 

Infinitely more deserving of inten‘st is the 
heautifiil planet Venus, th(‘ twin sister of the earth. 
M is the most hrilliaiit luminary next to tlie sui| and 
the inooti m the lienvens and ai)pears for a part 
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of the year as an eveniim’ star and foi- aiiothei* 
]>art as a morning: star. 'Phis planet resemhies the 
eai‘th in many respi'ets. Its mass, surfaee, volunu* 
and density are all vei*y neai’ly equal to those of 
the earth. The veloeity of es<*ape is 10 km/see. 
whieh is almost equal to that for tin* I'arth and the 
value of the alhedo is ().h‘J whieh indieates that the 
|>lanet is eompletely enveloped hy a mueh thicker 
layer of elouds than (‘veii the earth. There are no 
»*onspi<Mious surfai e-details, tlu>u;!h K«)ss in 1!1‘27 
ohservefl .some ill defined markiuus of vei’v short 
duration in photographs of tin* plam^t taken with 
ultra violet li^ht. whieh are ]M‘rhaps due to varia- 
tion of rcdleetivily of ehmd sheets. Differeuees of 
tone. hav(‘ heeii ri'ported hy observers, who would 
have us h(‘lieve that thesi* are due to ehaiminji: 
density of elouds eoverin^ tin* planet. Ihit these 
reports ditfm* frtmi eaeh ollu'r so widely that we 
eaiinot aeeepi withoiil doiiht l!i(‘ real (‘xistenei* of 
I he.se variations of lom‘s on the surfaee of Venus. 
The veloeity of rotation of the iilanet is vei‘y un- 
certain and luis been yiveii values raiminjr from 24 
hours t(> .several months. This is due. no flouht, to 
absence of piominent surface marking's w’hieh 
nMiders the ohsm'vation of rotation of the planet, 
extremely tlifti'euM. Pettit and .\iehol.son have how- 
ever oh.served that the temperature of the dark side 
is uniform and not very low, heiii”’ about 2r)'’(h 
The sunlit, face* is not. mueh hottei* which can only 
he explained on tin* assumption that this is the 
temp(‘rature of the retleetino- surfa<*i‘ of the hiyh 
elouds eoveriim- eomiiletely tlu‘ surfaee of the ])lanet 
rotatiiiu’ with linite veloeity round its axis. 
If the planet, were t(> turn always tin* same 
face towards the sun, the tempei'atlin* of the 
illuminated face* would have hemi mueh higher 
wdiile that, of the dai*k face would have 
l)een mueh less than what are actually ohsm-ved. 
It mijfht he suynested that heat wouhl travel from 
the sunlit face to the dark side is-diieiiijr thereby 
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tin* <linVr<*iicc {»r N‘iii|)r!';iliin'S of llir two f.-iccs. 
lint coiisidoiini^ llio itIhI ivi* sin.-ill css of lliis 
\vc loivc to ndiiiit lli;i1 tliis proci'ss of 
lr;msf(*i‘i*iH‘i‘ of luwil from oik* fiiiM* |o ;{i!otlu*r would 
iiol snffi(M‘. <’iri<i I Ik* plaiicl miisl (M.iiscfjucnlly Ix* 
su|>[)osrd 1o ro|;ilc. 'rile <*\ i<l(*iKc f(H* the presence 
of nil nl iiiospliere on \'eiiiis is eoiielu 've. 'I'he velo- 
city (if esenpc niid the lempernliire prevniliiiy: over 
llic siirfnee of \’(*mus Mp^U'est that nn nl mosplien* V(‘ry 
similnr 1o I Ik* eni lirs iiiiLilil exist on N’emis. The 
e\isteiie(‘ of thick eloiids also iiidiealt'S the presence 
of an aliiiosphere for clouds consist of liipiid dro|)s 
suspended on (Inst particles wlii(‘h Ihiat in a ”as(‘ons 
iiK'diiim. At the linn* of inferior <*onJun(*tion 

aini (ill siidi rare occasions when, the planet 
is within 1' of tin* siin, the horns of tin* 

« reseent. as already exi)lain(‘d, extends miK*h 
lu‘yoiid the (liaiiietcr. Soiiu* ohservers of repute 
claim to ha\'e seen tin* cusps run toiicthci* 
j^iviim rise to a rini;’ of li« 4 ht round tlu* dark disi* 
of the plaiK'l. 'riiis fa**! indicates eoiu'lnsi vely the 
]>r(‘seiice of an atmosphere. The spcct roscopi<* 

iiK'tlKnl of ohs(‘rvation fails to r(‘veal tlu* <*omi)osition 
of any at nn»sp1iere helow tlu* cloudy «*nv(‘lope, for 
solar radialicni can not peiK'tralt* these thick la.ycrs 
of clouds. All that it can do is to cnahh* ns to 
study tlu* natiii'c of tlu* at ni(»splu‘re above the 
api>an*iit ebmdy surface of the planet and this 
IL*ives us soiiu* surprisiiuj and intert*stinji' r(*sults. 
Ib*s(*arc)H‘s of St John and .\’i(*holson .show that 
tlu*re is neiili.nibly small (piantity of oxyj.ien 
in the atmosphere (d‘ N'enus, which may be 
<*V(*n less than (»no I honsa ndt h part of that 
in tlu* eai-ih’s aliiKJSphere. 'riicy arriv<*d at 

the saiiu* conclusion for water vapour. In sjiectral 
photouraphs taken hy Ad(’l and Sliphei* certain 
bands were observed of which the heads corres 
ponded to TS*2(l .\ and TSS:; A. Adam and Dnnbam 
from c(‘rtain tlK*oretieal considerations concluded 
that these lines are dm* to carbonic a(*id .iras. 
In (*xperiim*nts pi*rformed in the laboratory identical 
bands were obtained for carbonic acid yas aiui by 
comparison of the int(*nsities of the lines obtained in 
tlu* two cas(*s, tin* amount of earboibu* acid jjjas in llu* 
atmosplu're of N'eiius was estimat(*d to constitute 
a layer of oOlt to JOOO metres thickiu'ss at N.T.P. 
It is c(*rtain that the atmosphere of \b*nus contains 


very little oxygon or water vai>onr but is mainly 
eiuistitiited of earbon dioxide and probably nitroj^en. 

We may comiiare Venus with the (‘arth, as it 
was in the A/oic A»e .say about lOOO million’ 
ycai's back. Our planet was tlu'ii ])robably a 
whirlino- ball of intensely hot liipiid with a thin 
hot crust Jloaliny- ov(*r it, trav(‘llin‘'’ in sj)ae(‘ al a 
tcrritit* .sf)ei‘d. As it cooled, ci’U.sts of i-ock.s 
wen* in tlu* process of formation. These were 
mainly oxides in the form of aluminium and silii'ate 
slatrs. As a result, all the oxys^eii fr(*(* at that tiuu* 
was used up and the teri’est rial atmosphere at that 
lime must have been (*onsist(*d priiu'ipally of 
carbon dioxide* and nilro”(‘n. \’ery little* of the 
water that is conde’Use'd in our oceans loday, ])ro 
bably was present, but as the eai'th coeilcd down 
further, water was fre'ed from the silieate*s in the 
maiiuia of llu* e‘arth. in whie'h 1he*y we*re di.ssolved 
and more* rocks were fe)rme‘d over the* hot liepiid 
nucleus. In the followiim’ Prote*rozoic and l*a lae*o/,oie 
periods, lowt*!* forms of life like al^ae*. worms. 
se‘awe‘eds be.uaii to be* born in tlu* shallow pools ami 
slowly an atmosplu're* of oxygen e*xhaled by tiu'se 
low Ibrms e>f veyclable life inhaling- e*arbon dioxide 
from the atmos))hen‘ bej^an to be built u]). So that 
when Mcsozeeic and (’aino/.oic A,i*cs e‘ame, the earth 
was tit eneumh for tlu* existe*nce of superior forms of 
life* like i*eptile*s and the* mammals, who breathed 
in oxy.ucn and exhaleel carbon dioxide*, h’orests. 
swamps and j^ra.ss also came into e'xistence and these 
eontinually repleni.s’.ed eixyj'e'n in the* at mosphen' 
Most ed* the* eeMdo.uists bclie*ve that all the ox\ .’eii 
in the Ici'i'e'sl rial aliiiosphere* loelay is ed’ ve«»<‘lal»le 
origin. .X.ssumine’ N’eiius to be* in its pre* Azoi<’ 
staee*. w’e* can expec't, on the* ^ibove e'voliit ionaiw 
theory, ihal some Iheiusand miliiem years hence. Idt 
which now doe*s not ])robably exist may e*onu* iiit'i 
existence* on Venus, very much in the same* wa,\ 
as it has elone* on our e*arth. 

Mars 

'I’his be*autiful re*d plane*t inteiTsts us more than 
any e)ther in the .sedar syste*m because* there is greater 
preibaliility of life* on it. Its mass is O.HlTti <•. 
the* e'jirth’s and its elensity is 0.7‘J. Veleicily 
e'sempe is very small (n.OJ km/sec). The value <* 
the albedo (0.104) iiKlieale*s that the Martia 
sur.fae*e is Jiiade^ up not nu*re'ly of elark e'ohiurr ' 
roe'ks luit the*re is also .some slight atmosphci 
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ITLTRA-VIOLET l»IIOTO(iRAPH OF VKNTTS 


INFRA-RED AND ULTRA-VIOLET PHOTOGRAPHS 
OF MARS 



7. nf* ViMUis in ultra lljilil, Xot<* 

(if (<incs in tlicso (wo [iliotdj^rajilis (laknn 
in |<)^7 liy li’oss). 


I'lc',. 8. Iiifia r(‘il siinl uli raviulcl iiImiIo” raplis of Mars. 'I'lii* 
|»'M;l(».'*>a|»li (3) is laUnn with a violet tilter, and. 
)ilioto^ra|ili (4) if' taken with infia red tiller. Noic 
the dilVtU’iMiee oi details in these photoura |ilis. A 
siiiijde nicasiirerneiil of the diameters of the two 
imaj^es show lliat tin* viidi*! ima^ie is lacker Ilian 
the infra-r(Mi iiiia^'j*. Another inlerestiii” fealiiie 
these |dioto<^ra|)hs is that tlu* jades are more jiromimml 
and Id^’U’iM’ in diiiumsion in the viohd ima**‘i‘ than in 
the infra red ima;;e. rhotoj;ra|dis (1) and (2) aie llie 
|diolo^ra|ihs of San .lose, in \ iolet li;^ht (i), in infia 
re«l li^ht (2). 'I’hey show the same di iVerimee of 
details. ( Krom ;)h(dof;ra|dis liy Wright). 


PHOTOGRAPH AND DRAWING OF MARS 



-Fig. 9. IMioto^rapIi and drawing of Mur.s made on the sann* 
night. Ol».serve that they agree very roughly in the 
gimeral shape of the dark areas, lint none of the 
canals whieh are elearly shown in the drawing are 
revealeii in the photograph. (From infrared jihoto- 
grajih and drawing by Trunipler). 




IS LIFE POSSIBLE IN OTHER PUNETS 

lli(‘ pliiiu't. A sliidy nT llio vnrinl'uMi 
of Mess willi plinse siinucsls llinl I lie surlMer 

is i‘Mlh(‘t' siiiiHijli, with tKi hiu'ii iiinunt;iiiis or 
deep valleys. Iiut it may hi* possiliI«' that there 
ai‘e plateaus t'or h‘VeI lauds at <*oiiipai‘al ively hiiili 
altitudes') aiul low laiuls with <'ousiderahle dilVei-i-iK-e 
of (‘levatiou whi<*h eseape <»l)servat ious. 'I’he iiieli 
nation of the planet’s epnattu’ to the plane oi‘ tlie 
oi'hit is very fieai'ly the same as the eaith s and 
tlnu'erni'e W(‘ may divide tin' MaiMian surface in the 
same elimatie /.ones as tin' earth’s two frigid /ones 
round tin* ])«)h‘s extendini*' a torrid /one ex 

lendiim' ea<'h side n\‘ thc‘ erpiator and tw«» 

temperate /ones imrth ami soidh nf the torrid zoin-s. 
\Vc* may ex])eet alsn the same* kind of sue(M‘ssioji 
of seas(»us as we expei’ieiiee on oiu* own planet. 'Phe 
.Alaitiafi day consists of ‘it hours and dT minules. 
m-arly lln* same as the teri-est i-ial day, and tin* 
Mai’tiau year is eompns('d of (iS7 <la\s. nearly 
twice our year. In all these r<*speets .Mars 
hear a stronm’ ^•esend)lan<M' to our planet. A teles 
eopie ohsei'sat ion reveals inter<*sl inu* details of tin* 
.Martian siirfaet*. Apart lVom the Generally red- 
cohmred areas, thei'i* are sonn* dark re|jions of 
ure»‘nish shade and white* <*a))s at the poh'S. 'rin* 
n'lldish a»*eas sufl'er nn se'asoual ediainn'. wln're'as tin* 
«larl< areas, sufrer r('t!ular chaii.iie'S with st'asem and 
lie* mai?dy in tin' treepical reuinii <d' tin' planet foiaii 
inu a e'omplele dai’k belt remnd it. It was 
formei'ly supposed that I In* elark ar<*as were vast 
sheets of wate'i* ami in the eilder chai'Is these* 
W(*ie' e‘alle*<l ‘ e)eM*aris ’ ami the lii^hle-?* ae-eas ‘ con 
liiie'iits ’ fi'eem aiiahjey terrestrial eec('eans and 
eontim-nts. It is, heewever, m>w known that dark 
aivas are ?ieit trae-ts ed' wate*r . fe»r in lln* first j>lace*, 
if these wert* r<‘ally nee'aiis, the-n they wemhi he-ha'c 
like* ‘iieat miri‘e)rs. Te'rr<*st rial ol)se*rve*rs may, t Imre- 
fore*, e*xp(‘et te) witness a brilliant re*lleeliim ed* tlm 
siin in tln*sc dark are'as; but such an ima'ic has 
m*ver been obsei-ved. Secomlly, there are* eonspicn 
oils de-tails in the* flark regions, ami this is not 
peissibb* iiidess the so-e-alled eece’ans are so shallow 
as to exliibit the fine eh'tails of the bedteim. Ami 
tliii'elly. Hie eednur of tln'Se elark ai'eas suff<*r e-on 
sid«‘i*able ehane-e with tin* ehanjie ed’ season, this 
bcine* closely relat(*el tei the ehaime* in the* si/.e*s ed 
die ])oIar caps. Tt was ^liraleli in ITlh whe) Hi-st 


elisceiven'el tln'se white caps at Martian pe)b*s- but 
llerseln'l was the first te) (-xamim* these* in *ireat 
eb'tail ami eemipari* tln>m with Ihe* peilai* e-aps em 
enir uleebe. lie* e)bse‘i*\('el that “ tin* briu'ht peelar 
speds ai'e* eiwiii'j- to I In' \ lNid re*tle‘e*t ion of liitld fremi 
fl'ei/e*n reuiems." lb* se)on elisco\ e*ie*d that these 
e-aps Were* Meet lixe'el feature's eill the* siirfae*e* (d* Mars, 
lull we*re vei-y iire*atly inllm*m'e'd hy ehaime-s eef 
Martian seasenis. With the* a<l\enl e»f wiide*r in erne 
hemisphere, the polai* e-ap on it m’ows in size* aiiel 
the* maximum size may e'veii eeive'r half tin' 
ari*a from the* pede* te) the* e'epiafen*. The' elark are'as 
le)S(* to a L!rcal e*xlent lln-ir rlarkiiess ami de'Iie'ale* 
de*lails ami (‘\e‘ii little pale*he‘s e)f ,ye*Ile)W ‘ islaml ’ 
may be formed. Ihit with the aelveiil eif spl’ilic', the 
peilar cap be'ijlns te) shrink in size* ami hy summer 
it may he onl\- live* humlretl mib's in iliameter; 
the* <lark are*as are* miw more* eemspie'ueius ami 
darke-r in e*olonr Little* hefore* autnmii, while 

materials heoin to In' de*pe)siled at vai'ie)iis parts 
ne*ar the* pe»le and tlie-se* are* seeoti ahse)i’ln*e| in the 
e-xpanelinu' eajv. A ve-ry eiirieeiis phenomene)n is 
ohse*r\e‘d wh<*n the-se* <*aps me‘lt. d’ln-y are* fe)uml 
te) he he)reh*re'e| by a bluish riiic a fae*l whie*h i*e*aeli!y 
siieue'st.s that ‘ te*mpen*aril\ seei nr )niirsh ’ are* in 
b)i*malie)n by water frenn tbe me*llinu‘ i‘*‘‘ nv simw'. 
Tin* naini’e* e)f tin* wdiite* mate-rial fenniine' the* peelar 
e-aps is vi*ry probal>ly actual smew oi* fr))/e*n wab-i*. 

II e-anneil snre*ly be' solid e*arbe)n elioxide* as lias 
some*time*s bce*n suv.uvste-d for tin* latle*r ve)lal ilise'S 
uneb*i‘ a pressure* and a 1e'm|)e*ral lire* mm*ii |e)We*r 
Ilian that belie-ve-el to prevail on tin* Martian surface*, 
rlie* dilVuMiit point in tins lbe*ory is tlial tin* h'ln- 
p»*ralnre* eif tbe* pe)lar e*ap is about TD” i\ ami it 
is ve-r\ diffie'iilt lo e*xplain he)\v ie-e* e*an nn*M inb) 
wale*r »»r sublime into wate-r \aponr at sm'li Ie)W 
te’mpe*ral lire*. We* e*an e'Xplaiii fbis, lieew e*ve'r, by 
snppeesinu;- that Ibis low te*mpe‘rat lire* is tin* te*mp(*i'a- 
tiire* «)f the* oiiti-r surface* of tin* laye*rs e»f edeimls 
or ralln*r fine*ly di\ieb*d particles, as will be* se*cn 
later, ciivelopinu’ tin* cap ami tin* temperature* is 
mm*li liijiln*!* nnd<*rMealli. Tin* beliavieuir of Hu* 
darker ai‘e*as witli se-asonal e-baniie* is e*\plaiiieel by 
some* by e*e)nside'rimj Hieiii to be* tracts of ve‘»»e*tat ie)n 
W'be)se* li!*e)Wth ami i*ei|our weiubl e‘viele*idly be* ill- 
lbn*m-e’ii by lln* moisture' in tin* at mejspliere* and tin* 
wa1e*r 1h)winjn‘ ele)wn from tbe pe)b‘S b) tin* e-epiab)!’. 
The re'elelisli ])arls have be*en su^m*ste*el b) be* ele.serts 
ami stre*telies eif barren luipi’oeluet iv(f lands. 
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IS LIFE POSSIBLE IN OTHER PIANETS 

AiiotluM* th(M)ry <lue lo Ari’licnius supixiscs tlint tlu* 
soil of the (hirk r(*{*ions is hill of some soliihU* s;ills 
which with wiitci* hu'm ;i (hirk (oloiirt'd iiiiul whih* 
ill the dry slide the siirhuM* nmy Ik* yellow*. 
l*ar;dl(*l examples of this kind ol* darkeniiiji: of the 
colour of the surfaec hy the ;d)s<irpliori of water are 
know’ll on the earth, lh(Ui''li the pr(‘senee of oxygen 
makes it more proh.ahle that there is, actually, 
some kind of vej^etation over the surface (d‘ Mars. 
Aiiart from the jiermanent markin‘'s a larjic numher 
of tine uniform dark lines crossing: the ruddy sur 
face were ohscrv<‘rl. as w’e have alrc'ady mentioned, 
hy SchiajK'relli in 1S77. lie fouinl also that some 
of thesi* lines were double like the ]iaralh‘l rails in 
a railway. In 1S!)‘J Pickerinu found that the 
crossing' |)oints of these lines W(‘re marked hy dark 
dots, and that these* lines couhl he ohsmveel in the* 
dark areas as well. But the existeiiee ami form 
of these lint's are still a matter td‘ cont rttversy. 
Acconlinu’ to Ltuvt*!! “ these lines art* ern/ narmir 
(ahtmt 10-20 miles), ivr// t/n;*/.-, pn-ftcU}/ sim'ujhf 
lyin<r with I’are exceptions ahum yreat circles t»vt*r 
the planet’s surface ami of uniform hnudfh and 
inliusilif, thtum'h und(‘r poor atmosph<*ric ctimlitituis 
ihvy may appear as ha/y strt‘aks. These lines ftirm 
a complt*x net-wtu'k (d'ten mcetiim’ at tlark pt)inls.’^ 
On the other hand Barnartl “ workiim’ with stunt* 
t»f the jireatest telescopes, nt'ver t)hst*rvt'd these fine 
jit'omel rit'al lines, Ihttimh lit* observed somclimt*s 
* short ’, tliffustMl hazy lines runnine- hetw't'en s(‘veral 
hlackspots and two loii”- parallel hazy streamers.” 

We shall miw look into the reasons for this re 
markable tliverm*nees in Hit* reports published by 
obst*rvers wtirkiim’ on the minute tletails of tht* sur 
face features of this plant*t. It is a well kimw'ii fact 
that uneipially heatetl air iiioviim^ in the line td* sij»ht 
<d’ tin* tibserver causes objects set*miu«»ly to tpiiver. 
The amount of tpiiverin*' of the tibjecls wtiuhl. 
tlept*nd on the amount of irrt*‘»’ularities of tiensily 
id’ air column t tudainetl by the eye. Tht* air ctdumn 
containt'tl by the unaitlctl t*yc is evitlenlly smaller 
than that cordainetl by tlu* lens id' the lt'h*sct»pt*. 
The twinkling’ td’ ^i heavenly btidy as .seen with 
tin* naked t‘yt‘ will thereftuv s(*em to incrt*ase 
when it is viewed Ihioimh a telest'opt*. Similarly, 
the imai^es ohtainetl in telescopes with «:reater 
apertures are more unsteady and llickeriim than 
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tho.se tibtainetl in tclesctipes with relatively smaller 
spertures. Imaj^es t)f Mars, in a like manner, 
obtained in teleseo])es are lliekeriim and conseipiently 
the minute details etuild be seen only when the imam* 
is mtimentarily .steady, and tht* tibserver has to buibt 
U]) his impression from these momentary visituis. 
This unst(‘ailim*ss is relatively small with lel(*set)pes 
of twelve tu' t*i‘»hteen inches apertun* whereas it is 
very ^reat with telest'opes tif I vveidy-ftuir inches or 
forty inches aperture. It is, therefort*, relatively® 
easier Iti t)l)st*rve I best* liner t|t*lails with t(*lt*scopes 
td* 12" aperturt* than w’ith the jiiant tt'lesetipt's of 
4d" apt'rlurt*. This is one of the chief reastuis why 
t)b.server.s like Lowell and Piekt*rinj»’ usirm'’ lelt**scopes 
with smallt'r apertu?*es have t)bservt‘tl lht*se canals 
ami Ikirnartl usin*i’ stmie of tlu* ‘rreat/st t*xistinu 
telt*st‘t)pe have tlenietl emphatically tlu* existence 
td* thest* tlelicate dt‘tails. r>ut rt'stilvinji’ power 
td* the 1t*le.set)pt*s t»f smallei* apertures is vt‘ry small 
ami this is why the canals have l)et*n n*])orteil liy 
Lowt‘11 ft) be almost nmular ami uniform lo a ^eo 
metric ])recisit»n. .Ml tht* minute irreyularitit's or 
ha/.y streakinu' character td* these canals ai'e 
suppres.setl in smallt'i* teh'seopt's ami this is supp«>i*l 
etl by the fact that some obst*rv(‘rs liavi* rt'ptirled 
that umler excejdional comlitituis td* set*iiie 

i.(., w’ht'n the ail’ is remarkably still -the imam"^ 
td* Mars in larf.ier tt'leseopes rt'vt'al tlu* t*anals as 
fairly broad ami somt‘W’hat irrt'^nlar streaks.” 
Our larjit’^l existinji’ telescope, tui tlu* otlu*r liaii<l. 
is m»l larm* enough to tlt'lineale Hit* real iiahirr 
td* these liner tletails of tlu* Martian sui'faee 
ami it is hopt'tl that when llit* 200" relle<le.r 
will bt* etmiplete, it may be pul on .Mars with atl 
vantam’- rntil llM*n Hu* nature of these canal, 
must remain a mystery to us. Leaving; aside Hu 
tpiestion t)f faults with Hu* insti-uments usetl, tlui’'- 
is alst) a pt*i’stMial factor that eree]>s in all visual 
observat ituis ;iiitl i*t*eortlinjis. Differt'id t)bst*rvers 
wtn-kiiijr w*ith the same tt*lesct)]>e t)bst*rvin‘;' llm 
planet utnler the same etmditions t)f seeiim’ ma> 
rectu’tl the surface tl(*tails in very tliflVrt*nt fashi«)M'', 
as ha|)p(Mu*d actually in Hu* ca.se of Low’cll am' 
Fickerinj*-, AVe may j^ivi* another t*xami)le, “l)(*slou« 
ilrew* the canals as strai.nht streaks, but found soim 
very w’ide and, umler the best seeini*:, resolvable inf • 
a mosaic of intricate details, and most of them dill 
use, thou^di a few in the best momeids *' 

as fine, straij^lit, sharp, dark lines. Ifc never sa' 
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;i cnnal donblt*, tlioiiiA'Ii his nssislant with thr 
^{iiin* mimI (Ml the sjinu* ni^hl. and a 

(‘ollahoralnr hOO miles awa.y iiidepeinlenl 1 y conlinii 
ed 111 ** assislanrs ohserval inns, ” Kiissell lias in a 
iiiastei’ly way explaiiUMl away this slraime plnani 
iiiennn. H(* wril(‘s, “ iJelween the formation n\‘ the 
/linage of a faint marking on the r(‘1ina of tin* eyi* 
and the eonseions iiereeption in tin* mind of a deti 
niU* jiattern which the hand jn-oieeds to draw, there 
iiih‘rvenes a process of extreme eomjilexily, most 
(»f whfeh is perfoi'ined siihseonseioiisly and prohahl\ 
depends very largely ntion tin* ohserver’s previous 
experience #111(1 training-. As \eweomh has poinl(*d 
old, the leleseojiie ima^e id' a sharp markin'; (‘an- 
not f(H‘ optii'al reasons, he as shar]) as the marking 
itself, and the exj)erienee(l observer learns to eorreel 
Ids jnd^nierit of this effect, hy a iirixa'ss id* visual 
irdVrene(* which sinks h(*low tin* level (d‘ ('onsei 

misness One man’s mental apparatus may 

llierefort* rep(Mt a faiid line as straijihl. eontinuons, 
and iinifoian, nnU'ss thei’c are hends, |;aps, or irreun- 
larilies in it snnieienlly iiromineiit to he delinilely 
si'eii, while amdher’s may refuse to re])orl a mark- 
ing as straight and narrow unless it is nmhmiahly 
so. Tin* same primdple evideidly ap|)lies to the 
eonveryeiiee (d* several lines to tin* sann* pcdnt. and 
to the whoh* (piestion (d‘ the (‘xistenee (d‘ 'jieonn't rii'al 
litiiires on the planet’s siiid'aee.” 

\V(* may now empiire if photo^raidiy ('onhl 
\leld any satisfactory evidences id' these canals. It 
is only possible to photojiraph the real ima.nc of 
Mars obtained in a tel(*s('ope and even when nsiim- 
tin* Ml Wilson Tower Teleseopt* with a focal leimth 
"f lilill ft. Mars in the most favourable op])ositi(»n will 
i^ive an imaj^e in a. plioto.m'aiiliie sere(‘n only 
an eiy:hlh of an inch in diameter. With the 
Verkers lefraetor the imajic is only one tenth oi an 
meh in diameter. This ima«e may be cnlar'ied 
hy means (d* eiilarj'iim- Senses, — but the corres- 
pondinj>‘ faiid n(*ss (d‘ imaj.»(* then becomes a serious 
hindrance to * observat ional works. .\noth(‘r very 
■-‘■rious disadvantage is that the j;rains (d* the emul- 
don (jf the photoji-raiihie plate are not tine enoujih to 
'■‘•(•ord saisfactorily the delicate details like the tine 
diread-like canals. Another sei*ious di-a whack in these 
:'liotonra^)hs is that the plate records only “ the 
•vera^c conditions durinj* the .se( onds «d‘ exposure ”. 


The (*ye however can wait until it receives thiT 
momentary visions cd' th(‘s(* delicate details and 
uradually build up an impression. The (‘xistenee of 
these canals can never be sat isfaetto'ily i»roV(*d by 
plndtm'raphic evidences. However, bi-oad ha/.y faitd 
marking's have bi‘(*n oldained in some* exceptionally 
!-ioo(| photimraphs but these are too rou;;h and un- 
satisfactory to jiixM* any id(*a of tin* moir d(*licate 
details on the Martian surface. 

Obser\(‘i’s who havi* st*(*n these lin(*s re])ort that 
they suffer tin* same succession (d* s(*asonal chan‘»(*s 
as the dark areas. Tli(*y become prominerd when the 
jiolar caps melt, those nearer ihe jiole dark(*niim‘ fii*st. 
This rate (d‘ drakenin}*- jiroceeds at the rate (d* bO 
miles per day from hit it mb* 70^’ and continues in 
the opposite hemisi)h(‘re to another HMMI milt*s. In 
winter, however, these lines decrease in dai‘kn(*.ss 
and may even sometimes disa])p(‘ar. As to what 
these is-inals actually an* \\c can only speculate. 
'I'he followi'rs (d* the vegetation theory led by 
rickcrinj; explain these lines as artificial (*anals 
('onductin” wa1(‘r from the poles to the e(|uaior at 
tin* rat(‘ td' bO mil(‘s ])(*!* day. As they believi* in 
the “cometrie (haraelt'i* of the lines. th(*y think it 
\cry improbable that such intricate arraim(*m(*nls 
c(!uld i’!S(‘ from natural caus(‘s. h’lirther, as it is 
diffi'enlt lo (‘Xplain how water could flow alon^- the 
same canal in opposite directions with chanjic (d* 
s(‘as(.n they assumi* that there ara* hi};hly int(‘Hi«;(‘nl 
beinjis on Mars who (arntrol these canals with n*- 
markable eiiuineeriim- skill. It is further assumed 
that then* is ^real scai’city (d‘ rnpiid water on the 
Martian surface, tin* •*i‘eater bulk id* this water 
hein‘_! mainly concentrated at the ptd(‘s. ('onsiderin^ 
such a ureal natural adv(*i‘sity tin* inhabitants id' 
.Mars have been believed to evolvi* out this 
elaboi'ali* and compl(*x sch(‘me id* circulation and 
pro))(‘r distribution of water to ])icvent the 
sliuhtest waste of this pn'cious substance. It 
may lx* true that th(‘se lines ai’e not actually 
canals but "strips id* veuetation bordering water 
coni'ses crossing the arid regions, just as the 
valley (d* .Nile would app(*ar to an ()l)S(*rver on imxm 
like a (fnnf slnoh' across the y(*llow African desert.” 
The assumiition yoes so far as lo make us believe 
that the Martian iidiabitants have established a new 
typi* of fedei’acd world eivilizaion, for Ihe canals 
are sujiposed lo form a sinul(‘ unit extending from 
pol(* to pol(*. Theia* are other (*(pially iil^ausible 
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lln-urirs llicsr caii.-ils. rx;nii|)|c, 

Ai'rlu'iiiiis r('j 4 ai*(is “ the canals as t nn l,s nr 
fdulirnns in tin- planet’s crnsl, almiL; wliirli tin* 
sui'ra(M‘ lias IxM-ii slaincil m\ cscapinu \apinirs, nr as 
rift rnlh i/s lMaiinlr«l by siicli fniilfs, lilu* tin* valley ul' 
the l)eail Sea nr llie rill \ alley in I'jasl ATjai'a”. 
Ijail nl>ser\es that tiie.se <'anals ai-e pei-maiMnil siir 
I'aee fealni'es, Hie \ aria! inn nf ilarkness that is 
nbsei'ved with tlii'se ealials heinii due tn the variatinii 
nf 1 ra iispeia n<‘y nf the planet’s aerial I'lixtdnp witli 
Hie eliaiiiie nf seasnii. 'Tluis the a 1 iiinsjiliere hej'nnies 
very hazy in sprini; niiseiiriii” thereby all the delieati* 

• letails nf the surface and as suiiiniei' advaines Hie 
at iiins|»here j*ra<lually eb'ars mil revealing' pmures- 
si\ely these eanals and nllier surface fealui'es. '1‘his 
prie_tressi ve eleariiiin nut id* tin* at Minsphen*, lie 
sui)j)nses beuiiis near the poles and ailvauees .urailii 
ally b) lower allitiides. ainl In an nb.seiwer this is 
iiianifesterl as a wave of darUeiiiiiLi' ailvaneinj^- from 
the |»nle tn the eipiatnr. 'I’he vcj^etatinii theory 
dejn'iids mainly on the ueniiiet rieal eharaider of the 
net-work id’ thesi* lines and as this is a disputeil fact 
and may be after ail due In the pm'sniial ecpialinii 
in the observer, we eaiiiinl say with eerlainty 
wlielhei* any iiitellio'eiit beint* exists on Mars but 
it is V(‘ry prnbabh* that some kind (d* vivu'etat i^.n 
lines exisl on this plaiud. d’urninvj In Hie ipn*slinn 
of exisleiiet' nf all atmosphere on Mars, the evidences 
in favour of a Martian atmosphere an-: 

I /I hdmrinHr nf tin f*nhir ('ujts 

'riie shrinking' and redepnsit ion of the white 
material at t he ea ps suiiiiest that they exist in va|)onr 
stale in t he at mosphere. 

(,.M Tirilifihl Arc 

If Mai's is <-xaniined between the position of 
sui)i*rior eoiijiiiKd ion and tlu- vireatest elongation, 
it is found that the distance* from tin- terminatm* 
to the' opposite limb is m eater than the tlu'oretie'al 
value, a fact which shows that more Ilian half of 
the ])laiu'l is illuminated. 'I’his indi<‘ates. as we 
ha\e‘ se'cii la'fore. the t‘xislenee of an at iiiosplnu'e 
on. a ))lanet. 

(.») Ormsimntl A j^jn nra m t s nf Fnff, ('hnitls nr Ihi.:ns 

Apart from the n'yiilar seasonal (dian;.»<*s, tin* 
visibirpy of the surface didails <d* Mars under*»oi‘S 


occasional irregular changes almost 1‘rom ni»lit, to 
ni.ulil and this vai’ialioii is explained only by assum- 
ing- the lorniation of and clixirin^- ii]) of cloinls or 
hazes in the Martian at niosj)here. This has also been 
v»-ri(i<‘«l by pho1o|jraph obseuwatioii from time to time' 
<d' tin* luminous spot found just bi'yond the 
h rniinnlnr in tin* dark region of the shadow id’ the 
piain*!. A simil/ir jdienomenon has bi'eii obsersed 
on tin* moon the di tVereiiee' be’in.n that, in the latter 
<‘ase, the spots are peiaiianetil din* to the presence of 
mountains, whert'as. on Mars they are transient, last 
inj; for a day or two. 'This shows coindusively thal 
tin* spots in the Martian shadow’ are hi^h lyiie.^ 
clouds illuminated by the vilnncinj.*- rays ed* the sun 
whib* all b(‘low is in shadow, d'he altitude of the 
clouds has been calciilati'd in the same* manner a> 
foi‘ a lunar mountain and may \'ary between Id jo 
l^ti miles. 

I/) fnlni-nd f}h ii 

(Vmiparisoii of two phot ml* ra phs tak'eii in iiil'r.i 
red and \iolet liiilit respect i\ el, \ \ields a v<‘r\ sirik 
in,i* evidence of the (>\istence of an atmosphere nii 
this |)lanel. In the former we ^el a lireater 
wealth of detail and hiuh I’oiitrast where.is in 
the lattei* the planet seems to be of dull uniform in 
tensity everywhere and dt‘Void of any detail what 
soe\er I'XCM'jd in the exceptionally brij,:ht polar caps. 
'I'he reason for this straiiiie behaviour will be clear ii’ 
w'e bear in mind tl'at .Mars liki* ail other bodies in 
the sidar systi'iu is visible to terrestrial obserm-iN 
by means id* the sun li.Liht, coiisistin** of radiali'in>> 
of dilVi'i'ent w a veleii.iil hs, rellecteil b,y it. 'I'lie 
pellet I'atinji’ pow<*r of infra re«l radiation is fai 
ureatei than that for violet railialion. for lln 
scattering power is invi-rsely projiort ional to tin 
I’oiith power of waveleimth. Hence, whih* ultra 
\ iidet liulil is intercepted a lid sea 1 1 ereil by the upper 
atmosphere, infra-r<*<l li^ht penetrat<*s throimli 
it and illuminates the .Martian surfaci*. exposiiiL- 
its details in the pho1o|nra))h. A photoiii-aph ol tlii'' 
])lanet with yellow fill(*r will be inlermedian- 
between the infra red and ultravioh*! photo^rapl ' 
in I'ichin'ss of details and const rast. It will also I - 
more or li'.ss a faithful vi'iiroduction (d* w’hat a<‘tiia' 
ly an (diserver views W'hen he peeps through h. 
telescope, .\part from di'tails and contrasts, a c»'n 
parison of these photoyraidis will rpveal certai . 
otln*r intereslin.i»' results. If Alars is siipposi'il ! 
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jHissoss ;i. riiifly cxtcMsivc jiI in()s])lM‘i‘o, iIhmi \hvvr 

imist l)(* .Mil (lilToroiKM* n\' (ii.iiiu-i,Ts (»r 

llir iiii;im‘s rcr'nrilnl iti llirso jilmlni'r.Mplis. 'I’ln- 
r;i(iiiis (>r IIh' in tli(‘ |)linlnm‘;i |tii l;tlvcti with 

\ iolrl (illn* iMiis) hi* IIm* nf tlii‘ Iiiihl**' in the 

l>lii)l(i.i*'i';i))h willi ini'i';! r(‘(l liltri' plus ihr 

(»r the jil iimsplM'iM*. Tin* rt-smii-lu-s 

<>r Wri^lil liavr rex c.-ili'i! IIimI Jilmvr pi j'iiiiscs 
;n'r lnu‘ iMImI 1Ih‘ vinlol is <h‘linil(*lv 

Ili;m Uii* r»‘il iiii;iji<‘. ll is also possible 
In ('!ih‘ulaU‘ lli(‘ h('i,iili1 <»!' iha Martian at inosplirrr 
hy noliiii*' lli(‘ diffVn'iK'o of tin- ra«lii of ihr 
iiiiau't's iii tlirso phomui a|)Iis aii«l a(M*or«lmu- to 
W'rij-'Jil this iiiiist ahniit lit) niilrs. This In-iiilif is 
ahniil nM(‘-halt o)' the h(‘i«thl 4>r oiir at inospiicrc. 
w'iru‘h may Im- calt'iilalf*! I'rniii tin* nl> anw at iim of 
tin' iiM'lrors. 

There is ainMher iiileia'slinv. result \Nhi<‘h Wrivhl 
nhserve<l in his vinh't ainl infra reel phntieiraphs. 
At his tiiiK' of ohserxat i^ni it was wint**!* in tin- 
northern hemisphere of Mars and he ol»ser\ e«l a liiral 
(lifVereiKM* (»f the siz«‘ and hriu lit ness (d* tin* polar »*aps 
in these pholouraphs. In the violet pholouraphs this 
<-ap was found to he hiu^ier ainl nnndi nior<‘ promi 
iieiit than that in the infra-red photiejraph. 'rhi> 
faet heeaine more strikinj^' as the Martian sprimj 
atjvaiiec'il in th(‘ northern hemisphere, w Ih'Ii Ihr 
white <'aps entil’d, y disa |)pea I'ed from the infra red 
pholo.nraphs hut in the violet |)holotiraph lln‘\ w»‘ri‘ 
still siiflieieiitly ])roniiiient. ddiis h‘ads ns to think 
the while 4*ap in the \iolet photourapk was not 
1i. tally a surface phemnnenon whereas the wliitr 
cap in the infi*;i la'il jdiotof.* ra ph must haxn* heeii a 
ueniiiin* surface feature. The imie must. Iherehna*, 
h(* envelopcil hy somethin.u' whi<*h relhets ha<*k tin* 
\ inlet radiations strongly hut is 1ranspar»-nt to infi-a 
red radiation. This (‘iivelope further must not nn*rely 
<*onsisl of jias moleeules siin*(* in that ( ase liolal* cap 
wcnild not he e\e(‘pt ionally hriuht. H cannot emi 
sist of ehuids of water- valour siin*e these r.re o]>;npn‘ 
to infra fell radiation, hut must, as Wright has 
su.uii'ested, * In* a liazi* of finely de\ ided particles 
floalinj^ in tin* alniosplirn*. Tin* cap at the soutli 
h(*misph(‘re, wht*re at tlie time of ohservalions 
■summer had ad\aneed, a])pear<*<l to he really a siir 
I’aee fealuj’e. 

W^e liav(‘ not y(*1 ('onsi<](*r»’<l the composition ol 
IIk* Martian atmosph(*re. ddie value for tin* M-hn-ilv 


of escape sui»,u(*sts that tin* planet will retain ail 
the heavy »ases lilu* ( ).j. N\., CO,, ami water vapoui’, 
ami m»l tlu* Tmliter ^asi's like ||.. and He. Speeli-os 
4*i;pie «»hser\ at ions revmal tin* «-\islem*e of sli'.ihl 
1 r.’oa'S 4»f 4»\ \ lifii a III I water \aponr. U’ei'cnl la'sraia lies 
of Adaiiis ami St .joliii in l!)-o indieati* “ for 4*(|iial 
an*as tin* wal4*r\apour on the sui'fare of Mars.... 
was ol the oi'drr .) por cent and tin* osyiieii ot the 
order of Id per ri'nl of that mniiial in tin* earth’s 
at mosplu’ie. 

'I’homjh the heiuhl of the aimosphei'c of .Mars 
is found from infra n d plio|o;irai»hy to he about 
half that of oiir atmosphere, it do(*.s not follow that 
the pressure of thi* Martian almospheia* should also 
he half of the 1 eirest laa I atmosphere pressure. 
The .‘MM-ehoatioii due to 'jiaxilN is iiimdi .siiialh*r on 
tin* Martian siirfaee than on ours and ('oiiseipienl I \ 
weii^hl of the same mass is much less on that plaiu't. 
It has heeii (‘stiiiialed that the .Martian atmos|>here 
is «‘\eM-dinuh\ rare, the pressure hein:.; onl,\ h.df as 
much as that due to oiir atnio.sphere at the siiminil 
ol' .Ml Kverest, 

liadioiiiet ric nn*asuremenls of t cm |)erat u rt* h\ 
Lowell show that .Mars is ipiitc* a cliillv plam*l. Tin* 
tempe’-alun* of i‘i)ualorial n‘'.iions at noon is 10' C 
• dO' L) whih* it falls helow <) C at sunrise and sun 
set. The ni'jhis ai'«‘ 'jeiierall.v ver\ eold. 

l-’roiii what We ha\e discussed aho\e ahoiit Mars 
we cannot he ipiile sure i‘<‘u,irdiip.' the |)resem*«‘ of 
any animal life on the planet and we can safely 
follow I{uss4‘ll in passiii'.: a \ 4 ‘rdiei of uni jnin'( ii 
i'e»ia rdinji the romaiitii* theory of \ <‘|ji*l at ion of 
.Mars as pul forw ard hy Low ell. 

'I'lie redness of the surface iiidii'ales that it is 
laruelx composed of I'erric itieks. ()n tin* eai'th, the 
isM'ks aiM* iin*stly ferrous, hut it is a well know »• 
fai't that osyueii of tin* atmospin're is lM*in‘j- slowly 
Imt stea*liiy ahsorln*«l hy the fei’roiis rocks and this 
proee.ss is i rn*\ (*rsi hie. Id'ohahlN e\'en on tin* 4*arlh, 
after .s<*\ 4*ral millions of years, most of I In* oN\}.:en 
of tin* atmosphere will in this manin*)* he ahsorhed 
:ind thus lost. If Mai-s is in this sta,iit‘, as sei-uis 
piaihahle. wt* are w it nessinu' there tin* end of tin* 
drama of Life. In N’eiius prohahly it is only ln*uin 
niiii^ and on the eai-th. it is in a inatun* stall*. 
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Jupiter 

is IIh* hiuursi tif .'ill llir |)l.‘llM‘ls nl’ 
llio s(»l;ii* sysifiii. ils iii;iss ItriiiL* .ini.!)-] liiiics lli.it «>!* 
Ilic rarlli. Its iloiisily is very low lioiriii only 0.‘JI2 
tiinos tioit of till' r.'irtli .iiwl tin' .-ilhnlo .‘iiiioinits to 
jihout O.lli. Till* v;ist iii;ij»iiit iidr of tin* ])l;iiU‘t ami 
till* larf'c Viilm* of tin* vrlocity of ^•s<•;^I)(• imiicato 
that it coiilairis ,'i very dcMso at iiiosiihoi'c and 
has hern ahlc to rct.'iiii .all the (‘l(‘iii('nts imdiidin.u' 
hydroficn cvrii after ils separation from the sun. 
^riie hi''h v.'due of the albedo shows that the planet 
is enveloped hy very thick layers of elouds. The 
ra|)idity of motion of the elomis led to the belief 
th;it the temperature of the surface is very hij*!! 
<‘dtiioii<j;h it m;iy not he so hiuh ;is to render the 
planet \isihle hy its own radiatioi. as in th.at ease 
thei'e would not have heeli eoiiij>lete dis;il)[)earanee 
of satelites diiriim eclipses. If the jilaiiet self- 
luminous even to a very small (‘xteiil, the satelites 
would eontiniie to shine hy the li^lit radiatisl from 
.liipiter even when they w<'re completely iiiddeii 
hy the latter planet from the sun. Cohlent/. found 
that the temperature (d‘ the iipiiei’ layer of the 
clouds is as low as IlO't* which is nearly the 
temperature which the planet woidd have, ha<l it 
heeii warmeil hy solar radiation only. (\mse(piently 
lh(‘ uiiper layers of the elouds retleet only solar 
radiation and very little heat comes from the 
interior of the planet. NV.e know very little about 
what is below the thick l.'iyers of cloud «'nveh»])in.u- 
com|>lelely the whole of the planetary surface. Tin* 
very low dtuisily of the planet su“‘j»ests that the 
cenli’al con-'is still very hot .and m.ay he even in a 
^.'iseous condition. The aj^e of dupiter is [u-rhaps of 
the same or»ler as that of the earth; and it is very 
diflieiilt to explain why .Jupiter lias not yet coohal 
to a hot lifpiid nuch'Us separated from the »aseous 
layers hy a solid crust. In Dr If. .J»‘t'fia\v 

rejected all the ohler traditional ideas about .Juj)iter 
heini»' an intensely hot j»aseous laxly like the sun 
ana i)ut forward ;in tuitirely new theory which 
expl.'iined why the phimd had such low lem])erature 
as revealed hy the radio-metric measurements and 
have at the .same time such a low density. ** l^v 
m.'ithematical reasoning takinj*- account of the low 
averajic density the ])lanet and certain other 
mech.anical ideas involving the dimensions and shape 


of the ])lanet he su^jicsted that the nucleus has 
cooled to a dense rocky material which is surrounded 
hy a very thick layer of ice which aj^airi is covered 
hy an extensive atiimsphere. Dut we have not yet 
j*ot any detlnit(‘ idea about tin* natuis* of the 
l»l;inet’s interior parts. Sped ros<*opie ohserv.at ions 
have on the other hand, i>iven very accurjite imiica 
tions .MS to the nature id' the constituents of the 
cloudy .Mtnmsiihere of .Jut)iter. 'riie spectrum is in 
ifcnend th;it of the n‘th‘cted solar radiation, hut 
tlu're are intmise Jihsoi'ption hands in tin* immI amt 
the oranj^e pai’is, evidently owinj*: tluur orij^in to 
the atmosphere on .Jupiter, h’or .m Ion*'- time' the 
nature of these hands was not clear. They were 
sonietiim‘s attributed to water-va])our soiuetiim‘s to 
oxides of nitrojicn. In 11)412 Wihlt ilemonst rated 
that tluy are dm‘ to methane and ammonia. This 
iilentitication was confirmed in l!)T» hy Dunham 
who recojiiiiseil (if) lines of .Miiimonia and hS of 
metli.MiH*. .\ measure of the intensities of these 
tines showed th;it the .Minounts (d' ammoni.'i ami 
methane in .Jupiter’s .Mtmosphere measureil under 
norniid comlitions id' temperature and [iressiU’e 
should he respectively HI meters amt ISO meters 
thick. It is |X)ssihh‘ that the clouds of .Jupiter 
consist of liipiid «lrops and tine crystals id’ ammoni.-i 
and meth.Mne (.'immorda freezes at l!)7.r»'’K ami 
methane at SD^K ) suspiMidixl hy dust jiarlieles 
floatiuji* in an atmosphere of the same »as(‘s mixed 
with nearly all the permanent •^ases like hydr(‘^eii 
iMtro«»en etc., at hij.'her altitudi's the elomis ma\ 
etmsist td' litpiid drops (d’ these permammt }.».ms»'s. 
We may therefore conclude ih.Mt the comlitions a-, 
they prevail now on the surface of .Ju|)iter eannoi 
support life hut more definite knowleilfie ah«)ul the 
interior the planet may some d;iy change oiii 
views. 

Saturn, Uranus, Neptune, Pluto 

It is not lU'cessai'y to consider these planets 
individually in detail, for they resemble .Jupiter 
very closely. Their temperatures are much lower 
.Mini the atmospluM'cs are more extensive, and tlense. 
In sonu* of them ammonia is absent, whi<'h m.iy 
exist in .solid stale. As for the existence of any life 
on these planets, W(‘ may draw the same conclusion 
as for .Jui)iter. 

This brief survey that W(‘ have made (d' the 
various plamds of the solar system contains nearly 
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all that is known, at ])resent about tlu*ir habilabi 
This (|U(‘stion oi' habitability of i)lan(‘ls will coi 
to pu/xU* the scionlisls for a lonij: timr t(» couu*. Wr 
may iMia«»‘inr lliat onr ilcsccndanis, oiinippcd with 
»ri*at(‘i’ vision and nndorslaiidinji’, will takv up this 
pi‘ol)leni ajiain. Th(‘y may seriously think of 
inter ])lanetary voyaj-es and, suitidily e(|uipin'd. tlu'V 
may move from ])laiiet t<» jdanet to vi*ril‘,y directly 
if extra-terrestrial lift* exists. As foi- the rest of 
this (‘udless univ(‘rse outside the solar system, oijr 
priLScmt state of knowledtie and the prescml eipiip- 
meiits at our disposal do not pmauit us to seandi 
the vast eelestial s])a<*e for liviiiu' beiims. lUit thvn* 
is ap]>arently no reason why amoii”- th(‘ millions and 
millions cjf stars, some dmditless possc'ssiim- ;i 
planetary system similar to ours, our littl(‘ plamM 


should b(‘ the only abode of livinj; ereaturt‘S. 
Summarizin«i\ we can say with some emphasis about 
iJie solar system, on the basis of what little seicniee 
has, at prc'senl, n‘V(‘al(‘d to us, that smaller bodi(‘s 
like Merenry, momi and the astei-oids can have no life 
on them. Jnpiti'r and the outer planets are far too 
c'old for any kind of habitation. As rej^ards our 
nei.uhbouriu'^ plaiu’ts, N’enus and Mars we have not 
yet arrived at any dcdinite indietaions of lib*. Kinally 
wc‘ have* to admit with ri'lnetanee and disappoint 
nn*nt that tin* i)lae<* whieh sc'ems to enjoy the <*xeln- 
sive privile‘^ 1 * of support inu life in this entire solar 
.systcmi is onr rather small and insi^nifieant ]>lan(‘t 
with a lon.ii' history l)ehipd it Ihronjih whieli life 
has marelu'd from tlu‘ simpU'st aluae to tin* jireatest 
cmleonn* of I'volution the lu)mosa|>ien or the 
modern man. 


Promotion of Soil Studies in India 


Modern soil sedenu'e requires for its promotion 
eontributions from sc’veral brain*hes of .seienee and 
soil studies otT(*r a vast field of resea rcdi foi- workers 
in pure seienee. 'I’ln* nee«l for advain-ine' the 
knowledjie of Indian soils is indeed iireat and 
obvious. 

The foundation of the lm])erial Conneil nf 
A^rieultural Ke.seareh has i^iven a •ireat impetus to 
aL^rienltural studies in their various aspc'ets, ineind 
iiur soil studies. A j^ood be^inninu' has been imnb’. 
r*ut it is neeessary to emphasise the maijnitnde of 
the effort that is required in ordei* that .soil sei<*nee 
eaii play its pro|)er ])art. in eontribut iim- its share* to 
our eeoijoniii* well-beiiif.;’. * 

What we recpiirc* most urgently bslay is a realisa 
lion on the part, of our statesmen and t»f onr univer 
sities of the iuuin*diat<‘ and anient neeessity of 

*l*’rutii the Presiaeiitinl .\<Mre.ss UelivJM'ed l»y Prof. .J, N, 
.^^uk'lle^ jee jil flu* .Vuiiual .Meetiiig' cjf flie Irulian Muriety of 
J-'oil S<*i(‘iu*o, Oil .lanirary 4, 1939 at bahoiv. 


[MittinL* soil studies on a suflieiently broad and stable 
basis. A soil takc's a hmo time to ^row. 1diroU|^h 
inleraetion with natural factors and through inter 
ferenee by man, soils umlerjio rharij^c'S whieh are 
td’ten slow. If not carefully watehed and I'cmedied 
in pnqier time, tln*se ehanj^es may lead to a deteri- 
oration or an exhaustion of the soil and even to its 
total lo.ss. InslatMM's of both are numerous in India. 
Moreover, .-iny useful knowledj^e of soils recpiirc's 
eoiisidei'able time .‘ilid resour<*es for its r'olleetion. 
(Considering' the vastiu-ss of India, the \\i(le l■an‘i•e 
of elimatie eondilions and of the* \ari;ilions of our 
soils ami tin* slow nature of soil ehanyes, it is obvious 
that v.'e havi* to lu'jiiu immediately on a very exten 
sivc* basis if we hope to obtain within a la'asonable 
stian of time any demonstrable imtirovcment of 
practiced nature. The mauuitmh* <»f our efforts 
shouhl be ^•ommen:;urat^■ with that id’ the task 
before us. 

In his illuminating'- and aiithoritativi* report on 
le work of tin* Imperial Couneil of Ajirii'idtural 
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PROMOTION OF SOIL SIUDIKS IN INDIA 

Sir .lolm Hiissol luis ri‘(*nimu( inlr(l, jU!ion»i’ 
(illu'i’s, tlir soiling: up uf <‘i Soil ('oMscr\ lion Society, 
\\ lios<‘ ruiiolioii^ \v<uilf| (Mi\»‘r oxloMsivo sliulios oi 
s<»ils. Me luis jilso ollirr rcMMHuoM'iidnl inns 

lH‘!TJii‘<liliU' IIh* \\;iy in \vlii< li lln* umk iu»\v luonu’ 
<loiir l),y tin* lniprii;il (’nnn<*il slnniM Ik- cnnsnlidMltMl 
nxtcinlrd. .\p;ir1 I'rniii tin* ;nli\i(irs ol lln* 
(‘oiinoil, llinrn ;iri* nllinr nspnrts in wliinh soil studios 
ro(|uirr to lio proiimh-d. rirslly, in o «‘nnnlry lik«‘ 
ln<li;i, w lnT(‘ ;i.i»ri(‘ull urn is tin* Mi;iinsl;i y ol :i vory 
l;irn<‘ nuijoril y nf tlic poplllld inn. ;i "s(tHs4)lsr' 
slioidd lin <'rn;i(od. 'I’lic rffof li;is ;i snliso Iml, 

lisrl'ul llinuuh Ills klinwlodun is. it is miilHsI 
mil juricidly. 'riiorn is no rn.-isori why ;i <'orl;iiu 
di'urm* of r;iniili;iris;il ion with loojil soils should not 
hr iiiroipnrnf rd ill nuf Iraiiiiiu' in (‘imnmitnry 
sciriUM’ ;d tin* hiuh sclmol stiiiin. 'Dim-n should ;dsn 
1)0 ;i IjirMcr nuiidior of oflioiont ;iui‘ioull ui'al schools 
atlaohod to ilmnonst rat ion t'ariiis. whoro t'annors in 
nonoral will ho i:l\mi I'aoililios In ao(|uaint tlnnn- 
soUos w ith iiiodorn niollmds nf cult i\';d ion and soil 
maMaiioiiionl suiti'd to thoir iwods an<l rosouro(‘S. 
'riioro ai(‘, ovi-n today, many jirovinoos t jj., Ikuiiial. 
Orissa, Assam, wlx-ro tlioro arc no ai»ri<*ult iiral 
oolloLios. and any sidionn* for the improv(Min‘Ul of 
a'M’ioulturo for the introduotion of improvi'd 

mothods and iiioroasod I'aoilitios for traininn* in 
a^rii'iiltural pivndioos must remain haiidioappiMl for 
the want of properly trainod men. The numhor «d' 
o\p<'rimonlal stations, thoii' i'«|uipmmif, hoth in mmi 
and apparatus, an* far from hoiiin- adm)uato. Most 
of IIm- oxistiii'j oxpoi'imontal stations run hy riovin 
rial t lovm-nmoiits ha\o voiw little opportunity, on 
aoi'ount of inadmpiato I'aoilitios in this ronard, of 
makiii.n timii' ])ropor <|Uota id' usoful <'ont rihiit ions. 
Aurii ult Ural sohools of a moro advanoo<| ty)K‘ should 
ho oslahlishod. workiim in oIosj* assooiation with 
oollouos toaohiim soioiioo su1)j(M*ls. In most Kiiropoaii 
<'onnli-ios the volniiio of oontrihiition to usid’ul 
kiiowlmliio roiiardiiin- loral soils and aurioultural 
praoliot's made hy siioh s<‘hools is not. iiu'onsidorahlo. 
li oxistinn- rosouroos are utilised judioiousl,y and are 
supplomoiitod. the cost to ( lovtu’iimonts sliould ho 
within tlh'i?’ im-aiis. \’ory fow’ of the univorsilios 
have any dii*oot relation with ajjim'ull ural studios 
ami n*soaroh. Tin* dopai*lmonts of rovonuo, irri«:a- 
lion, a^iaoulturo and *’duoation seem oftt*n to work 
in waforlijilit ^ »mpartnion1s williuut a poolinjif of 


the rosourj'os and oo or<lination in thoir aolivitios 
so far as soil prohloms are conoornod. Witli the 
transfer of power to a wj<h‘i' olooti)rat(*, lln^ (luostion 
of proper assessment of land r(‘venu(^ on a yield basis 
is hound to onjiaijo inoia'asinjx attention. Full utili 
sation of availahle land constitutes one of the major* 
prohloms. .\nd an incr(‘asin^ po]>ulalion d(‘sii*in;.; 
for hott(‘r amenities are houml to prt'ss these 
jirohlems more and mon* on the attention of provin 
<*ial ( Jovc‘rnments. It eannol he said that we are 
makin**: tin* host use of our lands or preveidin*;' their 
(‘xhaustion on a wid(‘ scale oi* rt'claimin^’ waste' lands 
wher<‘V(‘i’ feasihle. In sonu' province's, r.r/., lienyal, 
prohloms of land n'clamation in the eh'ltaie* area are 
intimati'ly conin'cted with sanitation, drainage, irri 
uation, ami water trans])ort. In all these matters 
a ‘•e)od deal of scit'niific knowlodjit' of a liiuhly 

technie'al chai-icte'i' must he f^arnered heforc' a pi'ope-r 
solution (*an he aehie'vcel. Fai’tial solutions suuj^est 
eel hy a henly of experts, not diroe'tly eM)noe*rMe‘(l with 
soil stuelii's may const it lit e* a she'«‘r w aste of effort 
ami mone'y ami may e*ve‘n leael to elisaster. Tin* 
iinive'rsit ii's unfortunate'ly do neit. se*e‘m to have 

re*aliseel Iniw’ iiiipeu'tant it is for tlu'in to i)re)vi<le the 
liijihe'sl type* eif li'ainin*^-, iriclmlinu' trainiim' in 

re'se'are'h in the* hasie* se'ie'iice's on w’hie*h all improve' 
ments in aurie'ultural pi'ae'tii'e* ultimale'ly eh'pe'iid. 
Se)il .scie'nc(*, plant ^e'lu'l ie-s, e'nte>me)loii‘y ami micru 
hie)h).ti;y e)f .seiils should liiiel a re'e'ojiuisi'd place* in tin- 
.se*ie'ne*e facultie'S of the' iinive'rsit ie'S. It shouhl he 
possible to e nc'emra^e' tlic'se' stmlie's without incin-riiii' 
e*xe*e‘ssi\e' financial e'omiiilt iiicnls hy hriimiim tln-m 
in close* associat ie>n .,ith tin* elepartments ed' pure 
se imn-e', such as, cln'inistry, hotany and zoeihiey. 

'riie* rniversity of Dace'a, at lln; initiative* of Prof 
»l. (\ (ihosh. has alre'aely take-n ste'ps in iiit roelue-in'.’. 
a e*e)urse* ofsluelies in se>il se*ie'ne*e. It, should he' pees 
sihh* te) liave re'se‘are*h eh'partme'uts dealinj*’ w'lt'i 
aji-ricultural preihh-ms in the unive-rsitie's workiiiii 
in e*ln.se asseie'ia t ioli with the preivincial e'xjierinient.d 
stations. 

These are' llu'hroad lines alonu whie*!) e'elue*at iemal 
act ivit ie'S miuht In* elire'e*t e'el for the* premn)! ieeii 
of soil stmlii's in the ceiuntry. Until re'ce'ntfy soil 
stmlie's have', imt re'e*eive‘e| that annnint e)f atte'Utiem 
which its ini])ortane*o ele'se'rve's. The nuniher of 
traine'd ine'ii, wliei are* eleveiteel tee or are* in a posit iem 
In take up soil stueliexs will liaroly exeee'd Ihre’e* 
eloze'iis in the.' wlmlo e)f tile* eoiiiit ry. TJie uryent 
m‘e*el, therelore. is to train up nie*n speciall.v in 
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PROMOTION OF SOIL STUDIES IN INDIA 

iTsearcIi methods; foi* we must have a reliable body 
of scientific knowledge of our soils before we can 
Jiave any beneficial practical results. How little is 
known about our soils is best illustrated by the com 
ruents of Schokalsky, who undertook the prejiaration 
of a soil map of India at the instance of the Inter- 
national Society of Soil Science, where she laments 
, that even the very meagre data on Indian soils, 
which are available, are not of much value for useful 
scientific purpose. 

We have not yet j^ot any satisfactory knowledfre 
of the major j^roups of Indian soils and of their 
relation to the world groups. Far less do we kn<»w 
of the varihtions within each of them ami the manner 
and directions in which they are changing. Apart 
from the practical considerations it is necessary to 
mention that the stiuly of soil science should also 
be encouraged purely for its own sake. An over- 
emphasis is often lai<l on the need for the promotion 
of the applied sciences. The neglect of |)ure .science, 
which is after all the mainspring of all fundamental 
scientific discoveries, can only <lry up the .stream 
which sustains a])])lied science. It is true that 
practice in api)lie<l scieiuM's, prompted by considera- 
tions of immediate gain, sonudimes but not quit( 
often, outstrips the developments in its liasic scienti- 
fic knowledge. Hut practice, not ba.sed on pure 
scientific knowledge, will soon (b‘t(‘riorati‘ into 
emyiiricism and rule of thumb methods till science 
can again ynit practice on stabb‘ foundations. It is, 
therefore, ab.solutcly necessary that .soil stmlies 
should be ])rimarily based on their contents of 
scientific enquiry and should be guided so that both 
basic knowledge and p7*actice of ayiplied .science can 
march together. It is from this point of view that 
encouragement of research and training in research 
methods cannot be relegated to the background. 
Apart froin the activities of (Jovernmeiits and of 
Tniversities there is another source, from which 
help can be sought in the promotion of soil science. 
If one tries to analy.se tin* cau.ses responsible for the 
backwardness of soil studies in India, one finds that 


the ignorance and poverty of the cultivator and the 
laws of inheritance leading to subdivision of hold- 
ings are, perhaps, to a large extent responsible for 
this situation. Under such cMinditions the most 
feasible way to improve agricultural condition must 
consi.st in an improvement of varieties .‘iiid in cxt<‘nd 
ing irrigation facilities. Foi* the rifat who is not 
in a position either to gather for his own use 
knowledge regarding current improvements, nor has 
the capital to utilise such knowledge, can always In* 
helped with Indter see<ls and with an improve<i 
.supply t)f water for his crops. Attention has, 
therefore, in the ])ast been specially conc(*ntra ted 
on these two points. In contrast to this, if we tak<' 
the ca.se of the .soils used for tea cultivation, where 
services of science and capital have* both been com- 
manded, we at mice set* the difi'erence. It is, how 
ever, a matter of great regret that big landholders 
and the mitldle cla.ss, who are in a position 
t<i re(|uisitioii the services of both of the.se, 
have played an inconsidt'rabb* part in the 
improvement. ann‘lioration or recl:imation of laml. 
If properly planned, such schemes slioubl 
bring an economic return. Such schemes are also 
elosely related to the |>roblems of middle class un- 
employment. The problem is to indini* educated 
youths, having laml of their own and some capital to 
take to the land. The be.st way to induce them is 
by a practical demonstration by Hu* Hrovimdal 
Ibivernments of possibilities (d* success foi* such a 
career. Under the inspiring leadership of the late 
Sir Kazli Hu.ssain, the Punjab (iovernmeiit have 
taken in hand .schemes of colonisation of land by 
educated youths. The progre.ss of these* <*xperinients 
is being watched with the keene.st inten*st all over 
India, and we hope*, that such experiments broad- 
baseel on scientific knowledge of soils and creeps will 
achieve the desire*d end. A body of gentlemen 
farmers .serve to exert a very he^althy stimulus to 
agricidtural de*])artments and expe*rimenlal stations. 
By virtue of their knowle'elge*, position and e*(‘onomic 
nece.ssity they would con.stantly emle*avour to utilise*, 
e*onfirm or rejee*,1 the c.onclusions of the official 
stations which cemcern their interests. 
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Absorption of Salts by Plants 

B. N. Singh 

I’rof'-siir i)f I* ant I'IiV'IuIul'X. lliinln rtiivi-r*.i^i , hfi.iri-. 


In a study nl‘ the mineral nutrition of a plant there 
are many factors which must he consi<lere(l, for the 
intake of nutritive elements involves complex 
chemical an<l pljysical processes. It has hccome evi- 
dent durinj*- ?•e<•cnt yc'ars that the a})sorption ami 
accumulation of ( Icmcnls hy the ])lants in course of 
their normal nutrition, involves processes which may 
easily escape* proi»cr study in so fai‘ as most investi- 
/^atioiss on pcriiM'ahility of cell ni(‘i‘Ml)ranes are 
conccrnc<l. 'I'ln* investigator of the ])crmeal)ilit y 
of plant cell is often constrainerl to employ hif»:lily 
artirndal envii'onnnuital conditions (hi^h concentra- 
tion of solutes, use of solutes foreiji:n t(» the cell, 
unsuitahle comlitions of li}»ht or aeration etc.), or 
to work over v(‘ry short periods of time. Investi- 
gations of such a nature have tln‘ir own limitations 
and hardly serve t(» elucidate the gradual intake of 
i'leet ndytes hy the ‘•fowiny or actively jiictalKdiziiiff 
])lant. Mii(*h work has been carried on, coveriii}*: 
several years, on the intake of certain more im- 
portant eleme!its and it is now definitely indicattsi 
that of all elements potassium has been universally 
found at a concentration i?i the cell saj) much hijfher 
than that in the external solution. The evidence 
colbs'tcd during- tin* past several years on the ab.s(»rp- 
tion of this element by a])parcntly closely related 
and similar species and varieties of crop plants, 
chielly, of the (Jramiiieae, whcTi «;rown in culture 
media of similar mineral constitution, imiicates how 
widely the rate of asb.sor])tion <lifters with the 
variety, and in certain cases with the imlividuals as 
w(‘ll of the same. Kvidently hifjflily ‘jcneralized 
statements with rej^anl to the physical-chemical 
propeiti(‘s oj the different chendcal <*lcments in 
relation to their intake by plant cell must be iiunle 
with caution. 

All iUM'diiio ,,f :i .lisdusHuiu en tills suhjert, in whirl 
the w liter toitk purt, eiliteil by I’lbf. F^. Parija is beinjf 
leiiited in the Proc, I ml. Sc. Contf. Vol. IV. 


AmouK the factors that vitally determine the 
absori)tion of salts from lirpiid media, the aeration 
of the solution has been shown to he most important. 
While comluctinfi- a series of very carefully 
controlled studies on the absorption ami accumula- 
tion of certain eletiients, it has been definitely shown 
that the respiratory activities of the rodt cells are 
indispensably involved in the process of acciimula 
lion. Sij^nificant differences in the rate of 
absorption in different varieties of the same plant 
di<i not occur except when the medium was suitably 
aerate<l. Lender conditions of ])roper aeration 
favouring optimum respiration of the <lelicate root- 
b‘ls and root hairs, strikiim- ilifferenccs w(*re obtain- 
ed. In all these experiments aeration of solution tliil 
not merely carry away the carbon dioxide evolved by 
the roots, but also supplied oxy}.»en for firoiier respi 
ration. Maximum ac'cuniulation of electrolytes was 
atlaim'd undc‘r those conditions which provoked 
maxinnim aerobic respii'ation of I’oots. Kxcised 
roots of these very plants, too, show but little or no 
pow^er to accumulate electrolytes umler non-aerated 
conditions whereas under pmiier aeration, seedliniis 
accumulate the.se ions vei*y rapidly. In all smdi 
(a.ses it has also b(H*n mark(*d that the metabolic 
state of the roots as determined by cultiu’c condi- 
tions existin'? previous to excision is also of jireat 
importance. 

The reaction f)f the solution is another 
iiiiFmrtant factor in the absorption of salts. Invest! 
p:ations in this rej^ard have shown that for each 
species and variety of the crop plants there is a 
.specific ran^e of pH at which optimum ab.sor])tion 
takes place. Toxicity is more likely to occur, if 
in spite of other favourable conditions, the acidity 
of the sap is not maintained within certain ratijjc 
of the optimum for the species. 

|jiji:ht has particularly been shown to influence 
the intake of K and N ions. With increase in either 
the intensity or the duration of artifiei<al illuniination 
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it has ])eeii i'ound that wheat i)la]its in 

water eiilture aeeinmilale more of these ions. 

* Above a crertain ranj^e of intensity and duration the 
reverse effect is clearly noted. This indicates how 
a purely external factor intliienees the absorption 
of the simple inorj^anie entities. 

^ Temperature of the medium too introduces 
sig:niticunt diff'erences in so far as the total quantity 
of solutes absorbed by the plant is coiu'erned. Thus 
in three series of cultures of wheat ^rowii at 45°, 

and 30° C respectively it has been shown that 
the total ash content aftt*r a period of 45 days 
increases with the increase in the temperature of the 
culture from 30° and 35° (/ and later exliibits a 
marked decline. This optimum temperature was 
found useful for all studies on absorption. 

Jluniidity of tlie atmosphere has also been found 
to t*Teatly rei>:ulate the intake of solutes from the 
soil but it cannot be sai<l with certainty whether 
it has any direct effect on the intake of .soiutes. 
When tjrown in an environment with humidity above 
wheat plants faile<i to absorb as much of 
nitrogen from the medium as under relatively drier 
atmospheres (50% humidity). Such vaiations in the 
absorption rate are correlated with the trans])iration 
values under the tw'o conditions liut it cannot be 
vouchsafed for the present that the evaporation of 
water from the plant hius any direct liearinf^ on the 
rate of absorption of ions. 

Of special interest in this connection is the 
relation between the intake of solutes and the 
metabolic needs of a {ifrowinf*: plant. The data 
collected in this connection indicate that in the 
majority of cereals and a few other jilants, the 
absorption of soil constituents is characterized by 
three distinct phases, co- extensive with the more 
important stages of vegetative development. The 
first of these covers a period of progressively in- 
creasing rate of absorptioji ending about the time 
the head begins to form. At this time it is frequent 
ly observed ,that the absolute amount of jiotassium 
and nitrogen contained in the plant ajiproaches the 
magnitude present at complete maturity. The 
beginning of the second phase is indicated not 
merely by a decreased rate of absorption but by 
‘lefinite and substantial losses of certain constituents 
notably -potassiuin, nitrogen and calcium from the 


portions of the plant growing above the ground 
and presumably from the entire plant. The loss is 
more or less concurrent with the migration of the 
same constituents into developing heads. The t‘n<l 
of the second phase is characterized by a temlency 
to ab.sorp again the soil constituents previously lost. 
This may result in taking uj) considerable quaidities 
of these elements when the i)lant.s are large and well 
devehiped. The third i)hasc occurring at the time 
of th<‘ rip(‘ning of the grain is marked by a pra<*ti 
cally complete cessation of absorption id' all 
const itiUMits and an actual loss of most of them. 

While such cyclic vai‘iatio»is in the al)sori)tion 
rates of certain elements characterize different 
species ami varieties of plants experimented ui)on, 
it may incidentally be remarked that, specially in 
soil and sand fertilizer cultures, the losses of 
potassium and nitrogen at certaifi stages of the life- 
cycle occur when the constituents of the water 
extract of the soil were at or appn)aching their 
minima and when the same constituents were mov- 
ing from leaves to the lumds. Much, however, 
depends upon the specificity of the i)lant material, 
the specilic needs of the plant at various stages of 
growth and development, and the relation which the 
process of absor])tion might have with «)tber nieta 
bolic activities of the plant. 

Attention may specially be recalled at this stage 
to the characteristic relation between the age- 
factor and rate and order of absorption u\‘ ions on 
the one hand, and the relation betwemi the intake 
of (fcrtain elements, specially ])ota.ssium and calcium, 
and the photosynthetii^ efficiency of plants on the 
other. While the ions in case of one single species 
are not absorbed at the sanu‘ rate and in the same 
order at sucees.sive stages, there docs seem to exist 
some correlation between the (|uantity of these 
ab.sorbed and the specific fiietabolit es. Idius a 
higher rale of absorption of potassium and calcium 
has always been shown to be associated with a 
higher rate of photosynthi'sis and r?Vr nrsa. 

The phenomenon of the relative intake of 
nutrient elements from culture solutio!is is further 
complicated by the antagoiiis..! between different 
ingredients, the unecpial absorption of component 
ions and the selective absorption of these ions by 
the species under consideration. In considering this 
aspect, however, we cannot but take into consider- 
ation the quality and stale of prv)to])lasm more 
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ABSORPTION OF SALTS BY PLANTS 

piirticularly anipliotcrio nature of plant proteins, 
the bioeheinie eoiistilulion of the species, and the 
nature of the particular stiniuli-physical, chemical 
or mechanical, the effect of which is heinf*’ investi- 
t^ated. 

The wliole (piestio!i, as a matter of fact, re- 
mains yet to he carefully jinalysed and unless 
larjre amount of comparative data under different 
conditions and stimuli, specially from water culture 
experiments, sand water cultures, soil-pot cultures, 
field experiirients and so on, an<l under as many 
different conihinations of factors as are practiealde, 
are available it is rather difficult to arrive at any 
tlelinite ffcneralization. Strictly controlled experi- 
iiieiils with a parallel stinly of the dilferent plant 
processes directly bearinj* upon the quest ion (d* 
absorption of salts mi»ht also aid in solving? the 
still little understoojl processes connected with the 
intake of ions by plant. It is also desirable to call 
attention to the extensive investigations of Mason 
and Masked. Th<‘.v suggested that re-export to- 
wards the roots of certain element via the phloem 
may have a hearing on the rate of absorption of 
such an clement hy tlie root cells. The relation or 
lack of relation hetweenj transpiration and absorp- 
tiim of mineral elements is also thought to he 
involved. The absorption of these elements may 
then involve problems of ])lant anatomy as well. 

It has further been denion.strated that while 
the absolute amount i)f solute absorbed by the plant 
increases with increasing eoneentration of the 
solute in the external solution, the amount absorbed 
relative to the external eoneentration fievcrtlieless 
decreases rapidly from the lowest concentration 
upwards. When the e.xternal eoneentration of 
solute is low the ab.sorption rates become more than 
unity, while under high external concent rat ion.s, the 
absorption rates are always less than unity. 

The degree of absor^dion de])euds not only on 
the concentration of the external solution but also 
upon the nature ot ions alhsorbed. Thus the 
absorption of nitrates cannot be eoiisidered 
irnlepnideiitly of the absorption of cations in as 
much as their eftcets on such plant characteristics 


as protein content of wheat are concerned. The 
quality of protein is known to vary with the 
cJiaracter of the culture media, the Jiature of 
heterogenous salt supplied, and partieularly tl:e , 
coiicent)‘ation of the nitrate ions in the medium, 
as expressed by the result of extreme eonditioiis of 
no nitrate on the one hand and ample quantities of 
nitrogen salts on the other. 

Summarising the whole question it may be 
remarked that the mechanism of living cells involv- 
ed in the absorption of salts, which is undoubtedly 
of exceeilingly great intricacy, has nut yet been 
disedosed through any direct experimental 
approach, although we have before us nutny of the 
suggestive ex])lanations of the phenomenon put 
forward by various w'orkers from time to time. 
Among the theories advanced during the past few 
years, mention may be made of the ionic exchange 
theory of lirooks and Briggs, Osterhout’s euncep- 
tioii of undissociate<l molecules entering the root 
cells, Brazealess’s theory of physical al)sorplion, the 
rpicicsis theory of Lapique etc. The conception of a 
simple Donnan ocpiilibrium is too inadequate to 
explain the phenomenon of ionic intake since the 
interior of plant tissues is known to comprise a 
number of phases each of wdiich may be in Donnan 
equilibrium witli the external solution and under 
which circumstance, product of the apparent inter- 
nal ionic concentrations result i fig from the total 
(‘tt'eet of all these pha es is shown to be greater than 
the external product. Not entering into the rein 
live importance of these results and others, each 
of which have their owni limitations, it may be oi 
use to remark that studies on the absorption ol 
salts by plants grown on natural soils, particular!} 
those yielding good crop, have important applica- 
tion in investigations for determining the condi- 
tions lor optimum growth by means of sand and 
water cullures; for while the amount of a given 
constituent absorbed does not necessarily indicate 
the quantity essential for proper development, 
tiuctuations in the rate of ahsorptiqn may he 
expected to reflect at least to a certain extent, the 
nutritional peculiarities of the crop and serve as 
a guide in regulating the concentrations iimi 
amount of solutes at successive stages of growth. 
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Notes and News 


Archaeological Work in Swat and Afghanistan 

In a li'flinT ilt-livoivd lu'forc tiu* U<iyal Sutitly 
Arts, Lomlan, Kvcrt Hargvr, Irrliirir in mrdit val 
liislory in llio University of Bristol, descrilK-d llu- residls 
«n' the iM-ceiit areliacolofi’ieMl ex|u*(lilioi lo Swal aiid 
Afglianistan. 'I’lic (‘X|)('dilion was iindcrtakt*!! in llu* 
hope of providing fragments of evidence bearing on tin* 
pr.ildcins of elironology in llie study ol llu* BiuUilii‘.t ai i 
«»f (Tandliara, the eoiintry wliieli lay between tlie Indus 
and the llindukusli. I'iVidcnee of the iuHuenee of 
(landbaran art lias eome from various Central Asian 
sources, extending so far as Chinese 'I'urkestan, liiert- 
being only one blank — Baetria and the Oxiis territory. 
'I'he expedition turned their attention to this territory, 
spent the summer months of iy;J8 exeavaling in the 
valley of Sw'at beyond the Indian frontier and later 
made an archaeological reconnaissance of the un 
explored territory in the mirth of Afghanistan covering 
a distaii(!e of 2U0() miles. 

In the Swat valley a eomplete .survey was made of 
;di the Buddhist ruins, and a map was prepared showing 
the remains of stupas, monasteries and fortresses and 
also of villages and terraced cultivations. Khan jar 
Khotc, one of the typical monastic sit<‘s <*xcavaled con- 
sisted of a main courtyard in which a stupa stands, 
surrounded by stupas following no Hxt'd jilaii and 
Jirobably built at dillerent times. From lluse small 
stupas were recovered a few pieces of blue schist show 
hig scenes from Buddha’s life in relief, a few plast<r 
heads and pieces of broken deeoration.s. At Anduk. 
a solitary site^oii a mountain toj) w'as discovereil mastmry 
of unfamiliar pattern ami the iinds consisted <if a .*J ft. 
seated Buddha of ‘ late ' variety. The circiimstaiiees in 
'^hieh the si ulptures were found suggest destruelion by 
-Mohammedan invaders rather than slow deeay. 

Later, two members of the party starting from 
‘vabul er^ssed the Hindiikiish into the Oxus plain where 


a large number of mounds were examined. At Kuiidii/ 
was diseoveri'd an impressive rounil castle wilh walls 
more than a hundred feet high and half a mile in eireum 
ferenee whi(*h was probably a seat of tlie Sussanid kings 
ruling o\er Baetria. On one site were found carved 
bases of (rreek (‘olumtis disproving the (‘ontenlion of 
Fuueher that Hellenistic cities of Baetria were built of 
mu I or sun dried l)r!el;. When the arehaeologieai timis, 
discovered as a residt of this ixpedition, will be eoin- 
))nred and properly studied we may be stunewbat m^arer 
to the solution of the ditfienlt pndilem why and how 
sueh a virile hybrid art sprang up in a small area on the 
Indian frontier and spread to Afghanistan and (’hiiiese 
'rurke.stan. 

Ihe Cultural Influence of the Cinema 

'I'he I^eague of Nations Advisory Commillet* on 
Social (iue.sti»)ns has recently issued a report on “ 'Flic 
recreational Cinema and the "idling.” It dist'iisses 
among other things the frequency and the ctfeet of the 
attcmlanee of the young people at eineina theatres, pro 
teetion from unsuitable films, juvenile taste in films and 
special jierformanees and special films for juveniles. 
Interesting accounts of activities of the Ciovernmeiits of 
the U'. S. S. K. under the last beading are given, 'riieir 
“ (’liildren’s Cinemas " are equipped on broadly eon 
reived lines as reereationery centres ami Jiieludes in addi- 
tion to the theatre, large balls bir games and musical 
programmes, library and reading room and a cinema 
musi‘um where t‘xbil>its ilbistrating the history and 
technique of cinema production are displayed. (’Iiildren 
are encouraged to amuse themselves befon* the jierform- 
aiiee begins, tin* programmes being so arranged as to 
jjreparc them for understanding the film about to be 
shown. A .special staff of teachers is employed in these 
eineinas. 'I’he C’entral Department for Indn.strial 
Cinematography ein])loys a regular staff for the making 
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of films for children, llic subjects irieluding travel and 
exploration, animal life, lives of great mm and works 
of popular children's authors. 

Chilean Earthquake 

A severe eartlK(uakc rocked several parts of (diile 
on January 2/5, ilie shock lasting several minutes. A 
huge area extending from I aica in llu' north to l<<»s 
Angeles in the south was atfeeled and several small 
towns were completely destroyed. ;i0,()()0 persons are 
reported to have been killed and 50,000 injured, tlie 
total ilamage. being estimated at one and half million 
pounds, riiis earthquake evidently ranks among the 
most destructive shocks the world has experienced this 
century, 'rie* country, lu ing a peculiar maritime shelf 
between the mighty masses of the Andean mountains 
and the sudden great depths of the Pacific Ocean, lies 
in one t)f the most active seismic belt.s of the world and 
earth(|uake shocks here are almo.sL as frequeiil as in 
.Japan. I'Aeii in Calcutta, .situated at a di.slance of 
11,000 miles, practically on the op|)osite .side of the 
globe, tile .shock was recorded by the sei.smographs as 
one of great intensity. People of this country have 
recent experience of a great earthquake’s havoe.s and 
horrors, and will feel much .sympathy for the Chileans 
in their suirering.s. 

Development of Wireless Communications 

The Wireless World of December 29, 10iJ8 

publishes an interesting survey of the developments of 
19.*JiS in Winde.ss telegraphic and telephoiiie eominuni- 
eatioiis. Last year at the International Telceommuni- 
eatinn C’onfeniiee lield at Cairo, an important .step 
forw'ani in the growth of the.se eoiiimunieation.s W’as made 
by adopting an arrangement of distribution of .specific 
tre(pu‘n<-i<‘S amongst the various serviee.s, c.f/., air 
.service, broadcasting, amateur .service, etc. During the 
year, lele])]iom' eommuniealions were established between 
life boats and the Kngli.sb coast stations. These are 
expected to supersede the previous practice of broad- 
easting of navigational and gale warnings by telegraphy. 
I he Quefti Mary herself W'as able to communicate with 
the land via the coast stations and al.so with British 
Ooss-Channcl passenger .ship.s ' ia tlie Riigby-Baldoek 
route when slit was hundrcd.s of miles out on the 
AtJaiitie run. Considerable progres.s was al.so made in 

MS 


collecting weather reports from ships at sea for weather 
forecasting .service. More than 10.000 siieh reports 
w'ere received during the past year at the eoa.stal 
stations. One of the most important functions of Ihe^ 
wireless navigational service, is to provide hearings to 
aircraft and during the year no less than 00,000 hear- 
ings were given to more Ilian 200 British airships. 
Arrangements have also been completed to bold eoin- 
iiiiinications with the (raiis-Atlaiilie airmail service wbieh 
will .start this year from the station at the Foynes air 
base. The most striking progress lias been made in the 
realm of the ultra-short waves. About a dozen of 
ullra-sliorl w'ave services are ntiw’ in operation in 
Kngland. 'J'lie use of crystal controlled oscillators both 
in the transmitters as well as in the receivers, which 
are of the superlielerodyne type, maintain rcjiiarkable 
stability even in the region of tlu'se ullra-sbort waves. 
This has enabled reliable ultra short wave servie(‘s 1o 
be installed at a number of stations to maintain com 
inunieation among.sl themselves. In view’ of the 
approaching maximum of solar activity a new receiving 
station is under eon.striielion in Kngland wlu re then 
will he special arrangements for eomhating the elTeels 
of .sunspot activity, 'riiere was an important develop 
ment on the telegraph side regarding the Kmpini rates. 
As a result of an agreement between the Cables and 
Wireless Ltd., on the one band and the (Tovernmi iil eon 
cerned on the other hand, fiat rates per word were 
introduced for all messages within the Kmpire. 

Prof. E. V. Appleton. F.R.S. 

H. M. the King has approved the a])pointment of 
Prof. K. V. Appleton as siieeessor to Sir Frank Srnilli 
as the Secretary to the C\>mmitlec of the Privy CouneiJ 
for Seiciitifie and Industrial Ile.seareli. l*rof. Appleton 
has been Jacksonian profes.sor of natural philosophy in 
the University of Cambridge since lIJiJt), before w’hieb 
he W’as Wheatstone profes.sor of physics in the Uiiiver 
sity «»f Loudon during ]92 J- .'tti. He is best known for 
his valuable original w’ork in the investigation of the 
ioni.sed regions of the upper atmosphere and their 
influence on the propagation of radio waves. 'I'he 
results of his work have enhanced our know’ledge of the 
physics of the upper atmosphere and also have been 
of great assistance in the development of long distance 
radio-communication. 

'Phe appointment of Prof. Appleton to this respon- 
sible position indicates Jiow the Jiritish Government 
unhesitatingly requisition the services ' o/ * 'pure' 
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scientists possessing ample experience and vision, to take 
over the charge of directing the state policy in the 
’matter of seientitic and iTidustriaJ research. In India, 
the wisdom of such a policy has not yet heen felt by 
the Oovtrrninents and members of the administrative 
services often wanting in the necessary outlook and 
having a tendency to be wrapped up in mere routine 
work, are placed in charge of departments of the Gov- 
ernment which have to uiidertakt* planning and carrying 
out of scientific an<l research programmes, though such 
work could be more profitably entruste<l to competent 
and experieneed scientists with broader out-look. 
In fact, the jmlicy of the Ciovernnunt of India in 
appointing 'gentlemen administrators to positions which 
should go to genuine scientists, has resulted in tin* 
multiplication of file work, whereas the (‘oimlry nei‘ds 
field and rcsear«‘h work. 

Industrialization in India 

Sir 'riiomas .\insj‘ough, II. M. S»ni<»r Traih- 
(Commissioner for India, Hurina and ( eylon, in his n‘port 
on condili(»ns and prosp«‘els of rnih-d King<lom trade 
in India, I!t.‘t7-.’t8, maintains that on aeeoiint of the 
policy pursued by (iovtu’iuncnt departments with the 
object of fosti riug production, there has been consider 
able contraction of the Indian mark(‘l as a n'ady outlet 
for overseas manufactured goocls. In IP.Mb and early 
lft.S7 there was an industrial conipafiy proiuoti<in boom, 
the results of which will be apparent in the eonlraeti»>n 
of imports of articles that will be locally produec‘d when 
the new factories come into production. Of the major 
protected indu.slrics, the Indian coltjin mills last year 
increased their production of cloth by over r)0() million 
yards to the record figures of t,081 million yards. 'I'hc 
i'ontraction in import from United Kingdom will be 
apparent from last year’s figures of 2(i7 million yards 
as compared to l,l*5(> million yards in As 

regards iron and steel, the import figure has c*onic down 
to ;i7t,000 tons as compared to 1,170,000 tons in 
1028-29. Within a few ycar^ the total steel production 
of India is expected to reach a million tons a year and 
will practical!*}' meet the whole of the Indian demand 
with the exception of a few specialities. India is also 
’■apidly becoming self-supporting in the supply of 
■galvanized sheets. She now produces all lu-r railways 
Quipments w'ilh the exception of locomotives, wheels 
axles, imperial Chemical industries iAd., have 


this year formed a special Indian manufacturing com- 
pany to produce soda ash, caustic soda and chlorine and 
one or two Indian concerns are also turning their atten- 
tion to heavy chemicals. Indian paper, cements, sugar, 
matches, agricultural impleim-nts, electric fans, glass 
ware, copper .sheets, certain types of elect rie cal)lcs, 
pharmaceutical and incdi(*al supplies, disinfectants, etc., 
are gradually displacing the imported article. 
Prominent Indian industrialists are .seriously considering 
the early erection of works in Bombay to manufacture 
medium- powered motor cars and commercial trucks. 
Thc‘ company will begin by assembling and gradually 
extc'Tid local manufacture. Another prominent Indian 
industrialist has lK*en c-onsidering otfers from machinc'ry 
manufacturers for a mod«‘rn w(»rks to produce textile* 
machineries. The production of oil and steam engines 
has bc'gun and will be extended. A company has been 
recently started in (’aleiilta for the* manufacture' of 
simple*, machine* tools, while* the 'i'ata Iron anel Ste*el Co., 
have advanc*i'd plans for the* rrianufaeture* of he*avy 
e*hemieals and fe rtilise rs on a large* scale*. Ye*llow me*tal 
and copper .sheets are* being rolli'd in India, aluiinnium 
iit<*nsils have been prodiiecd for ye ars and a large* sc ale: 
plant for the output of aluminium from Inilian bauxite 
is proje*cte*d. 

Sir 'I'homas .sounels a ne>te of warning to Ineliiiu 
public n.f*n, both poliliciaiis and industrialists, and 
points out that if the* ))oiie*y of maximum inelustrializa 
tion be followed in India it will had to a .serious clash 
of interest with the* large* agrie*ultui‘al population, to a 
crisis in the* finances e)f the Geiverumcnt of Inilia owing 
to large* e*urtuilme*nt e»f customs re ce ipts anel to a collapse 
of the* financial and eeemomie* fahrii* of the* (iove*rnmen( 
of India whie*h de*pend.s upon an exee-ss e>f balane'e* tif 
exports in order to ine*el India’s finaneial eommitmeiits 
in London. .Vt a lime* whe n the* rege ne ratiem of national 
industries in Inilia has just I'omme iieeil and initial steps 
are being taken feir natieinal industrial planning, these* 
remarks with all I he ir implieatie ns )ia\e* /vot to be* 
se riously e*on.sieiered. The* above* point of vie w, howe ve r, 
will not stanel a moment’s se*ruliuy and will be* found le> 
be unduly alarmist and ab.solute*ly unte'iiable. 'riu*. 
transitions freun an economy based mainly on the* export 
of raw materials to one based on a more balane*e*d dis- 
tributiem betwc'cn agriculture* anel industry may cause* 
only te*mporary dirtieidties and malaeljustme*nt.s. 'riie* 
progri'ss of industrialisation on the other hand will 
largely benefit agriculture and agriculturists in India. 
The sugar and textile industries have; been of much 
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nssistam-L* to af^ririiltiirt: by providing? marked for sii/^ar 
ram*, cotton and jute. Startinf^ of new industries will 
create demand for new raw materials mueli of which 
mav be raised by our a/^rieidturists. I he Af^rieulture 
and Famine (’ommissions from time to time have 
deplored the undue pressure of population on land in 
India and have sui^^^ested alternative means e)f employ- 
ment throu#<h establishment of industries. A steady 
equipoise between agriculture and industry in India 
would be beneficial for both and is essential for her full 
development. With the prot^ress of indust riali/.ation 
leading to expansion of wealth and raisin;^ of the 
standard of living of the people, the country will etmti- 
nue to purchase more goods rather than less from British 
and foreign markets though probably of a different 
variety and kind. 'I’here is hardly any )ustifi(‘ation for 
the fear of fall of ree(‘ipts of the (iovernment of India 
as that will be partly compensated by the rise in the 
revenue from the ineoim-tax paid by the industrialists 
and from eiistonis iluties on new kinds of goods imported 
from abroad. 

Safety in Coal Mines 

Sir Mohamed Zafaridlali Khan has introduee<l a Hill 
in the Central Lcgislativ<‘ Assembly whose objective is 
to ensure safety in coal mines. In general the seams 
workt'd hi Indian collieries are relatively thick and the 
so called “ Billar and Stall ” system of working are 
ado])t(‘d. Fxjieriem'c has shown tlie importance of leav 
ing large coal jiillars to support the superineuiubeiil 
strata, though thereby entailing loss of the coal left 
behind in the mines. In times of had trade there is a 
great temptation to e.\traet coal from these pillars 
giving rise to serious mining accidents. 'J'o overe<ime 
Ihi' possibility of such danger and at the same time to 
nvover the solid coal left as pillars a few Indian com- 
panies have adopted the method of ])aeking the voids by 
hydraulically slowing tliem with sand. As mentioned in 
our editorial article of this issue, the C\ml Mining Coin- 
mitte*‘ set up by the Government in lO.’Ui, to enquire 
inl<» the methods of extracting coal in Bengal, Bihar and 
C. P. and t(» report on the measures which should Im* 
taken to secure the safety of the workers and to prevent 
avoidable waste <if coal, have strongly advocated the 
adoption «)f hydraulic sand stowing. ^I’lien* are (iovern- 
ment regulatitui'? laying down conditions under which 
coal is to he extracted and Government supervi,sory 


authority to see that these conditions are fidfillcd. But 
there has been uptil now no provision for ensuring that 
the space left by extraction of coal should be filled in 
where the absence of such filling is likely to result in 
fall of roofs leading to fires and explosion, 'riiese re-* 
eonimendations of the Committee have been examined 
by the Government of India in eonsiiltalion with the 
Provincial Governments and representatives of the 
Industry. 'Phose who have .studied the problem are 
satisfied that adequate sand supplies are available in the * 
Daiiiodar river for the re(|uircments of the Jharia coal 
fields. The only diffieully seems to be that stowing 
iM'ing an expensive process, williont .some form of ec)- 
operative effort it may be financially irapraetieable. 
'Pile Government Bill is designed to meet this need. 
We ho|ie legislative measures will be passed without 
delay to enfoiie saiul stowing in coal minc*s in India sa 
that safety in the working of such mines may he ensured. 

Necessity of Drug Legislation in India 

I'o prr\ent the huge traffic in adulterated nnd 
spurious drugs, which is a grave imniace to public he illli 
and welfare in India the Drugs Knquiry C’ommittee sel 
up by Goveriumsut of India under the chairmanship of 
(*ol. R. \. Ch.opra in IttJtO .'n stressed upon tlw ni*ees 
sity of ])assing suitahle legislation <)n an all-hulia basis. 
Since then leading meinhers of the medical profession 
and the industry eoneerned have pm'sistenlly urged tin 
necessity of putting a stop to this growing menaec. 
The Government of India introduced a Bill in the Legis 
lative A.ssembly in 11)37 wdiieh was aptilieable onl} to 
imported drugs but later it was withheld and tin 
Governraeiil announced their intention of proceeding 
with a more eomprehensive, legislation ap])Iieable no» 
only to imported but al.so Indian manufactured drugs. 
Similar legislations are already in force in all advanetd 
foreign countries. In the United Kingdom there is tin 
Foo<l and Drugs Act, 1928, dealing with the mann 
faeture, importation and sale of food and drugs and 
Therapeutic Substance Act, 1926, for controlling (hr 
therapeiith* subslanet's. In U. S. A., there is tin 
FrdcTal Food and Drugs Act which controls l)t)P 
the drugs and therapeutic suhslanees." 'Phe Indi;: 
Chemical Manufacturers’ Association has submitted 
draft Bill to the Government which aims at eontrollin 
the manufaeture, importation and sale of all drugs ai ' 
medicines including therapeutic substances such as ser 
vaccines, cte. 
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Among the inorr import anl provisions of tin- Hill 
lirrt' IS a lU inaTnl I'or tin* rslalilisiiMK ill nl' a Drug 
('ontrol Hoard consistitig of i xprrts, inanuf.-u tiirrrs and 
nu’dical pratdiiioncrs sn (hat ('xpcrl tccloiical and 
coiniiK’ri'ial ad\ iia* and gnicianrt' would ai\va\ s |ii 
availalilo to the (iovri'niinnl in tin- inattrr id' rraniing 
rules and regulations preseribing standards ol purity, 
strtmgtii ete., of drugs fiiul inrdieines and issuing ol 
permits for imports of ilrngs. Tlie Assoei it ion also 
urges the nreessily of taking rarly sli ps I'or lonipiling 
an Indian Hliarmaeo))oeia wiiii-li would la\ down 
staiui'ards for all drugs and medieint's used in India, and 
the enaelment (d' an All- India IMiarmaev A< l for training, 
ediieation .ind registration of pharmaeists wliieli would 
go a great way in helping to ehia‘k the sale of spurious 
and worthless drugs. The prineiph s of the Hill 
suliinilled 1)\ the Chemical Maniifaelurer s Association 
should reeei\e earefid eonsideral ion of the ( ho eminent . 

RoVf'.l A.sicilir Society of Bengal 

Sir Da\ id K/.ra in his presidi.nt iai addn ss 
deli; ei'ed at the last annual meeting of tin ttoxal .Vstahe 
.Soi'iety of Hengal drew attention to the multiplication 
of siienlilie societies at a rapid rate in this eonnir; and 
I'emarkeil that laeh new society or institute erealid 
represented a decrease of sup[)ort for llu' Asiatic Soeit l\. 
This also has raised the axvkward (jutslion: has an 
institution like this, based on the uni\ersal programme of 
study of all that pertains to Asia, and of which “e\en 
today ahonl three fourths of the members are 
ilih tlanles, and only one fourth spieialisis ". a \alid 
biological function to perforin in oiir modern times: In 
the past the Soeiet ; has been fruit fid in general iiig a 
series oi sebolarly bodies and insi it ul ions of a speeiali/.id 
nature and it lias always generously and miseltisbly 
aided these bodies. It helped Hie foimdation of. and 
administered the Indian Seiiuee Congress .\ssoeiati«m 
aiui imblisbed its proceedings and it still bouses the 
National Inslifnte of Seieiiee’s of India, in addition to 
iiiaintai.ning relation of aii^ intimate and imporlani 
‘harae’ter with inslitnlioiis like* the Linguist ie-. Zoological 
and (ieologii’al Surveys of India, the Zoological and 
the Uoyal Hotanieal (lardeiis and the Indian Mnsenm. 

I lu* Pri'sideril throws out a dnrf: hint that as a re sult 
'*f the* number e)f spee'ial societies increasing rapiilly it 
•nay not be* ])ossibler to ke*e*p ii)) tin* old programme- eif 
'•■ie'nliHc activilv of Hie Soe*ii lv and the Soe-ie-tv ma; 


Ila\e l< eb' llei-essily etf lesl rie I ing itself limn 

and more* to pnre-l; orieiilalislie stmlie s. ibil im-re .-ising 
tendeiii'V of spi-eialisat ion mal ei not le 

neeessarv and vital, the e\isleni-i- ed sum o m'diiiali 
boelv ti» lake a general view ed' Hu* weuk in many 
speeial'sed fields and wi* fe e l I bat a n oi gani/al iem e»f 
tile- Society s fiiiie'lieuis rathe r than re slrielioii e)f its 
see»p'* as hillte el hy the Lre side nl. slioulel he eemlemplale el. 

W’e- ilei imt agree that Hu Seecie lv siumid ele gene rate- inlev 
a Club feir fasliievnabh- rie*li nun as another .Vsialie* 
Siveie-lv ill aiieilhe-r pari ed India lias deme-: but it siieuild 
be a e-c ;ule/.v luis eif sehedai’s of all Ivpe's. atul thus fulfil 
Hie llineilons fell- w llieh it was ieiimeieel bv tile* first 
ftill'lele r Hie siele III . Sir W illiam .leiiu s. 

Bolanical Sin\ey oi India lor 1937-iB 

Tile- animal re-peirl of the Ibilanieal Snrve-y nf liulia 
felt* ‘IN. whieli has lu e n ree-e iitly issiie el. sheiw s that 

•here lias he e ii a growing re ali/al ie»ii of Hie- impe»rlane-e- 
of ineligenoiis Indian plants fen* ineiuslrv ami iimelieine. 

I n ioriiial ion regaieling the sonre-es. pniperlies and uses 
of various e i-eiimmie plants aiiel plant prodiie ls was sup 
plie-el to nunu-i'eins ( eirre speiiideiil s in India and ahroad. 
De-taile-d infevnnal ie)M r.garding. possilnlit ie*s eif enlti 
\atmg a large numbe r eif me eiie-inal plants iiieliealiiig tin- 
loe*alilie‘s in India wlu ri* Ihev e-onhl be- < spe riiiieMtallv 
tried lias be-e-il supplied tei the- Direetor oi tile- Seimell ed 
I'revpicai Meelie-ine*. Calenlla. ami some ed' bis assislaiils 
we re- alhiwe-d tei e-onliinie- their weirk in the Sihpnre 
llt-rbariiim iii eoiiiu e-| iem with the- inve stigation of 
me-etieiiial plants, ( nive-rsitv predessors aiiel wevrke-rs in 
other seientilie ills! it nl ions in India and alu'eiad we-re 
siipplieei will) ill feii-mal ion on ee-enuunie- plant prodiu-ls 
anel antheiilie* male-ri.-ils fen* Hu ir re sea re h wnik wer«- 
proeiiied fevr them, 

I luler the ansjiie-e s ed' the- Impe rial Ceiime-d ed 
Agile iiltiir.-d He search, an e nepiirv was slarleel to inve sli 
gale- the- peissibility of bringing fresh areas iineler 
e-iill iv at ion willi a view In increasing IIm- pre»elne-l iein ed' 

( inelievna alkahiiels in Inelia. I'iu- re-snits id' liiis e n 

ejinry are- expeele d to la- mil la le'l’e* leuig anel will be 
awaileel with interest. 

I he work in the- Sihpeire- Herliariiim eemtinue el eui 
usual Ime-s and the: lle-rhariiim was e nrie he el hy the aetdi- 
tiein ed’ seime- rare- spi-eime iis reee ive-el fimm Ke-w ami 
Kelinlvurgh. and also frenn Japan. China and Java. 

.V large- niimla r nf eniginal pape rs ami Ivvei bea»ks 
de-aling em Ibdany of Inelia we re- pnlilislu-d during the 
ye*ar by spee ialists and re-.seare lie-rs in Imlia and abroad. 
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Indian Statistical Conference 

“ WiUjoul llu* Iwlp of sl;itislij-s man loilay vvoiiUl 
wamlrr aimlessly lliroii.uh (lie |)t r|)lixiii.i; universe, ini 
eerlaiii and ineHieieiil. as any lorellion^lil and dtsi^n 
would have been ifn|)(»ssibli'. In (‘olbelin*;’ faels, 
statistical analvsis discloses casual and j)tlier striny;ent 
eonneelions between related facts. Such study is at the 
basis of all sound human e-iuh avour. No schemes to 
soh<‘ rjiic slions of unemphiymeiil and poverty, or 
optimum living; under a j^iveu set of eireumslaiU'es are 
likelv to p(»ssess validity without tlu‘ aid of your 
seientifie apparatus." ^^'ilh these words the llon’ble 
.Mr. Manohar l.al welei'ined the deh'i'ates at the .si'ismd 
sessio?! of the Indian Statistical Confereius' hehl at 
Lahore in .lannary last undi r the (’ha.irmanship t»l 
Dr. 'T. K. (ire‘^()ry, Keonomie .\»1\ iser to the (*overn 
ment of Imlia. Sir Henry Dullield Craik, (lovernor of 
the Ihinjab. in opeiiinij the session paid a warm tribute 
to l*rof. I*. C. .Mahal/niobis for the seiw ices w hich he 
has rc inh red lo the country in layitii*' the ionndati<»ns 
of a syslemalie study of statistics. 1{( ferrin|L!; to the 
importance of stalistie/d study of the \ital problems 
faeiiiii: this country Sir Henry said: 

“ 'I'he adjuslimnt of mail’s numbers to Itie resources 
which he is able to extract from his environment is 
fundamental to his well hein^, individual and .social. 
Hitherto .such ailjustmenls ha^■e been affected mainly 
by the blind workinij; of natural forces at a jifreat e<»st in 
human suirerini»:. I’he ehanjre.s, which in the spaci* of 
less than 100 years transformed Kn^land fr<»m an a^ri 
cultural eounlry into a modern industrial slate, were 
carried thn)ui;li iinplauned and almost unperia i\ ed. N<i 
slalislieian was at hand with a mass of carefully testeil 
and .selected figures to ad\ise or warn. Hul in)W' we 
have (‘oneei\ed the idea oi eont rollini*’ or even plannin|Uf 
economic and so«'iaI changes, and India, which today 
visualises with hojie and expecta>ncy the possibility of 
t ranstorminn' herself from a ])oor ai>;ricidtural eouidrv 
into a wealthy and semi- industrialised stalj*. mav per- 
haps l;e thankful that this transformation has been so 
(hdayj’il that the modern .seienee <if statistics is available 
to i^uiile its execution. .May she have wisdom to etpiip 
lu rself so that this seienee may be availed of to the 
full. ’ We wish for greater and continued success of 
the Indian Statistical Institute in its endeavour to 


apply mt»re and more statistical methods in the study 
of the manifold ])rol}lems eoniu'cted with national 
welfan*. 

Announcements 

Dr .Muhammad ({udrat i Khuda, Mr I. (>. H. 
Arilf, Dr Prafulla ( haiidra (ihosh of the .Ml-India 
N'illagt* Indusirit s .Vssoeiation and Mr .1. H. Murder of 
.Messrs, .lardine, Skinner (nominee ol the Mengal 

(’hamber of Commerce), Dr M. C. Hoy (nominee of 
Calcutta fniversity) and Mr h'a/Iur Hahman (nomine*- 
<»f Da**ea ( 'iiiversity ) . havt‘ be* n nominated uu iobers 
of tlu‘ Industrial Survey Committee laat'utly a])pointed 
b\ the (itoerumeni of Mengal. riu* first list of 
members appear**! in *nir issue *)f l)*‘e*-mber. 

Dr M’illiam Filehner, ih** fam*)us (lerman Kxph»r*T 
who was awarde*! the (iermau Nali*)nal I’rize by Herr 
Hiller f*)r his magnetic survey *if (Vidral Asia has 
ree*idly arri\*‘*i in Imlia. .Vfl<r \isiting lh»‘ Obsjiwa 
t«u*v of the. Survey of Imlia at D*hra Dun he will g*> 
to \*‘pal l*> b*“g‘iii his w*)rk *»f magnet i*‘ survi v whiili 
will occupy several years. 

At the last Annual .Meeting *)f tlm H*)yal .Vsiatie 
S*><*i*ty of M**ngal. th*‘ Mruhl .Memorial XLalal was 
awardial to Sir David Mrain, late Dircct*»r, Hoval 
M*)tanieal (ianhiis. Kevv, and llu* Joy (iovind Law 
.Mi'dal t*> Dr M. Prasad f*)r c*>nspieuou.s contributions 
to th** kiu)vvl*'*lge *)f .Vsiatie b*)tany ami Z*»*dogy. 
r**sp**i‘l iv **!y . 

Dr S. Parlhasarathy has been avvar*l*‘*l a l■'*‘Ilo\\ 
ship by 111** N*>b**l Institute of Slockh*)hn and has pm 
*****de*l l*> Svved**n I*) earrv *m resear**h w*)rk tiu re. 

’riu* *-onslitul i*»n *»f the Ih-ngal Industrial H* s*ar*li 
Ih’aril. which will b** an advisory body, has h*** n 
announced. 'I'lu* main fun(‘ti*>ns *)f the Hoard will b< 
to atlvise the Imluslries Department in matters r**laling 
to industrial research, l*> eo ordinal*' ('xisting work ami 
to indicate new lines of research and to endeav*>ur t«» 
s**eur** the active. **o- operation *)f the universities ami 
t***hnical instiluli*)ns ; 'Phe members, wh*»se b rio ol 
*»/fi*** will be f*)r lw*> y**ar.s, are the Dir*’**l*ir *)f Imhis 
tri*s. Hengal; Pr*d*. P. \. (rhosh; Pr*»f. ,1. (\ (Ihosh; 
Dr W. (I. Macmillan; .Mr K. S. .Vbdulkadi'r ; .Mr J 
\. Lahiri; .Mr .V. L. Ojha; Dr A. Karim; .Mr .1. N. 
Sen (lUpta; Dr it. L. Dutta. 
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Science in Industry 


The Plancliromat : a new microscope ol>jechve 

A new iiiicrosc«)]R; objeelive, llu* jilancliromal. has 
laa fi proiluiMal in ihe laboralorit s of Carl /eiss in .Inia, 
aflei* a loii^’ pcrioil of research. 'I'his objrelixe j;i\i s 
eijiial siiarpnrss in (hfiniiion tiiroii,i*'liou( the whoh* 
of vision and is a dislinel iinpro\ eim nt upon ollnr l\p<‘s 
available iiptil now. W'ilh dilfereiil lypes of ini«ros 
cope objectives ii(»w ill Use. if ihe spot at the <eiilre ot 
Hie b(‘ shar|)ly in focus, (he (ield would iieioiin' 

inereasiiii'ly blurred towards the ed<;<s. Sliarpness of 
dirinilion at Ihe eeiilre (d' iJie field al the espeiise ot 
that at the surroiuidiuL'- area was pia ferred b* Ihe 
iipiali/.ed bill lessiuied ilelimlion »\er\ where. This 
dillieidly has lu i n done away williin llu* lu w i\p<‘«d‘ 
lenses and al present Ihe new lenses are a\ailal*l* in 
dill’erenl ii!ai;nilieal ions. 

New l.iiminous Signs 

Neon si_i;ns wliieli are <-oimnonly ilisplayed consist 
ul glass lubes eonlaining Ihe ran- gas al low pis ssure 
lilted wilb two metal elect rodt s al the ends. .Ml the 
l«‘llers an- combined and Ihe inleiweiiing lub« belw»<n 
Ihe letters are, eoaleil with an opacpii' paint. Due to 
ihe use of liigli voltage Ihe lube is insulated from tin- 
main body of Hie sign by keeping it several im hes aparl. 

In a new system of tube-lighting recently de\is«d, 
each individual letter in Hu* sign is formed separately 
and eonsists of a lube filled with gas and provided with 
small glass extensions. No eh-etrodes or other eleitrieal 
eonneelions are employed. The lubes are placed against 
Hie sign or against any other .surface, in whn fi is 
mounted a radio frequency power supply. I'lu* power 
supply is eonnoeted lo e-nergizing strips wlii<h are 
<‘mbedded in the surface of Ihe sign behind the luminous 
lubes. 'I’hese strips are mtdallie eonduelors, eneasid 
in glass, which radiate the energy ilireetly to the gas 
contained within the lell»‘rs. A great ad\antag<‘ in this 


is that the letliTs are inlrn'changeabh'. This new type' 
«d‘ Inminons letters eonsinnes k\\’. for a single row of 
leih rs of a marquie sign displayed in the e iiieinas. 

Synthetic (llyceiiiu* 

(flyeerol. prodne( d as a by product id' the mann 
• act lire of soap from fats, has bi-eome so important in 
till manufaetiire of synthelie resins, part iiiilarly those 
used in painis and i naim Is. Hial its svnlhesis is being 
undertaktn to anqilify Ihe supply. A sueeessfiil jiro 
ei ss of synllieiis has bi i n diseovi nd w hii'h eonsisls in 
ehlorinaling propylene, a bv produel of eraekiiig of 
pelroleiim .and hydrolvsing with alkali the I rieliloropro 
pane Hills formed. One of Hie large oil refining com 
paniis has alreadv inslalled equipment for (his jnirpose 
.and lApei ls lo be able to produce glveend .al .a fr.aelioii 
of its preseni jiriee. 

St'icnhlif luifiuuii . 

l.h'Ctricily ni aid ol Digestion 

'I’hi- Srhnhlic lim-nrnu of .I.auuarv, lium. reports 
a method .and iqnipmeni for inlrodiieing sofl-iiird 
eharaeterislies into milk by the application of sonic 
energy high Irequeiiey virbrat ions. Cow's milk now- 
.1 days is modified by various expedients to give a more 
readilv digestilile eiird. The apjiar.alns iiseil to apply 
the vibration^ lo milk consists of a st.ainless steel 
diaphragm approximately two feel in diameli r which 
is vibrated elect roniagnel ie.ally .at a freqneiiev of .'{liO 
vibrations per second. A stainless steel laiver is 
prov idl'd, which can be boiled against the diai»hragm, 
thus fe.rming a chamber. 'I'he milk to be treated is 
introduced into this chamber through the inh t oju ning 
al the out* r edge of the cover and in order lo pass out 
of this chamber must of maassily How over the centre 
of the diaphr.agm where it is subjected to intense vibra 
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tioM lu'forr ])assiii^ oiii lliroii.i'li llu- itmI rally NK-alnl 
oilllrl opcFiiil^- in llu- covrr. 'I'lir unit is ra|)al)I»‘ ol 
liaiidlin;*' niilU al lln* rah; of ‘i'jO _yall«>iis prr lioiir willi 
a j)«»\vi r r()nsiiin|)l ion of approximah l s /!>«■ li(»rst -|>o\\ »*r. 

New Pain I Tesler 

Al prrsr.iil. llu' hiliin(|iu- •>! |r''lini'' tin* diiralnlilx 
ol painK ronsisN, i*i n« rally, in » \posinn‘ the j»ainl panris 
prrpanal iiiuli r sland.ard condilions in a slamlard dis 
]>osilion. 1 hr disad\ aiil.an'rs diir lo llir \'arial>ilily id 
naliiral wralliir and lln* siiiWiM'ss ol lln* prorrss i)l 
di h rioral ion in ihis in« lhod ha\i- hrrii ovri i iiinr liy ihr 
Mi'lip r I’.Mitd I'i sh r (Dinln arnl l*a(h rsi>n Pah nI ‘ 
uhirli was r« « inll\ I 'liihilrd hy h'. \ ( rsliril iS: \'i_i;n<d< s 
Lid., in ihr 'Jdlh I'.xhihilion «d' ihr London IMiysiral 
.Smith, at llir Imp* rial ( olh-nr. Sonlh Krnsln»:h»n. Wilh 
llir drh riioalion ol lln |)aiiils .and utln r ro.alini;’ nialrrials 
llir taiinposil ions whirli may lir rolisitlrrrd as impri'iiit* 
aldr iniinhranrs hrrorm- prrnnahlr. I'lir Irstifii;' 
apparatus, lalvini'- advanlan-i- of lln- pinnomrnon. drlrr 
miru s Ihr rinnparativr valnrs t)f lln- painis l»y im asnr 
inu' lln- rair «>! iha-av oi lln- osinotii- til* i-h-i-l ri»snn»t i<- 
i-i-sisl ivily id' tin- paint nn-inhranr in a ft-w hours. 'I’ln- 
apparalns mnsisls ot a rrll or niinda-r (d r«-lls ron 
nrrh d to all iinli<-at iiii*' or oraphii- r<-rorilinv; olnniin li-r. 
'I'in- rrll is of nioiihlrd insidal iii< 4 ,‘ mah rial and is ina<h‘ 
in two liaLis. i ai-li ronlainiiii;- a tarhon i-h-<-l roih-. 'I’hr 
li sl pirrr (-onsislinu' of a layrr of (ilh-r papi-r i-nah-<l 
on holh fai-rs. or impri-J 4 ,tiah-d. \Nilh lln- painL is plata-il 
lirtwrrn lln- Iwo hal\rs ol lln- rill, whiih arr linn 
lndtril lonilhrr. a w atrr 1 i_nhl joinl In-ini'- inadi- hy two 
nihhi-r riiiiis. lln- two romp.'irtmrnl s on rai h sidi- of 
tin- It si piitr arr linn lilird wilh a t-ontlin-l in”' stihdion 
and i hrtrii al li nsimi is a))plir<l hiiwcrii ihr Iwt) rarhon 
rli-i t I'odrs. ihr irsislanri; lu-inii- nn asiirrtl on ihr 
ohnnnrtrr i-(|nipmrnl is pro\iih-il wilh sorki-l i-onnrr 
lions for trii i-rlls ;md a Jarkhoaril so lhal rrailinos 
from larli rill ma\- hr l;ikrn al |)irioiliral inlir\als. A 
rrrordinii' oiimnn-lrr ran h<- iiisi rtrd in Ihr plarr id' lln- 
indii-alin^- ohminrh-r if t-onlinnoiis oltsrr\alion is rt- 
(piirt-il on an\ pari ii-nl;«r (-<- 11 . 'Tin- ralr al whii-h 

(h-h-rioralion lakis plaii- ran lu- larird hy !hr nahirr 
and sln-niilh of lln solution on rarh sidr td ihr paiid 
nit-iuhraur. This app.-iraliis has ifivrn valnahh- in 
lormalion n-iianlint;- Ihr Irnipi-ralurrs and linn-s of 
sto\ im*; id insnlalin^* \arnishrs ;md also aliont Ihr 
rrlalivr \ahn-s of insulating- riolli. 

I'nun thr FJccf rit'inn . 


Mamifat liire of Midor Vehicles 

111 llirsi- riduinns \vr ha\'r n-rrnlly di.srussrd ahoul 
(In- autoniohih* indiistrv and its ])ossil)iliti(’S in India. 

I- or reasons easily understood, foreinn niaiiiifaelurers do 
not fax our lln- proposals. Our readers are aware of Ihr’ 
^roxvinj^ alarm of lln- Prilish mamd'arlurers reenilly 
voieeil hy Sir 'I’honiaii Aina(‘oii^;h in his rexiew of Ihr 
I'nited Kin^'doin trade xvilh India in ItCir.'tS. 

ILri-nlly, Mr I). L. (ioujih. lln- Indian rrpri-si-nlalix « _ 

in Homiiay of lln- (Irnrral Motor 'Lraders and .Manufar- 
tiinrs, Liinilrd. of lamdon. has issued a slalennnl in 
xvhieh he invites allintion lo a report of the Australian 
'Larilf Ho ird xvhieli e.\prrssed ilself as opposed aA pn- 
srnl to Ihr manufarlurr of rornph-lr motor lars in that 
( 'oininonxvralt h. 

in Ihr same i-iri-idar. .Mr (ioui;h. inxilis attriilnui 
to Ihr srhrmr for Ihr manufarlurr of automohilrs in 
India put forward hy Sir M. \’is\ rsvarax a. w host 
opinions were lari»rly (pioli-d in our rohnnns. and slah-s 
lhal most of the rondilions xxliirh indiirrd tin- .Mist r-iii.-m 
I’arill Hoard lo form ils opinion arr l•(|uaIlx applii-ahh 
lo India and roiirludrd with tin- \ irw lhal in India Ion 
it is ■* hrili r lo hiiy than huild. ' 

Sir M. N’isx-i-svaraya has poinird oiil in a pr< ss 
slafemrnt lhal in lahliny- the 'Larill' Hoard’s n-porl iii 
thr .\ustralian House ot Hrpn-srnl at i \ rs, thr Minisln- nl 
( ustoiiis, .Mr White, said “ Ihr (iovi-rnnu-nt adlirn-^ Ir 
the poliey id enroura^in**- ihe rstahlishiiirut of an indu-^ 
Irx for Ihe manufarlurr of msi-iin s and rha^sis in 
.Kiislralia. Ihr (ioxrrnunnt inx itrs prosprrtixr mauii 
tai-lun rs ot rni»ines rind rhassis. or parls Ihrn-of. in 
sulmiit Ihrir pro))osals. xvilh driails of Ihr as'.isl .-im i 
rrcjuirrd. ( orisidr rat ion will in- yivm lo anv proposa! 
lor roinplrlr manufarlurr. ‘ 

\ Ol iiiii; pnpul.ir opinion, the Instrnhan Mamifn 
Itirrr ohsrrxnl in su|)porl ol Ihr ahoxr si ati-iiunL lhal 
Ihr projrrl would hr at oiu-r a laluahlr addition |n 
our imlustrial arlix itirs and an imporl;tul rlrinrnl in our 
nalion.il drfrnrr. .V lixrd and slahir larill' pidiry will, 
in the end. al tract to tln-sr shores xvhal may xv<-ll h«- 
desrril.ual as the r-rratesl id modern indnslrii's. ’ 

Bihar Kleclricily Project 

Ihe 1 eehni(‘al ( onnnittee appointed hy the (loxrrii 
imnt of Hihar to examine tin- Hihar rlerlrifiralim 
project eonsidt-r that Ihe elect rifieal ion of parts ni 
sonlh Hihar and ( hola Va^^pur is feasible and Ihr; 
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rroommriul that tlu‘ (JovormiU'iit should takr sttps as 
carlv as possible l<i ])rovi<le that pari of the iiroviiiee 
"with eleetrie ])o\vei* and so ])i*ovid(‘ “ the one »re;il coin 
inodily laekiri”' for its industrial and further amMiidlnral 
development.’’ 

'I’hev .sni^j*T“s( that there is a snllieicnl loacl alnatly 
\isihle or in pmspeel io jnslify an installation of a 
30,000 k\\" steam ^-eneratiiii;' stalijin with I ransinissioii 
liin*s covering that area of the pis>\ inee eoinprist d 
ronj^hly in the area helween Pnndia anil Itanelii on the 
south and the (lannis on the north. Initially, tnie 
y,eneratini;- station oidy shonld he eslahlislied i preh r 
;ihly in the eoal tiehls if snUIeienl water for a lai^e stt ;nn 
pow'i'i* station is availahle) and the initial stasi s of the 
jirojeel shonld he laid out to admit of etdarv:eiii( nt of 
that station up to oO.OOO k\\', and the transmission s\ s 
tern should he so desij;ned as to carry tiu eiirn nt 
L!;eneraled in this station and another of I In same si/t* 
when reipiired. I'or the jiiirpose of prejiarin^ a deliiiite 
scheme and of snhseijnently jui\ ini»‘ elVe< I to it. a hiL»hl\ 
(jiialilied teelmieal stall' slioidd he appointed at as early 
.1 date as possible. In a recent issue we pnhiished an 
article on Hihar Kleelrifliation Scheme (Siu nm: wd 
C i'iTi UK •}, )). 1!I3S), where the .author diseiissed 


Glass from Reh 

K. Charaii 

1 )' j> : I I llli'lll I)| 0!.| - I . I Ir II I .I'J \ , |■.l■llll^- lllllilli I II|\|*I 

M. L. Misra 

e< li.ill lili'lll n| I Ii- ilicj \ , Iti-ii.iii-.. Kiliilii I iil\4'i-i|\ 

The chief raw materials used for the mami fact lire 
el ^lass ill India are sand, lime and soda-ash. The 
first two snitahle for u;lass mannfaetnre. oicnr in 
\arions parts of India, whih^for soda asli. the industry 
lias to depirid totally on foreinn eonntries. The price 
III soda ash a'»aiiahh‘ in India is many limes liii>ln r than 
I hat of the sand or limestone, it heiiitf Us. I 10 per 
fen. Consecpieiilly. the cost of an average irlass hatch 
IS increased manifold. .Vlteinjits have heen made in the 
I>as| ill foreii»ii eonntries to utilize rocks which are rich 
"• alkalis as a partial snhstitnle of soda ash and many 


the feasihilily of hydro eh-etrie veneration in-ojeet in 
the provime. 

Paper Manufac lure from Iiuligenous PkjcIlk t.s 

A eolleetion of inliresl ini*' e\hihils of paper 
s.-imples maiinfaetiireil from liiunlmso .v/;, from Mimj 
\ Sacchnnnn Mnnja). from llamsar ( Stn i Ikiiu ni tiinit<li 
iiaci uin), from I 'lla (ira.ss { AntJiisl'tnn (fii/tinlt n ] .and 
from Sahai or Hhahar (irass { ! ychiu’innm (uitfKslifttliiim i 
ha\e reteiilly heen aeijnired from tin* forest Hesi-areh 
liistitnte, Dehra Dim. and e\hihiled in the Pnhlie 
(iallerv of the Industrial Section f llot.anieal Survey ol 
India), Indian Miisiimi. .\nolhir inslriieli\e exhihil ol 
eommereial importance, which has lately heen aihled. Is 
a sample of l'*J Ihs. of pa[)er mannfaetnred from It) Ihs. 
of .air dried h.amhoo eidms. The process ot manntae 
tore and the Irealmeiit of various elx inie.als in ditlereiit 
sl.ai*-es 4d‘ mannfaeinre from Ihi- raw m.ateri.al to finished 
paper h IS also hi en show n. This process is as detailed 
he low ; 

'reii jioimds of h.amhoo Ire.ateil with la o/.s. oi 
.Sodium .Snlpliaii- aiiil 1 Ih. of Lime prodiiees l a Ilis. 
oi mihle.aehed p.aper pulp whiili when Ire.aled with 
'I’a tizs. of hle.aehiiiv powder uives Ihs. of hleaelied 
paper pulp, then a,i*‘.ain Ireateil wi(h i- o/s. of ('liina 
(’lay. 1 oz. Itosin. O’LJ.'i o/., of .Soda .Vsli and I o/.s. of 
\hnn .HIM s I’l* Ihs, of llnislied jiaper. 


siieli atleinpls have heen smaessfid in itnssi.a. Italy etc. 
rile present paper also eoiilains .attiiiipts towards this 
direel ion and some of the Iri.als have heen sneeessfid. 

'rile material aimed to act as .a p.arlial snhstitnte 
for soda ash in the mnanfaelore of uhass is |{eh. In 
India Iteli is fonnd in the jileistoeeiie deposits of the 
(ianu:etie alinvinm. It is a peculiar saline elfiH'i'sei iil 
prodnet fonnd covering the surface and desirnviiiy; in 
ureat measure its a.iirienll nral fertility, 'I'lie Reh salts 
are a mixture of earlioiiale. sulphate and chloride of 
sodium lo_i;elher with e.aleinm and iniiianesinin salts 
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orif^iiially from tin- clicmiial disiiitc^^ralion of 
(hr (Irlriliis of (hr iiioiinlains. dissohrd hy lli«‘ pnvolal 
iiiiC waters and thru i-arrii-d to the siirlarr hy Ihr 
(•apillarv action in the loniv dry wi-alhrr. It varies 
in chemical roinposiliini Irom pla<«‘ to place and it has 
hern ohsrrvril that usually <uu‘ luii’id in (hr I nilrd 
l*ru\ inrrs. is rirh in rarhonatrs and that in Ih har is rich 
in Sodium Sulphate. It has hr. ii rslitiialrd l»y 

.Mnkn'ii and \\ alsDii that ahoiil tons (d 

crude suda .•unlaiiiini*' ah.ail l•,.S•S(S,()()() tuns ol tt*. 

e.udil hr ohiaiiii-il annually from llu- available drp.jsits 
of Hrh. In fact the I I’. (i.>\t. started a factory in 
PUT to luanufaclur.- .\a.(’(). from It( h. 'The process 
was found to hr commercially sucec.ssful althoua:h tin* 
fa. I.n v was closed f.>r som.- pri\alc reasons. TIu' dr 
posits of Rrh, iinforhinalcly an- not t.mml in any 
continuous hrds. 'riiey are f.)uiid in patches of vari.ms 
dimensions, lu re and there hut (hr supply is rri*nlar 
and .out inuously r. plenislu d. 

Hound about Ih nares the H. h is foumi in suHu it nt 
(juanlitv s.i as to mak.‘ it a e.immereial proposit i.m. 
I ii\ est iifal ions w.ns' imuh* l<» utili/e llu sc Heh deposits 
as a partial sidistitute <d‘ soda ash in a iflass hatch. Its 
l.ehaviour in the course .d n'lass iusion and the (piality 
and (plant it \ of suhst/iners iireessary to facilitate the 
formation of ylass mass while aviodini*' hid)hles, \iseous 
i;lass and other defects were studied. 

.V typical i;l/iss hatch us. .1 by tin- liuliaii lilass 
laetories is mad.- up as f.illows; 



\V.-i«lil 

\\’l.';;lil III' 

leil.-p. 



liaw Mat.’iial. 

n iii!uuul''. 

..sill.- ill 

iimiiii.l 






IN. A>. P. 

IN. As. 

W 

Saii.l 

lot) Sit), 

UK) ih.ls. 

0 (i 0 

57 8 

0 

Lilli. - (Sl:.i-l\.‘il ) 

M <’a() 

I0.() iii.l>. 

0 10 0 

8 12 

0 

S.nla XnIi 

40 Na.O 

2).4 m.l>. 

i 0 0 

142 8 

0 



(aft.-r 

n-riiiiii ..r 





. -id. mis .Inly) 



'I'lUal 

l'■)4 

M4 iihN. 

( Mass 

188 12 

0 


'I'lu' composition .d' (his <;'ia 


SiO, 

7 t.O 

(aO 

7.0 

Na.O 

17..V 

I'O'I' 1 I. 

1 ()().() 


and the cost of the average hatch t.» pr.iducc one maimd 
of .flass works nut to Hs. I d d and ol this Hs. l/l/ 
i.r. 75" . of the total cost is the ])ricc of soda ash alone. 

'I'o rt‘dne.‘ the <‘ost of j^Iass hatch appreciably, it is 
ahsoliilely necessary to reduce the (piantity ol s.ula ash, 
and to substitute it ]>arlly with It. h. 

Chemical Analysis of Reli 

A numher of dilfrr.ifl samples td Heh Irom • 
.lill'erriil patches from a Hinares loeality w.-re analys.-d 


and it was 

found tha/ 

till- 1 

onstituenis were variable 

to e«‘rlain 

i*\li‘nl. 

'rhes. 

nave 

th 

• following 

eomposilion : 






SiO, 



dd.OO 

to 

71. SO 

A1,0: 



n.so 

to 

1*2.1 t" 

i*e,0; 



0.*2 t 

to 

0.‘2() ' 

CaO 



•2.0.S 

to 


MjcO 



O.li‘2 

to 

O.Sl- ' 

.\a,0 



7. SO 

to 

0.‘2() 

K.:0 



*2.5 I- 

to 

d.liO 

Loss on 

ii*-nil ion 


!.?;{ 

1.) 

*2. 5 

'The best sample 

from 

till- various 

de)M)sits was 


air .Iried at llO’C for about H hours and on analysis 


was found 

e(pii\al.‘nl to: 




SiO, 

70. SO , 




H,0; 

1*2.00 ’ 

AI,Oi 

and 

Let) 

HO 

;H)S ' 

CaO 

and 

M.n'O 

H,0 

1 * 2 . so 

Nat) 

amt 

K.o 


.\ numher of j'lass mells were made iisini*' this H. h 
in inereasini>’ (plant dies. 'I’he y;Iasses wen- melt.d in 
I Ih. pots in an oil fired furnace at a temp, .d 


1 loo'd’. 

'I’he pan lit n'lass ehoseii was; 

SiO.. 

7*2 00 

HO 

ti.OO’ 

H.d) 

IS.OO' 

ILO.: 

LOO 


100.00 , 


and in each successive melts 1.5 ’,, of SiO*:. was replac'd 
by HjO;: and this amount of H.;(); was s.ilel' 

derived from Heh wliieli at the same time inlrochiec' 
.some (piantilv of SiOj, HO and H-O oxides and ih 
remaining nmoimt was made up by the addition .d pur- 
sand, lime and soda ash. 
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(ilus.s 

N(»s ( ’ompnsit ion 


I SiO, 73 . 5 v; 
\io (\{y/, 
I8.(k; 
K,(), i.v, 

. IU>, IXK. 


, ^iio, 

^ lf( ) , ().00' < 

if..() )8.(v; 

h'.n, }.0'^ 

i.iv; 

• 


j SiO, 7().v; 
K’o 6.(y; 
l?..0 IS.(K, 

IM), 4 .v; 
H.O. 1 (»s 


, o. (/MKKr 

I o 6.0' , 

I o 18 . 0 '; 

I I .(>. 6 . 0 '. 

! 1.0'; 
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I iMollinj; riini woik 

hMit'li. |MT iiitl \ iriK pmiu^rtirf. of 

i ! tin* 


(JIass 



Xh’llinu ami \Mtik 


iialli. 

(’n>l |ii 

iM iinl. iiij; |ii i)|iei 1 i«‘> nf 
llie ^las>. 


Saiul 

64.63 

Hs. 1-5 3 ; 

Very . 

lear ^.ilass. 

Kell 

12.50 

(The price 

soft. 

Mieltitin. 

Lime 

7.12 

o f K e h 

The 

had 

Soda 

28.04 

Sand an‘ 

fa ill I 

"leeii 

Ilora.x 

1.40 

taken as 

cohuir and cnulil 



As. li jicr 
iiid. 

he 

with 

deciiloiiieii 
p\ roliisile. 


1 Sand 

54.30 



t'lear 

.Ulass. 

soft 

Keh 

25.(M) 



mellin^i. (d 

ass is 

Lime 

6.71 

h*s. 

1 3 0 

i^reenish 

in 

; Soda 

25.30 


I'oloiir and 

could 

Ihiiax 

1.40 



he 

decolont i'-ed 

i 




' with 

pMolu^lte. 

Sand 

43.05 

] 


( dear 

uhi''"' 

melt 

Ji'eh 

37.50 

1 


inij' 

in 

font 

Lime 

6.10 

[Its. 

1 2 3 

lioni 

s ami 

tininiL; 

Soda 

22.57 

1 


in 

two 

nioi e 

Ihoax 

1.40 

1 

1 


hour 

s. The 

lihiv. 





was 

•^reiuii 

sh in 





eidonr and 

wii', 





l»yro 

lilsite 

the 





colour wa.'' 

I* due 





e»t 

to a 

\eiy 





faint ;;reen 






Ch'ar 

‘;la.-.s 

melt 

S.MIld 

33.0(1 

1 

1 


inv- 

in foni 

llOIII s 

li'eh 

50.00 


alid 

tin ini; 

in 2' 

tiime 

5.-40 

'Ke. 

1 0 0 

hour 

s. The 

jihr- 

Soda 

10.82 

1 


was 

moie 

M|,.eii- 

llorax 

1.40 

J 


ish 

than no. 3, 





hut ( 

ipiite ^uitahle 





for 

mis 

licinal 





bottles. 



I 


SiO. 

67.5', 

Sami 

23.25 

1 

The 

e-s :i 

KO 

6.0'; 

Keh 

62.50 

\ 

little 

da t her in 

It.O 

18.0'; 

lame 

4.80 

jKe. 0 15 4 

I'oloui 

ami aUo 

K.O, 

7.5'; 

Soda 

17.10 

1 

more 

\ iscons_ 

HX). 

1 .0' ; 

|3ora \ 

1.40 

1 



SiO.. 

Wi.OO', 

Sand 

IJ.OO 

1 

1 

The ulass was 

KO 

6.0' ; 

Iteh 

75.00 

\ery 

dark in 

K.O 

18.0'; 

Lime 

4.28 

; h’e. 0 1 3 1 1 

1 

coloni 

and \ei'\ 

1. •..(), 

0.0' ; 

Soda 

14.36 

\ iscoiis .and not 

13.0, 

1.0', 

l3ora.\ 

1.40 

J 

suit 

1 It 1 e f o 1 


iriLi. 


I' riiin llu- six rrj)ri s< iit ?tl i\ •• h.ilrlics it hiToiin-s 

i lr.-ir \o. I- hatch is itlcal for inaiiiif';u-l lire of ^lass 

hollies, and llial Ih h can easily he used as a partial 
snhslilule of soda ash. 'The iri>n eonlenl of Heh ”i\es 
a tfret nish colour to the filass. and this is not UMch sirahle 
for hot lie jH’lass. 

Hy nsin^- Itch as a part siihsliliile «d‘ soda ash 
to tile- e.xteni shown in No. 1 nu ll, the cost of the typical 
hat<-li is reduced from Its. 1 (I 0 to Its. 1 0 ‘I p< r maund 
and so a sa\ ini»‘ of .\s. .T-}! per maund of ulass prodiu'cd 
is t H\‘eted and this means a sa\ ini>; of ‘Jo in the cost of 
raw materials alone. 'I'he amount td soda ash re(|uired 
i(»r too maimds of !;lass is .‘tO mds. and so hv the 
inIrodiu'Uon of Itch, the amount id' soda ash retpiirenumt 
is cut down hy .’h‘» 
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Maternal Deaths 

As the r« suit (»l' a sl.-ilistical iii<niir\ into tin- raiisrs 
of mail rnial morlalil v, lah ly ran inl mil for a pi rioit of 
onr viar l)v tin- All India liisliliitf of ami 

Piiblir Hrallli, il is foimd that in jmi* oriil of 

matmial drallis in\ isl ioal«<l in ( aUi I ta. ■ I Inn- was an 
axoiilahlc factor pn scnl. 

Kii»lil liimdrrd and i‘ii»ldy sr\in maternal deaths 
\ver<- investigated, of wliieh 701 were tonnd to he due 
iliriclly to ihild hearinjL* and the remaining- ISO to dis 
easi-s assoeialed with eliild-hearinju;, I’uerjh'ral sepsis, 
anaaiiia and eclampsia stand mil as the most 
important causes of ilealh due ilire<'ll\ to child 
hearin^^ in ('aleiitla. whih' pulmonai-\ tnhereulos's 
was responsihle for . 10 per 1*0111 ol deaths Ironi 
diseases associated with child hearing-. 'I'Ik* iinport.Tiiee 
of arnemia was I'l'eali r than appears for in adiiition to 
those deaths from arnemia /ot ,ve, I lure u<re many 
olliers. spiiially in tHe'sepsis yrmip. in whieli arnemia 
ws.a an important eontrihulin^ factor. 1 11 Mil ante 
natal and TJ peiirperal women e\;iminid there were 
77 eases of ma<*roeylii* arnemia, 11 eases of mieroeylie 
anaima. and o') «ases of iiormoeytie anaemia. Of Ihe 
17 lase*, of maeroexlie an:emia only “JS were hyper 
ehromie, the remainim; heint; normo and h\poehromie 
aeeordimr to I'oiropeaii standards. 

Tul xneulosis in Mill Areas 

A Hen^al jute mill with a. .‘{DO workers has hern 
chosen for a Ion;; ran^<i invest iji;ai ion to ascertain Hu* 
rural population’s reactions to t uluTculosis infection in 
industrial areas. 'I’lie ineidem*e and eharaeter of 
lul)ereulosi.s infection, the nature of dust hazards wliieh 
<*ause respiratory or other disahilities, how the disease 
spreads from tin* industrial areas to the village homes 
of tlie worker-, *001 the deirree of Iiy jierseiisitivem ss in 
them and tluir loulaels. an: luin^ stiidii'd. .\tteinpts 


are also hein^ made to trace as many of Ihe tuhereular 
W4»rkers as |)ossihh to tiu'ir homes to find out the extent 
of home inftetioii. 

'I'lie mill chosen has, amonjL^ its workers. 
men, S.'ti) women and l<s;{ children hailing’ from ail 
parts of India, and otfers a representati\ e mixed jxipu 
lation ill divtrst conditions (d‘ sanitation and o\rr 
irowtlinii;. The mill is tin* only one in the neiuhhmir 
hood of (’aleiitta which has an X ray installation. 'I'lu 
data eollci'lt'd for each indi\ idual iiu'hide details ot 
previous illnesses, a|L»'e at entry, nature of work, dura 
lion, fiiiain’ial status and housin^^;. 1 1 is proposed to 

examine a nurnher of new entrants to industrial life aiul 
to inak<* p<‘riodieal li sts in orch r to stmly their react ioll^ 
to the new einironnieiit. Home surveys will also l>/ 
made in mill and rural areas iii as many i*asis a- 
possible. 'I’lu* size eonee ni raliem and I'hemieal eomposi 
lion of the dust in the industry will also lx* dehrmimil 

(ultivalion of Pyrel'^.rurn (( liiy.sanlliomum ( iiKeia 
rioefolium) in India 

’I’lu- I’yrethrnm [ilani is well known for its vah. 
able iiise-etieide pn>j>ertie,s and espeeiallv for its ii'.f > 
ill anti ‘lalarial measures. Dwellings may he spray •! 

with Pynthrum for destroyinj*' adult inosipiitoes aixl 
oil-lavrvieid(‘s may he used as an anti-mos(]uito measiir« 
riie Pvrethrum plant is mainly jL»rown in (’hina ain! 
dapan. It has also been sueeessfully eultivated ie 
Kenya. An altitudi* of lioOO ItriOO ft. has been fouml I ■ 
lx* siiitalile for the purpose. Plants j»rown at low«r 
altitudes j^ive a smaller yield of flowi'r heads line 
resiiltin^r in nneeonomie eiiltivatioii. 'in India, a? 
elevation of 5,000- — f),000 ft. has been found to h. 
siiilahlt* tor its eultivation. The Punjah Govermiu 11 
first Irieil the eultivation at Lyallpur and .Murne ui 
lO.'tO. 'i'he plants did not flourish at Lyall|)ur hut tin 
siieeeiMled very well at Mnrree. In Kashmere, it hx 
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been grown successfully near Haramulln al an altitude 
of 6,000 ft. It has also been Mieeessfully grown at 
Parnehinar in the Kurimi Valley in the Norlli West 
Frontier Province at an elevation of 5,000 fl. 'I'he 
Imperial Council of Agrieultural Heseareh has bt'en 
investigating Ihc possibilities of its cultivation in 
selected places. 'I’lic .seed at most places was sown in 
July and transplanted during September to December. 
'Phe month of September has been fcniinl to be suitable 
for sowing in the hills in the I'nited Provinces and 
during March to .May at Murre«‘. It has failed to 
germinate at Ranchi, Poona and Sind. It is to be hoptMl 
that the Imperial Council of Agricultural Resj areh, as 
well as private, workers, will further investigate the 
possibilities of cultivating Pvrelhrum in India. 

Transfusion of Stored Blood 

In IthlO, in the Sklifas.sow.sky Institutt*. Moscow's 
big tirst-aid hospital. Dr S<'rge Yudin made an unpreee 
dented transfusion of blood into a young man who was 
brought in nearly dead from shock and loss <d‘ blood. 
Nearly thret* (piarters of a pint of blood was taken from 
the body of a man, who had been brought in dead with 
a fractured skull six hours ago; after suitable treatment 


it was injected into the young man. 'I'wo days later the 
patient left the hos])ital eure<l and well. I’roin a dead 
bodv one can reinovt* more th;m time times the l)Iood a 
live dtmor can spare. With the oflieial ap})ro\al of the 
I'krainiaii Surgical Society, Dr Yudin latir worki-d on 
a large nuinber of eases " without ever ha\ing found in 
any way that the l)h>od from a dead body gave inferior 
results than the bloml of living donors. ’ The leehnitpn- 
is now so perfeetetl that the Russian doctor us(‘s it for 
the routine treatment of all sorts of conditions which 
need blood. The only diffieulty if*’ that the blood must 
be taken within eight hours of death if it is to remain 
liquid non-elf eeteil and non-poisonous. It must be 
thonmghly leste<I l>eforo it can be used ami these tests 
however, lake considerable lime. Dr Yudin has 
recently found a method of storing the blood insb'ad of 
using it directly from the botly. JIc* ke»])s reserves in 
his hospital, nserves alreatly grouped ami tested, ready 
for instant use. Tn ated with a chemical to prevent 
elotling anti kept at a low lt‘Tnperalure, the blood re 
mains g<»od and tluid for periods as long as four weeks. 
This marks a lU'w seienliht* advanei' in emergency 
treatim iit, a method lo savi* lives with " I he eo-o]>eral iorj 
of f)ati<‘.nts who have passed beyond the rea« h of help 
for themselves.” 

1 


V X 

Spectroscopy in Medical and Biological Research 


P. K. Seslian 

' tuioi i.r 'rn.piiM! Mi'.ii.'iiii', 

Recent advane<‘inents in medical resi areh have hern 
<onspieiioiis for the inerca.sing .successful application of 
idea.s and eoneepls from oilier hranehes of seimlifii- 
investigations, particularly from those hranehes com 
monly referred lo as the, physical science. 'I’he physiio- 
ehcmieal inve.stigations on biological problems have 
covered a field of produeliv^ rescareh work which has 
yielded interc.stiiig and important results to the medical 
profession. Radioactive elemi'iils. X-rays, ej)h)rimelry, 
''peelroseopy, refractive index, hydrogen ion eoiieenlra 
lion, viscosity, surface, tension, elastieity, osmosis and 
‘liftusion, photo-eleetrieity are a few of the chapters 
i»f the growing branch of hiophysies. 'I’he spe<‘tni 
graph which has heen used for .several epoch making 


diseox cries is shiwly eompiering a plaia* of honour in 
reeeiil medical researehes. In a <iualitalive way, 
s|)eetro.sei)py is used unconsciously by the medical pro 
fes.sit)n for a long lime, since whenever one observes a 
colour one is applying a modiiicd form v>f spccl rose<q)y . 
'I’lie «‘olours whieli are emitted are analysed by melliod.s 
of emi.s.sion spetlrography, and «-ohmrs whieli are 
absorbed, by absorption .speelropliolomelrv. 'I'be study 
<»f the absorption ami emission of light in the visible 
ami the ultra violet regions gives information regarding 
the proper! ie.s of subslanees, both organic and inorganic, 
ev<-n I hough tliey are present in minutt* trai es, as each 
subslaiiee has a I'haraeieristie .spectrum which can be 
compared lo the eharaeleri.stie capillary line.s of a finger 
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print. 'rh»- study of the cliaracteristii* sprrtriim serves 
as a very useful means »)f deserihiiif*' and distinj^uisliin^ 
an unknown produet, and of deleetin^ and even esti- 
mating at times the amount presi nt in a hiolopeal 
substance. By this nu'thod, it is |)os.sihle to analyse 
the residue from a single drop of taj) water, with fair 
ae<Miracy the proportions in which s«)diu!n, calcium, 
maf^esiurn and perhaps two or three other dements are 
pre.sent. It is also easy to ascertain the i<lentity i>f a 
<lru^( s<*parated from some l(»xieolo^ieal material and 
also to dertermine the (|uanlity se])arated even when it 
is of the onh r of a 1 1000th part of a millijrram. Its 
contribution to the advancement of a few of tin* follow 
infj branelies of medical re.seareh as haemoglobin, plant 
pigments, vitamins, hormones, bile acids and sterols, 
prob'ins, alkaloids, glueosides, mineral eonleril of foods 
and tissues, and eliniial diagnostic metluids. to mention 
a few, liave been so remarkable that it is impossible for 
one to summarise them in a short article. 

Emis.sion Spec trograpl i y 

By this method, it is possible not only to determine 
the metallic constituents in any subslanee, inorganic, 
organic or biological, but also to do a (pialitative analysis 
A.S well in such minute traces where no chemical ttvsls 
would resjmnd. The speelrograjih can certainly tind a 
us<‘ in public health laboratories as it can be used for 
detecting lead, mercury, fluorine or other injurious 
mctal-s present as impurities in water, food .slii/r and 
drugs which arc e«»nsunuMl by the public. It is rectignised 
that miriule, even microscopic, (juaiilities of metals have 
an itn])ortant dTect on metabolism. Recent advanei-s in 
< hemothe.rapy have also .shown how organic compounds 
containing inetnllic radicals have great therapeutic 
pro]»etrics. Dcflciciicy or exc<*ss of some metals in the 
human sysftMu causes abnormal physiological symptoms. 
'The nec<l for di'badion and estimation of minute traces 
of metallic constituents from very small (piantities of 
tissues or biological fluids has become increasingly 
im])erative. Spcctrochemical methods have proved 
supcrit>r to the usual chemical methods which may 
sometimes fail to give an indication of <-ven the presimcc 
of the substaiu'e. The spectrograph has been cffectivelv 
us(‘d in detecting, even in the. remote tissues of the body, 
chronic metallic poisioning such as silver in argyrosi.s, 
lead in kidneys, aluminium in blood, copjier in the 
cirrhosis of tlic liver, and various metals in 


pneumoconiosis. Progress of <*ancer has been followed 
by the examination of the tissues for lead with cidlosol 
lead treatment, ficrlach and co- workers have made 
several (piantitative analysis by spcctrochemical methods 
on the gold content of tissues in tuberculosis patients 
receiving gold treatment and found that a largi' 
amount of gold is present in the tissues which 
are tuberculously affected. Rt‘.scarchcs of Ramage 
and others have revealed several unsuspected metals 
in lM)th plant and animal kingdom. Silver and 
<*op])er have been isolated from mushrooms, the < 
first al.so from the livers of crabs and lobsters, 
barium from human i horoid, lead from cerebro s])inal 
fluid and aluminium from the gallstones. In the stud\ 
of .some diseases of the type of aricaiuia in the shec]) in 
Australia the spectrograph revealed a low (“obalt and 
copper eofdent in tlu' soil, and the disease w*.is prevcnti-d 
and cured by copper-cobalt treatment of the soil anti the 
animal. Burge, on the other hand, found by a spcclro 
chemical analysis that in calaraclous lenses potassium 
was in defieienev whereas calcium was in excess. 'Flu- 
high sensitivity of the methods of emission speidra 
analysis, the spct‘d of working, the <*xtrt‘mely small 
rjiiantity of the substance reipiircd, and the ability to 
simultaneously observe for many metals, all the.se i-ontri 
biit(‘ to the (‘flicituiey and sueciss id' tin* method. 

Absorption Spectrophotometry 

Absorption .speotro])hotomelry has bein responsdih 
for .some epoi'h making discoveries in the reeenl 
advancements of biochemical re.searches. In this, wr 
have a preci.si* method for discriminating between 
different substani’es and estimating tlu‘ rpiantity presinl 
in tlie lirpiids wliieli undergo a decomposition during 
.separation or extraction. 'Fhe speed ral ab.sor]di«in 
eiirve.s jirovide eharaeleristie labels for seviral ph\sio 
logical! ' active .subslanee.s, the existence of which reds 
on biological methods of experimeiilalion. Many suh 
stances, which could l)e assayed only hy hiologie.d 
methods or complex clicmical Tnethixls, arc readily iden 
lificd and nicasnrcd by their characteristic ab.sorption 
spectra. Further, rcscmhlanccs in the chemical const i 
tulioii can l>c gathered from similarity of absorption 
properties. Similarity in the absorj}tion spectra of 
some vitamins and their derivatives, hormones, car<-ino 
genic suhstancivs and some alkaloids show that tlie‘.»- 
compounds are eheinieally and biologically very nun I' 
interrelated. In the investigations on eareinogeTiir 
substances, synthetic preparation of drugs and the stud' 
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r»f tliL’ I'diisfitiitioii of M*v«-r;il hiologit'al siihslaiici-s, llw* 
alisorplioii ourvos have lucii olahoratrl y iistil. Tin* 
\Hrioiis ))igTii(‘iit.s in animal and \ ci^vlaliii' Ivinudom arc 
(piii'kiy dirtcrcntiatcd and lalullial. 

riu* ly])ical absorption curves of »‘rm)slcrol. 
\itamin A, carotene. Ilavinc, eU-., have helped \< ry inueh 
in tlie piemeerinv; in\ estimations of the v»‘ry intenstinm 
serii-s of eompotmds known as vitamins, iml only in des 
eribiiim and doUetinm tiuin but also in eslimatinm and 
slmlyinm their constitution. Windaus and otiu rs, study- 
inm till* absorption spectrum of erm'oslerol found in ertfed, 
rve and yeast, established its itlentily with the fraction 
isolated from eludestertd, as the promenilor of vitamin 
1). 'I'oday the eharaelerist ie absorption sjH‘«lrum of 
erm'ivstcrol is used for determining the (piantity jjre.seiil 
in most natur.al products. 'I'he eolourinm matters of emm 
white, whey and yeast are identical and this was estab 
lished by the e<immon absorption sja'ctrum. 'I'he 
isolat«sl substance is a Havine <lerivativ<* and is called 
tlu‘ vitamin lb.. Kish liver oils gave an absorption Imnd 
at ;i‘JS whose intensity di'creascal with loss of physiogi 
eal activity. Sub.st'quent r«-sear<-h«-s have shown that 
this band i.s eharaeteristie of vitamin A. 'I'lie measure 
im-iit of the intensity of absi?rption by speetroph«>io- 
mi trie methods has been aeeejjted by the J.eague of 
.Nations as the international Standard for assaying 
vitamin A and has eompletely replae(‘<l the eheniieal 
metluKls and found to be more (piiek and relialde than 
the biological method. 'The Vitaineler is a simple visual 
speetroj)hotometer which is used for ra])idly assaying 
vitamins A and This teehni(|Ue is able to determine 
with a .satisfaeU)ry degree of aceiiraey tin* pot<‘ney of 
not only ri<*h eoiieeiitrates containing 20 to 100 of 
u'tamin A but also of butter wliii-h contains as little 
as O’OOOl- % of vitamin A. 'I’lie characteristic ab.sorp 
tivin band at 1128 of vitamin .V is u.sed for detecting 
't in the tissues for re.searehes on the conversion of 
' arolene to v itamin A or in ^Ihe visual purjile of the 
|■^•tina for researches on vision and (hfieienev «»f 
’ it. * 110 in ..V. » 

'rile « and p baml of oxy-bacmoglolvin is used for 
'outiiie detection of blood using a revi rsioii sp<*etroseope 
'ilted to a microscope. 'I’lie absorption bands of 
^'aemoglobin derivatives are helping in clinical diagnosis 
• anaemia and controlling the administration of drugs 
Inch in large doses cause decomposition of the blood. 

' he ah.sorption curve helped extensively in the t lassical 


researches of Kisher l3arcroft and others on the .struc- 
ture of haemoglobin, porphyrins and haemochromogeiis. 

.VIkaloids. hormones, aromatic polyniu'lear com 
pounds, jiroteins, and purines arc a few of the witlely 
varying bitdogieal siibslaiiees which have been a subject 
of spectrograjihic n-.seareh. Absorption mt'thods of 
assaying some of tin* compounds, as vitamins, Imriiiones 
and alkaloids, art* gratlually gaining grountl in prefer- 
eiict* to tin* tedious biological methods. 

Huorescence Spectra 

The liuoreset'iit lamp in addition to being a tpiick 
rntthod for qualitalivt* analysis .serves as a cheek for 
controlling tin* purity of the drugs and guards from 
adulteration by detecting the impuritit'S. Krgot 
fluortsees bbu*. digitalin a weak yt*llowish green, 
strojihantin a bright blue. Aspirin shows no fliiores- 
eenee while one of its decomposition products Ihioresces 
strong blui.sh whili*. 'The Huorescence spectra of 
s<*veral polynut'lear t*ompounds are being usetl for 
trac'ing the presenet* ami passage tif these compounds 
in the biological system. Vitamin H* Huoresees bluish 
green, while vitamin I3i is oxidist'd by potassium ferri- 
i'vanide to a Hiioreseing Ihioehrome. 'I'lie measurement. s 
on the intensity of lluoreseenee using a photoeh'ctrie 
Huorometer are found to lie in fair agrei’ment to those 
obtained by animal experimentation method. 

Mt*thods of speclrographic analysis have been of 
valuabh* assi.st.’inee in medieo-legaf work. 'I’he posi 
tknis of the ah.sorption bands of haemoglobin are used 
for detection ol blooil in stains or for earlxm monoxide 
poisoning. Detection of shot wounds by the identity 
oi tin* speetrum of the tissues with that iif a purti(*ular 
cartridge, tin* identity of the spectra of the smear of 
the paint in the dress with that in a burgled hou.se, 
presence of metals in the intestine of the tissues for 
suspected nielnllie fomt poisoning, ar«- a bw i»f the 
applications of speet roehemieal analysis, which have 
booked the oifeiider. 'I’he lluoreseenei* of inks in doeu- 
nu-iits tlefaeed or iletiriorated and the study of the 
finger prints afU r adiling some Huoreseent solutions as 
anthracene, further give re<t iit inetlnuls for ileteetion of 
crime. 

It was once accepted that tin* mieroseopi* is the most 
wtinderfnl singh* piece of instrument in tin* hands of 
the medical researeln r. lint in recent years it haiks as 
though the spectrograph is slowly eonquering a place 
of honour and is serving as the ‘•Alailin's lamp ’ for 
unravelling tin* miracles of life. 
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(jlorioiis Capital of the Andliras 

1m <1 iKiprr hcforc llu* Twentieth Inter 

n;ili(»n,-il ('nnj^rrss of ( >rienl;ilis1s liehl .-it llrnssels in 
Sej)teMil)«T, Inter piihlislnMl in tin* Imlimi 

Arts (Did J.dhrs ( \'o|. XII, Xn. 2, p. s:j S!) ) 
All* Sye<l ^ iiMif, the Asst. Director (»t‘ Ar<'haeoli)oy 
in llu* I lydernhad Stale, ;,!a\e an iiiijioi'tant aeeoiint 
«)!' the ex(avali<»n ref-eiilly eari'ied out at I.*aithaii, 
the sit(‘ where lies tin* huried »dly (d‘ ‘ l*atitthana 
<d‘ (he (dd Pali lit<*ratnre. and the ‘(ilorious eapi 
lal of the Andhras ’ desi-rilied hy Pliny. Ptolemy 
ete. 

I)r.i\i<lian in its early origin tin* aneiisit <*ity 
was one of the yreat centres which pla,y(‘d a proini 
neiit pai*t in the cultural life id’ the Hast. As the 
exac't site of tin* <‘ity was not known, four favour- 
al)le sites wen* s<‘h‘(ted on the northern hank of 
the (Indaveri and t‘xeavations W(‘re startisl in UKtT. 
'I’wo sites ^av(* satisfactory results and in om* were 
noti<*ed six e(Uiseeutive layers of pnwious hahila 
lions. The anli(|uities unearthed tallied eoinph*lel\ 
with the cultural ehaj’a<'terist ies of each relative 
stratum. Tin* to])niost layer e\t)os(*<l linds »d' only 
l•ee(*nl oriiiin. The next stratum yiehled «*oiiis of 
Asaf riahi l),yn*isty i l^^th Pentui*y); Ihe third yave 
silver and copper coins of the Mipihal period. The 
fourth and tith strata wen* jumhied u|) and sln»W'ed 
eh*ar maiks of s<.me sort of <'atast rophie <levasla- 
tion, wliieh, as the finds of Tu^hlak and Pahmani 
coin in thes(‘ layers indicate, took phiei* sometime 
towards tin* ehise o\' the fourteenth century. The 
sixth layor whii'h is of much ‘•reater anti<iiiity 
exposed st met ores huilt of hurnl hrieks ami mud 
mortar showin-j that they w’cre const ruetetl lon»r 
before tin* use id' lime came into voi»ue. The 
snialler*anli(|uitii s found in this stratum ])raetieally 
covered every deiiartment. of life. Terra cotta 


head.s, the earliest specimens of primitive jewellery, 
wei-i* fonnd in l.ii’!.*e numhers and variety of sha])es. 
The lerraeotia figurines found wei'e crude and 
dei'iiledly primitive, the workshi]) showing striU- 
iiiii re.M'in Ida iier to that of figures found at 
Alahen jo Daro. (’hanho Daro and other pre historic 
sites. Pani'les, liniicr riims, h(*ads and other 
deeoralixe ohjeets ot’ shell, coral and mol her-of- pi*arl 
and ivory ohjeets, all showini:' a hiuh standard oi 
workmanship, have also heeii found. A lar^e 
varietx of stone heads were also unearthed which 
shows cultural aflinity of tin* Deccan w'ith the civ ill 
/at ions of the Indus \'alh*y ami rei'ali the state 
nients of Ihe anei(*nt tireek, liomaii ami K^ypfian 
writers who paid a hiuh trihute to the head 
industry of Paithan. 'fhe copper coins recovered 
show only slight variations from Andhra coins 
found at 1’axila. 

N. /P 

Atmospheric Klee trie Conductivity at Bombay 

In fair weather, the i*arth s surface lias a 
iharue of negative eleetrieity, and near the urnumi, 
the electric potential increases with height at the 
rate id’ about KK) volts per metre. 'Phe presence in air 
(»f electrified particles or ‘ ions ' causes a small <‘on 
duelivity ami motion of tin* ions dm* to tin* 
potential uradii*!!! causes an ‘ air-earth current. 
These nuantities are never steady hut ehanue with 
meteorolouieal eoiiditious depeudin}>' mainly 
presence of haze or foj,^ in the atniospherc. 

Of the few systematie observations of thes» 
(plant ities made in India, tin* earliest observation*' 
were those taken at Simla hy Simpson in 1910. P; 
19d0 atmospheric electric oh.servatious for ineasiire 
menls of potential yradieiit were started at tin 
(.Vdaha Observatory, P»omhay. Two types of variatioi- 
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of the potential ynniient, one eliaraeteristie of tin* 
•soutli-west monsoon ainl the other of the dry months, 
were reeorded. Tlui ohservations of, jxitenlial 
jrradient have now been supplemented hy those of 
atmospherie elee.tric comluetivity. [ISvuutilic Xotr 
of thv. Indian M( laoroUafual dt partnicni, Vol. VII, 
No. 79, hy Mr S. M. Mnkherji ). From the potential 
j^railient a!id the eonduetivity it. is possible to 
ealeulate in a simple manner the small eleetrie 
eiirrmit that flows from the atmosphere to the earth 
or rin rrrsa. 'fhe mean monthly p»)tential j^radient 
has been found by Mr. Mnkherji to be maximum in 
i!iid-winter and minimum in May. The eondueti 
vity varies rou) 4 :hly inversely to the potential 
^ra<lient. M'he small eonduetivity in winter is 
aserib(‘d to the stability of the atmosphere and tin* 
eharaeter of the air movement (»v(‘r Rombay. In 
that seast)n the air near the j* round er)lleets a 
eonsidei-able (piantity of smoke and the mielei from 
th(‘ eity during; ct‘rtain parts of the day; the number 
and th(‘ mobility of the eb'eti'ified partieles in the 
atmosphere are thereby reilueed. 

Between May and September, however, owiiif? 
to the strength and }»ustiness of the wind and the 
air blowinj; in from the sea, the eonduetivity shows 
hiyh values. (.)ther interestinj*’ eofielusions from 
the experiments are the inerease (d‘ air-earth eurrent 
with the onset, of the monsoon, the higher eondueti 
vity during the night, with the exe<*ption of winter 
and the minima of these at sunrise and sunset. 'Fhe 
tlaily variation of potential gradient over the oeean 
is very simple in eharaeter and depends not on 
l<ieal time but on univer.sal time. Sinee air over 
t olaba during the monsoon eomes direetly from the 
sea, the diurnal variation in the season is a near 
ap])roaeh to that over ocean. Kven in Avinter, how- 
ever, the trend of variation is similar but tin* 
disturbance produced by local effects is much too 
h-u’ge for the similarity t(H»be conspicuous. 

The average value of the potential gra<lient at 
Bombay was InO volt.s/metre ami eonduetivity 
2 . 0 X 10 ^ electro.static units and of air-earth eurrent 
0.9X10 " electrostatic units or 2.0X10 amperes 
per square centimetre of the earth’s surface. 

Integration of X-ray Crystal Reflections 

In feccnt years the methods of measurement cd’ 
integrated intensities from single (-rystal X-ray 


dlflVaetion idiotographs have pra<*lieally replaced 
the extremely time-consuming mc‘tho<ls of the ioniza- 
tion chamber. Hut as the <lefl<*ction of the photo 
meter in measuring the bla('k<*ning (d* a diffraetio?i 
spot cannot be taken to be proportional to the origi 
mil X-ray intensity, that produced the blackening, it 
is neces.sary to scan the wln)le dilfraction spot l)y 
making the scanidng light of the jihotonu'trr so dm* 
as to cover a practically uniform area of the sjiot. 
The photoelectric current is then matched coidinu- 
•msly against a standard. Thus tin* time recpiired 
to study each diffraction s])ot is considerable though 
less than that for the ioni.sation chandler. It has 
been found by \i. H. \'. M. Dawton {I^ror. Sac. 

919, 192S), that when a print of an X ray 
diffraction photograiih is taken «)n a film, the photo- 
metric dc*fh‘etion for this film bears a linear relation 
to tin* iidensity of irradiation on the oi'iginal X-ray 
ph<dogra])h, under suitable conditions <d‘ develop 
ing and priiding. So the b(*am of the .scanning 
light may be ma<le sulli'cieid ly large as to cover the 
whole <liffraction spot and the integrati'd intensity 
(/btained directly from the photometer deflection. 
It is claimed that “ this <*nable.s the measurement 
id* the film to be (‘ompl(*ted in about one t<‘rdh of the 
tiim* re<piired by existing methods and without the 
use of complicated apparatus such as alpha-ray 
photometer or the nu‘chanical iidegrator at jire.senl 
ne<essary.” If this method jiroves as suece.ssful as 
is claime<l by its author, one can (*asily umlerstand 
the amount id* saving in labour; it will m(*an to 
crystallographic worki'rs when one considers the 
large number of itdegrateil iidensities that are 
nece,s.sary for studying a crystal of even moderati* 
complexity. 

/\. H. 

Odd Co-ordination Complexes 

It is of considerabb* interest to know, following 
tin* cla.ssical eoneeptions of co-ordination of 
Werner, whether odd co onlination conipl(*x(‘s with 
Cl) ordination numb(*r, say 7, can exist, and if so, 
what may be the po.ssibb* orieidation of the seven 
eo-onlinating atoms, ions or gi*oup in space surround- 
the central atom. The rotation analysis of crystals 
of ammonium fiuo/irconate and hafniate was firsi 
nuule by Hassel and Mark (/. rhijsik, SO, 27, 1924), 
with this point in view, (juite recently, Hamp.son 
and Pauling have carried out a similar study of the 
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sinictiin* (>r .‘iiiiiiioiiiuiii fliio/imMiatt* 

iTvstals (7. .1. r. N., II, 19oSi. Tlu-y have 

iisimI tli(‘ (lata obtaiiuMi iroin Laiu*, nsi'illat ion and 
pou’ilcr plicto^rapiis li» dcriNc tin* (‘oiK'Insittii that 
tin* snhslanccs do not (‘ontain srparalc K' and 
|ZrK. I" Ions as ifidi('al(‘4| l»y tin* prt‘\ ions workers, 
lull coiilairi instead the ((uiiplex ion The 

struct lire (d' the eiystals is similar to that (d* 
(\H; AIK. with the lAlK.r'' iii-niip rei)laeed liy 
\VavV.\”'. The confiuni-at i(»n (d‘ the complex ani4»n 
has heeii dethuaMl uii the si relent h ot‘ these data to 
he a distoi'ted \Va'\\,\” oetahedrofi, the sev«‘nth 
lliioriiie ion (.eeiipyiriy a I’aiM* oT ||h‘ octahedron, at 
a distance of \\hl(h is nearly the same as tin* 

/r h’ distaiK'e Tor the other llnoi'ine atoms 
I ‘J.l A). The authors point (»nt that the exis- 
tence ol’ a eom])lex like IZi'K:!'" is to In* expected. 
The minimnm I'adins ratio r(‘(inired for the forma 
tioii of seven eoi‘nei*e(l polyhc'droti (as Zi‘h\'") is 
(l.d!)!’; the experimental value of the rati(» (d* radii 
(.f zir'coiiinm and llnorine in |Zr‘K:)"'. ohtained 
from tables id' ionic radii, is O.SI), which therefoia* 
(s.rrespoiids to stability id* (<o-ordinat ion nnndter 
7 and even irmhei'. A similar (*o ordination 
pi.lyln'dron havin^i seven (‘orrt(rs is found in sonn* 
hKHlilications (d* binthanum and other rare earth 
sesipiioxides, in which each rare earth ion is 
sni'i’oiinded by seven oxy,ii(‘n ions i Manliny, ’/..Kris!, 
•:u, li:». lTJ!t 

7. a. 

Assay of Vitamin Bi 

Itecently mindi attention has be(*n j»iven 
to tin* (‘st iiiiat ion of xitamin li, for it has 


be(Mi well reeo‘'insed that a (dieiiiieal m(*thod 
would «r(*atly facilitate many of tin* inv(*sti- 
uations with the vitami?i. The pnu'css involv 
inji: e(doriniet rie estimation of ‘ Thioehrome to 
which tile vitamin It, can be (|uantitatively converted 
has found wide ap))lication [Hiv. Tror. ('him., oH, 
10lt>, !!l‘kS). The sjope of the method depending' on 
the <irowth promo I ini'- effect of vitamin It, on a moidd, 
Plnjcnmi/fi s sit mutts, has, howevt'r, bt*c‘n 

found to be limited (Hull. Sttc. ('htm. Hittl., 17, 
1(M)7, l!)dr>). The f(‘rment:ition method (h‘pendin^ 
on the measurement of the accelerat in;»' powei' to 
w arils the fermentation of lilucose by Kleisehmann 
yeast has been suitably used for detect inyi 10 (d* 

the natural or synthetic vitamin (J. .\mt r. ('lit ut. 
Sor., M, 94S. I9d7). An extension of the Thioehrome 
method has Ix'en made by Jansen (('htm. \\ t c/.hlfid, 
otM, lOJiS) to deteiMiiiin* aneiirinc* eoiiteid in 
foods. The bliu* (‘(.lour is Ik-sI measured by tin* 
lluor(*sci‘n(‘e. whi(*h is iinsisured on a photoeU'ct ric 
(M'll against a (piiniiK* sulphate standard. A satis 
factory method for tin* deti'i’iiiinat ion of aiieurine 
P.V ro-phosphate has also be(*n indieatiMi (Lt/r. ('H\. 
Tin* inl(‘res1iim nn'thod of Otto and Kiihmakorb 
(Dt.sih. Mtd. Wsfhr., loll, I'.ldS) entails a 

comparison of tluores(‘enee of tin* isobulyl alcohol 
extraO from a mixturi* id’ Iv.Kel and the 

vitaminous Iluid with a standard sedution of pure 
vitamin prepari‘(l likewise. In his eolorimi't rie 
method Tanlx*!* (Mikrtnhim Atht,-!, lOS, I9.“>S|, has 
treat(‘d the vitamin pr(‘paralion with 1‘ . I\J‘V(K.V>,. 
f(dIow'e(l by a solution of (‘austic soda and 

pidassium cyanidi*. 'riie mixture on shakiiiL- 
with sidphurie acid has been treated with a solu 
tion of 1'"' yumuhatti solid ioti atid the colour 
d(*velopment has b(*(‘n compared with standards. 

N. A’. .1/. 
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1>R()('KK1)INC;S AND PU HIJCA I IONS 
, Indian Chemical Society 

{('nlcuflfi, Xox'rwhcr, Hi-IS S’. /•'>. 

S. S. ftllATN\<;AH. P. L. KaIM » AMI M xilUi H SllAll 
IIasii.mi: Pliotulropy and pljolticlicim'cal istuntrisin 

Trom llu* inaynclic standjioiid. 

N. Jl. Diiah and S. K. Mi kku.ikk: D»ni(ri<icalii>D 
in siinli^'id and its retardation. Part IV. 

W. V. Sl NDAHA UaO. P. KhI.SII N XMI UTI AND 

(i. (lOPALA Kao: ^Ie<*lianisni <it‘ llie niirrobiolojjfiral 
o.xidation of ainimmia. I'arl I. PorD\ati«)n of inter 
mediate pnuliiets. 

Jamiat \’. Lakjiam and Pr.si'o.xi P. Dxmn.x: 
rii.‘ deterniinal ion of llie paraelmrs of inori»nnie sails 
in solutions. Part III. 'I’lie l*raraelu>is of some salts 
of ma^’iiesinin, slrontinni and liariinn. and tlie alomie 
jxaraeluir of I lie above elements and ratlinm. 

II. (’ll ATTKH.iKK ; ()xalene<liamido.\ime. Pari I. 
esiimalion of niekel.. 

S. r. (iAMO'i.Y: On llie esiimalion of fmiiarie and 
inah-ie Aeids. 

Hxi.xvant Si Non: Note on oxidalion oi lerroiis 

iron with potassimn iodite. 

Botanical Society of Bengal 

{Calculia, 'Hsl Janiiitr//, 

Mam di-v Hov: Pollination studies in Prnnns. 

ANNorxf’K.MPA rs 

National Institute of Sciences of India 

Cor NCI L |•()|{ IP.’IP 

l*r(si(l(Hi: l>rev(‘1 Col. K. N. Chopra. 

Vici-l’nsidDils: Sir I'. N. linihiiuirli.iri nnil 
I'r A. M. Hrroii. 


Surfhirjf: Prof. S. P. Audiarkar and Dr C. S. 

Cox. 

FunUju Stc null'll’. Prof, lb Sahni. 

Tn usiin r Dr P>. S. (iiiha. 

Mmilnrs: Prof. S. S. Pdial iia^a r. Mr II. <1. 
t’hainnan. Prof. d. C. tlhosli, Khan Ibihadnr M. Af/al 
Hussain. Dr .\1. S. Krishnan, Di* U. P». Lai. Prof. S. K. 
Milra. Prof. .1. .\. MuUherjee. Dr C. W. P». .\oi-mainl. 
Prof. C. K. Paraiijpe. Dr P». Praslwnl. Pisif. M. 
Dnreshi, Kao Pahadur C. N. KaiiLiaswami A.yyaniiai’. 
Pr<d*. .\. K. Sen. SirSliah .M. Sulaiinaii. Col. d. Ta.vlor. 
Kao Ibiliadiir P». N’eid^at esaidiar and Mr I*’. Ware. 

Indian Chemical Society 

Coi N( II, l oii luai) 

/h ( siili nl 1 >!• 1 1 . K . Sen. 

Vin t*nsiihnls: Dr S. S. Pdialnauar and 
Dr P. Neojii. 

/hill If. Sn'nhtrif: Dr P. K. liosi*. 

Ilnmi. '/’rniMi fi r : Dr .\. ( Siicar. 

l/onii. Eilifni's'. Dr d. \. Kay ami Prof. P. K. 

Kay. 

Uoiijf. .\ iifh'lfu’s: .Mr P. t '. ,\aiidi and ,M i* 'I'. K. 
Koyehaudliiiry. 

Uniilnrs: Dr C. P.aral, Dr It. r. (iidia. Dr P. 
C. .Milra. Dr .\. A. ^’ajnik and Di* It. Saiijiva Kao. 

Indian Physical Society 

Coi M il. roll in.'lU 

/*nsi(/nil : Dr D. Al. Hose. 

Vin -l*n si(h Ills: Dr \. Ahmad. Dr S. K 
Itanerjee. Dr C. W. It. .Noiaiiand and Dr M. .\. Saha 

Sun I III’ If: Dr S. K. Milra. 
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UNIVERSITY AND ACADEMY NEWS 

Tnasunr: l)i* P. (iliosh. 

Mimlnrs: Mr S. K. Auhary.-i, M.- S. \. F-Jost*, 
Dr 1^.. duickerhiitti, Dr I*. K. Kic' hi. Dr I). S. 
Kothnri, Mr H. (\ Muklirr.jcr, Mr K. Ihosatl, Dr 
I. R. Uao, Mr W. Mr (\ Kny, Mr IJ. M. 

St'M and Dr FI. J. Taylor. 

'I'jiK Ini)i.\n Hotanh aj. So: ii:tv 
Coi Ndu i-oif 

l*rrsitli nt : Pai Ihihadur lh*otVss«ir l\. ( \ Met Ida. 

\’}r(-t*n sitinils: AFr JF. (J. (Miaiiipion and F)r 
FF. (Miaiidlmri. 

Sivrttarjf: F*rof. V. I^liaradwaja. 

Tnasurrr: F*rot*. AF. (). F'. lyinj^ar. 

I'rof. S. I*. A jiliarkar, Dr K. FPiswas, 
Prof. S. 1^. Ikisc, IVof. T. FOkaiiiharani, f’rof. S. Fj. 
(Jhoso, Dr K. I\. danaki Annual, Dr A. (\ dnshi, 
I’rof. .1. FF. Miltra, I'nd*. I\ F’arija and F'rof. FF. 
Sahni. 

IVof. K F^:, Pritsrh, KF^.S., and IVof. A. FF. \<. 
Puller, I^MF.S., were unanimously eleeted as FFonorary 
AFenihers of the Soeiely. 

IFIvSIOAI^dF \V()ID\ IN INDIA 

{/iosf Institutr, Cnlculia, lO-'iS) 

The work earried out, at pr<‘sent, in the lk>se 
Institute* are alon^ the lines lai<I down hy Sir d. P. 
Pose, naiiH'ly, the study (d’ the jdienomena of life 
hy means j»f the uptodate method of physie'o-eliemi- 
cal inv<*stij;ations and the ajiplieations of the n'sults 
to the seieiKM'S of ajrrieullure and meelieine. 

The .study eif i)lant physiology ahuiji: the 
e-lassieal lines, initiateel hy Sir dayaelish is beiiif^ 
eontinued with the ajiparatus made in the Fnslitute 
workshoj) together with t!ie help of newer methods, 
whieh re'eent developments in |)hysies and ehemistry 
liavi* ])laeed in the* hands of the ])lant physiolofjist, 
A n(‘w line of work has been introdueeil, Hie study 
of the effeet of plant hormones on tlie «:rowlh and 
tropie movement of plants. Inveslifrations 
have been initiated on tlie effei't of vernaliza- 
lion and pholo-periedism on the growth of 
plants. The stinly of plant j;<*neties is also 
belli}? taken u.j. Semi-field metliods of investi’ 


}?ations of a}?rieultural problems are earried out in 
the experimental station at Palta. Here diiriii}? the 
last few years systematie invest i}?a1 ion of the 
dietetie value and vitamin contents of different food 
stuffs have been carried out. F^hirther, preliminary* 
work on the mierobiolo}?y of the ilitferent types of 
soil at Falta has ])e}?un this year. 

Fn the chemistry department work on analysis 
of soil, of food stiifl's, investigations of the chemical 
constitution of the principal constituents of Indian ’ 
medicinal plants are beiii" proceeded with. 

In the department of /oolo}?y systematic obser- 
vations on the habits of dilTerent sjiecies of spiders 
and ants have been earried out. Some preliminary 
studies of the life history and habits of smme of the 
common fishes of Pen}?al have been made. 

During? the last few' years, a small department 
of anthropolojry, been maintained where recently 
tJie study of blood }?roiips in the indigenous popula 
tion has been taken u]). 

The physics laboratory is equi])ped for invest! 
‘?ations in sp(‘ctroscopy, ultra sonics, natural and 
artificial radioactivity and (*osmic radiation. 'I’lie 
invest iji’at ions in radoactivity is bein»- umlertakeii 
botli for the intrinsic interest of the subject and 
also for the production of radio-active is1o]>(‘s of 
<*lements, which are findiii”' important aptilications 
as indicators in biolo}?ical reactions. At present 
neutrons are beiii}?' produ(*ed in the laboratory by 
the action of radiations of radium on beryllium. 
Other methofls of pioducin}* intense neiitnm sources 
are under investi}?ation. 

Tin* hi}?h altitinle IFacharaj Laboratory in 
Maffajtun, Darjeelinti, is favourably situated for 11 m 
invest i}^.d ion of cosmic radiation. IFecently. 
imprejrnated photo}?raphic plates, ke])t in the Dak 
FFun‘?alow' at Sandak])hu (elevation 11,500 ft.) for a 
period of five months, revealed, after development, 
many star-like tracks of nuelear disinteyratior; 
])n)duets produced by cosmic rays, in conformiO 
with the results obtained by observers in other hiiili 
altitude laboratories. 

Fn addition to these invest i}?a lions, a very lively 
rolloquium on nuclear ])hysics is beinj? condu<*te<! 
ill co-operation with the departments of ])hysics 
and apjilied mathematics of the University (\)lleu< 
of Science, Calcutta. 
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'I’liK Tuoonr.ss ov ii-:n« k in Inhia l)rni!.i; nir. 

'i’»vf:r; rv Fim-: F.ditcd hij Dr />. Pradiftfl. 

n,sc., r.D.s.i:.. i ji.i.s.n., iw.r.. Dirrdor, 

/,f}(‘-h'(yr(i} Surer jj af India, Iiifr*an Musrtnn, 
Cerruti'!, i^tihlishrd hif the Indian Srunrr 
(frrss .1 ssaciatian , /, Park Sirrrt, ('aicntia, 
pp. Ll’I \-‘Pn, I'-ricr Us. ; 7 , . 

It w.MS rcnlly ;i Iwippy i<loa In brinjf out on tin- 
(K ration ol* ilo' Silv<‘r Jiibilcv (»! Ilio IikIijiii S( ionce 
(Vmj^iv'ss Associat i(Hi, a miinlxM* of voliimos <lcaliii‘*' 
willi tiu’ projj;r(’ss of all soicnia's, both pure aiul 
a|)i)lie«l, in Imlia, durinj:'' tin* last (juarter-eentiiry. 
The first of the stM’ies, a treatisi* on Field Seienees in 
Ind'a has been pr<‘viously reviewed in the <‘olumns 
of this Journal. The present volume is tin* seeond 
of the sei'ies and is intended to ^iive a ^■«*n(‘ral 
iwievv of the pi’Oji'ress of sedentifie researeh in liidia 
<lm'in«i' tin* last twenty-five years. The thanks of 
the whole of seientitie India are due to the exeeutive 
('ommitle(' of tin* Indian Seienee Fouj.'rrss Assoeia.- 
I'oii foi* the eoneeption and to I)i’ IF Prashad for the 
exei'Uiiou of the work. Dr Pi'ashad is to be speeially 
eonjirat iilateil uimn for the thorou^iliuess and the 
metieuloiis care witli whieli he ha.s aeeomtilished tlie 
task eid rusted lo him. 

A look into I he eontents of the v<dume reveals 
that it eoeei’s almost all the bi'anehes of basie ami 
ap|)lied fjcienees. The volume is <livided into 
Fiyhteen seetiojis and all these seetions have lieen 
written by eomt)(‘tent ami well-known authorities. 
The SOI t ions have been arranged as follows: 

1. IiUroaiH'l.iun — Hy B. Prsislnul. 

II. of Sf'ientifii' K<lin'ation in Iinliii Purin,*' ttii* 

Past 'Pwonty five Years — t^v W. A. 
.tenkiiis. 

Ill Mat hemal iral Keseareh—Hy B. Sen. 

IV. „ „ Pheniieal Iteseareh -By .1. P. Bhosli. 

V, • • „• „ ('leolo^y uiid Oen^rapliy — By AF 

V«l. IV 3 
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VI, .. Aerii-iiltnral S'ii'nc** By W. Burns. 

VII, .. X’eferinriry Iveseareli By P. Ware. 

VIM. .. .. |):iiry Ifusli.in.liy By Z. It. Kel ha valla. 

IX. \reh:ieole^y_By K. N. I'ikshil, 

.. Anf lir(»|'‘>h)^v By B. S. (Inha. 

XI. ,, Psy«'liol(i;;_\ (1, B'l.'-e. 

XII. ., .. Zeclo^y By M. S, Ifrio. 

,\l!l. .. ,, i'’i»r«"^tiv By II. (i. ( 'h;iii»jii«>P. 

XIV. „ Mii;iim‘erine: By \X . (’. Ash. 

-X\‘. „ Phy^iiiliti^y- |?y S. S. Blialia, 

XVI. .. .. Me.ri.al iaM*:iiri. Bv I'. N. Br.ihma 

ehari. 

XVII. .. „ l‘h,\H.-. By M. N. Saha. 

XA'III. „ „ Ihdariy By S, I'. A;4liarl\ar. 

In his well written introdiiel ion. Dr l*rasha<l 
traees the ilevilopment of seii'utilie re:-,<‘areh in the 
(ountrv from about the bej.'inninu of tin* last 
rentury to the lii'st de(*;'.do (»f tin* twentieth century 
ami desmdbes the* parts played by Iearn(‘d st.eietie:;, 
lik(‘ the .\siatie Soei(*ty of lieiiiial, tin* various 
services and the Survey departments of tlu* 
tbwernment and tlu* diflereut universities and 
researeh institutes. 

The article on the Prooress of Seientlfii* Kdu- 
(*ation l)y Dr denldns piesriils a retros]>eet and 
ebarly sets forth the luture prol)lems, suKiiesi- 
inj*' tlu* way of their solution. 'rhouoh there 
may be difference of oi»inion reeai’dinji this or 
that point raised by Dr denkins, thei'e woubl be 
jjeneral ao:reement over ids main thesis timt seientitie 
education imparted in the seiiools in tin* difft'rent 
provim*es of Imlia is far from satisfactory and with 
.*‘U<'h unsatisfactory foundation it is hardly possible 
for the universities to aehievi* reasonably j^'ood 
results. He will also have tlu* support of ad 
scientists ami educationists, when he puls forwar<l 
a strong’ pb*a for tlu* reorganisation of si'eoudary 
school systems so fis to imtiart sound preliminary 
scientific training-, for the eo-o|¥*ration of imlustrial 
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ami conimorcial firms in coiinoctioii with research 
activities and for securing*: endowments for research 
in the pure seieiu«*,s, which have no immediate direct 
commereia 1 a ppl i(*a t ions. 

Jn the chapters that folloAv, attempts have been 
made to set forth (In* developments in various 
sciencer. by workers in tlie universities, in scientific 
institutes, siientifie ilepartments of the (tovernment 
and other co»iiat(‘ ajicneies all over the country. 
In {ieneral, the mode of presentation is historical, 
short accounts of work < arric I out during the 
period in each of the different branches of science 
beiiii^ pi*(‘sente«l in a narrative and ehronolopieal 
form. The lack of uniformity in one respect is 
rather conspicuous. In a volume like this, which is 
sure to l)(‘ use<l larf‘ely as a l)ook of reference it 
would have been mucii better if some uniform 
met bod of citation of literature were adopted. 

The volume, which is a compendium of the con- 
tributions of Indian workers in the field of positive 
.sciences in the brief (leriod of the past twenty-five 
years, shows how much has been done and how 
rapid the jirouress has been. One thinj? stands out 
])rominently : in spite of th<‘ fact that research 
work encounters many difH'culties in this land, which 
are absent in others and eonsidorinjr the un.satis- 
favtory nature of preliminary scientifie education 
and utter inaderpiacy of tiiianeial resources of the 
ditforent educational institutions, the volume of 
research work which is now beinj>‘ done in the 
country is I’cmarkable. 

The volume, in our opinion, is a monumental 
work and will form an indispen.sabJe book of refer- 
ence for all subseipieiit times. 

S. D, 

They Wrote on Clay: The Babylonian Tablets Speak 
'roday — hif the late Kdward Chiera, Laic Professor 
of Ass If riot Of/ 1 /, the VniversUi/ of Chica</o and 
edited hi/ Geon/e C. Cameron, Instructor in 
Oriental Lauf/uaf/es, the VniversHt/ of Chicaf/o. 
(The. rniversittf of Chtcar/o Press, Chicaf/o, Illinois, 
l\S,A., IOi<S); pp. XV+^*7f5. Price d dollars. 

This is a brilliantly written account of the 
civilization of liabylon and Assyria as revealed by 


excavation and the study of the cuneiform tablets in 
clay and stone, intended principally for the general 
reader who is not in any way a specialLst in the 
subject. It is an achievement of the modern age to 
bring the results of higher science and .scholarship 
to the average individual who has the requisite curio- 
sity but not the adequate intellectual training in a 
manner whicli stimulates that curiosity and attracts 
him to the “ romance ” of the subject, frequently 
heli)ing him to acquire more detailed knowledge by 
further painstaking study. In this art of vulgari- 
sation French scholarship is said to excel ; and 
certainly in the Knglish-speaking world. America 
has earned a just reputation in this direction. A 
not fully erudite pcpulari.ser who is iiot^ a fiiiisluMl 
expert, frerpiently does more harm to his subject 
than good by committing errors of eommi.ssion and 
i)mi.s.sion and wrong emphasis which puts it in a 
fal.se ligld. The iileal is achieved when the experl 
becomes a sucees.sful vulgarisator, when lie can 
lighten his own burden «>f scholarship while passing 
it on to the average inteHi;',ent man, leaving it with 
a reference only to the essentials and lighting it up 
with wit, with imagination and with pliilo.sojdiy. 

The ])re.s(‘nt work is a very attractive treat- 
ment of a su))jeet which has a wide interest, ( on 
corned as it is with .some of the l)ases of modern 
civilization. l>of. ('hiera, practical excavator as 
well as scholar that he was, takes u.s in this book, 
posthumously ])ubli.shed, through tlie story of exe«n 
vations for treasure hunting to the clay dociim(‘nls 
and the city mounds, tells us about the nature of 
Sumerian and Assyrio-Iiabylonian writing, and <lis- 
eusses the nature of the materials laid bare by tlu* 
cuneiform texts, literature and business documeiils 
and political or oflfi'cial papers and private letter.i 
and such like. The resurrection of the life and 
culture of am ient Babylon is unfolded before om 
eyes in as non-teehnical a manner as can be expected 
from the scholar who was an authority in his sul)ject. 
Ancient Babylonian life, as in the documents oi 
cuneiform texts ami in the art as.sociated with ihei 
i.s always compared with modern conditions in 
Mesopotamia and Assyria. The implications •>' 
liabylonian civilization for the Modern World ai 
not forgotten, and how Ibibylon worked through 
l^destinc, (ireeee and Rome up to the modern worh 
is told convincingly. The connections of Babylonia 
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culture with that of Moheii-jcj-Daro and Marappa 
in India are not passed over in silence. 

The book is illustrated by a number of very fine 
pictures- we only wish the rcprodiudion was 
slij^htly better in some cases — and some of these 
give reconstructions of scenes and situatitms in ohl 
Babylonian life. It is a fine book to give to our 
boys, and to our college students even when making 
a special study of the history of the Near Hast. We 
hope the work will have the with* publicity wlii( li 
it richly deserves. 

, S. /i. 

Das Mikkoskop- />// ./. Hlirinffham:; (/{. (i. Tculnur, 

lierltn & Leipzig) pp. I5tt. 

Dr Khringhaus belongs to the research <lepart- 
ment of the firm U. Wiid^el of Doltingeti, the famous 
microscope makers. This interesting small book 
deals, within a short compass, the theory and 
application of mod(‘rn microscopes. The fii*.sl 
two sections deal with the optics of the 
microscoi)e, in wddeh one finds the <iuestion 
of magnification and field of view' clearly 
discussed. The third section relates to the various 
factoi’s composing a modern microscope in which 
treatment of illuminated and self luminous ohjeeks 
arc clearly brought out and the resolving power for 
different classes of objectives have been drawn in a 
table. The fourth section concerns with the 
measurements of mieroseopic preparations. The 
fifth and the sixth .scetions form a very interesting 
portion of the book in which the determination of 
optical constants of microscope parts and the testing 
of performances of mieroseopes has !)een very 
(dearly developed. In the seventh section one finds 
the various accessories needed for microscope prac- 
tice and the eighth deals >yith the ])inocular micros- 
‘opos. The ninth section is devoted to dark-ground 
illumination ^ and the eleventh relates to ultra- 
microscopy and improved methods in (lark-ground 
illumination. The tenth deals with ultra-violet 
and flourescence microscopy. In the tweivth, 
Miirteenth and fourteenth sections one finds the 
•nicroseopic technique, as used in various investiga- 
tions clearly indicated within a short compass. The 


last chapter introducers the modern electron 
microscope and show's how the fi(*ld of application 
of microscopy has been ext(‘ndcd beyond 
expectations. 

Though it is a hook from a specialist, the Ircat- 
meiit is sufficiently el(‘menlary and for people who 
have ('(.nslantly to ii.so the microsc()])e for precision 
work, the various aspects of the technical mieros(*o])y 
would he not only interesting, hut useful. 

i\ X. a. 

iNTkUMKniATK PiiYSM N Part I (.Mechanics ) — hy 

Mr 1). S. Jog, M.Sc.^ Asst. J'rofessor of Physics, 

Frrffusson Collaje, Pootiii. {Karnitak Piihlishuig 

Uouse, liotnlxty J) pp. \ 1 JJJi- 

In the Dpinion of the author there is practically 
no te.xt book of jihysics that covers the latest 
syllabi (d‘ the I. Sc. standard of Indian universili(*s, 
and to remove this want he has undei'laken lh(‘ pul) 
li(*ation oT this li‘Xl l)ot)k of Internu’iliale IMiysies. 

The author has endeavounMl to elucidate all 
points of fundamental physical im])ortariee and has 
d(‘seril)cd familiar applications of pliysical principles 
with a view to create an interest for tin* subject in 
the miiid of the young learners. That is a good 
idea. But to achieve this he has paid no attention 
to eoneisetiess and has made th(‘ volnm(‘ rather too 
hulky. This has also been in‘e(‘ssary as the author’s 
aim has been, to (]uot(‘ his own words, “ to present 
tlie material in such a manner that students may 
themselves, w'ilhont help from teacliers, accpiire tin* 
necessary mastery of the suhjt'ct.” 

According to the reviewer, the necessary matter 
emitained in this book could have been condmiscd 
to a much smaller volume without the least sacrifice 
(►f (darity. Many writei's of junior t(‘xt books in 
this country seem ti) work under the d(dusion that 
conciseness and clarity arc mutually exclusive and 
there is also the tendency to usur]) tin* function of 
the teacher altogether. N(» text book, however 
perfect and hieid the treatment may be, can do aw'ay 
w'ith the necessity of a teacher, and unnecessarily 
increasing the hulk with lliat (‘ud in view is always 
a wrong idea. 

The printing and got up of the book is good. 

»S. 1 ). 
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\The lu/ilor not rrspoffsibtr for fhr vines f'jrprrssnl in the Lrttrrs.] 


The K-Hhsoqitioii crimes of cobalt Ln cohalt metal 
and in itH compounds 

'I'Im* ]niiii:iiy siiul secomhiry K-!il)sor|)ti«)n (>f 

uuMsilli<‘ ill the lieMif;on;il crysljillinc forin have heeii 

irivesH^fitiMl l»y Limlsay anil Kh'vif jirwl ahso l»y 
Kroni.n” luis pul forwaril an explaiiaf iou of the origin of 
thesi* se<'<milMiy etljr^s. 1’hnu^li Kionii;*^ theoiy sjjoneraUv 
holds v^ood for iiudals and non polar iMimpounds, il fails in 
the ease <»f polar eoaipouiids^. The n'ason f«ir this failure 
has not yel lu«rn fully understood. The pr<*seul iin estiva (ion 
was iinderfakiui with a view fo study the differenee in the 
struiduri's of (lie seeondarv K alisorption ed^<‘s of t'oliall in 
Coliall nu'lal and in ionic (’ohalt coiiipounds. 


thickness of flu- alisorfition screen was varied from 5 to 10 
m.j(. per square <-en(inietre and photoj^raphs were laken with 
a caleite crystal rolatiniy through 2" 30' min. 'fhe time of 
exposure vaiieil from 50 to 60 hours. As is well known, 

proper tliickness of the absorption .screen plays a very 

iin)>oi(ant part in these experiments and also il is extrenu-ly 
dilTiciilt to obtain ti jjood plate in which llu- contrast between 
the white and dark lines comes out prominently. Ajiaiu 
another interesting feature in thesi- experiments lies in tin- fail 
that in some <'om|)ounils secondary ed^es come out easily while 
in others they me obtained with itjreut dil'ii-iilty. As an 
e.xample, vv<* may cite the case of (’oO, for which we h;nc 

tried, in vain, 15 ex[M)Mir(*s to obt.-iin :i tfood jdati*. whereas 
in the ease of (’o/), the edfxes are (piite prominent. 'I’lu- 


TABLE I 

The uutvfh nffth.s ore piern in A’.w, 


S’'!ISTANCE K 

<r 


P 

Ks 

Co 1(/J5x.u. 

Cobalt metal 

1595 x.ii. 

1) 

I589X.U. 

I502X.U. 

I5.S0X.U. 

CoO 1603 

Cobaltous 

1595 

1591 

1581 

/) 


oxide 

Co,(), 1604 

( 'obaltic oxide 

1S95 

I) 

1587 

1584 

1) 

1580 

Cod,. 611,0 1601 

Cobaltous 

1595 

(/>?) 

1508 

1583 

1576 

cldoride 

CoSo.. 7H,0 lfrf)2 
Cobaltous 

1595 

1591 

1582 

!) 

1570 

sulphate 

Co ( No, 6 HjO 

Cobaltojis 1602 

ait rati- 

15% 

1592 

1582 

It 


('obalt 1602 

1595 

1591 

1583 


nitrile 


y 

K., 


r » 

7. 

1578 x.ii. 

I570X.U. 

1563 X.U. 

1556n.ii. 1523 x.u. 

1510X 


/) 



1570 




1510 

n 




I) 

1577 


1561 


150fi 

I) 


I) 



1571 


1562 

1515 



I) 



15f>5 


1551 

1512 


l> 


1 ) 

n 


1563 


1557 

1526 

1508 

n 


1 ) 



1559 


1556 




' Always associated with 

M'annoi be obtained in the pure form, c(iiitains (’obultic sind (lobultoiis nitriti- anil also (^oballons nitrate. 

I). denotes thi- double elmraeler of the bsnids whieh has not been .separted. 

A Seij;bahn spertro-jraph wsis set up siiid the X ray powder diapani shows clearly that CoO is not amorphomi I" 
tube was run at 10 ‘KV, willi a current of 20 niA. The erystiilline in Htrueture. . • 

ft 
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A Note on Graduation by the Method cif Least Squares 


Table I jrives tlie results of our preliminary measure- 
ments which are mnde with a glass scnle and as the 
^ifcondaries are very faint, an error of 1 to 2 x.u. is quite 
possible. In this table the main primary edge is denoted by 
K. whereas K,. K^., K,, and p, y etr. denote the i-enlres of 
tlie while and black secondary bands respe<*tively. 'Phe 
c.vsict position (»f any sharp in the s(‘eonda»y absorp 

tion spectra for both the white and black bands is impossible 
i to lo<*ate. 

Th(‘ following peculiarities are noted: 

(ti) Tin* intensities and brea«llhs of the white and black 
liamls 4I0 not follow any regular s<*(pience. 

(h) The [oiiiiary K edge of Ctj in the pure metal has a 
longer wtivelength than those in the oxides. In the ease 
of chloride, .‘^ilphate, nitrate and nitrile, the position »»f the 
joimary K edge is nearly the same, but less than tluit of the 
oxides. 

(e) Cidiall nitrsite gives a white band (1623 x. ii ) on the 
long wtivelength side of the primtiry K edge about who'-e 
reality nothing can be said at the present moment. 

(</) 'I'he secondary edges do not extend equally in the 
case of till the cobalt compounds. As for examfde. In the 
case of <*obalt nitrate the furthest secondary lies at a 
sepjirafion of 4tl0 vidts from the primary edge whmejis in the 
ca.se of cobalt nifriti* this difTerence is only 230 vidt.s. 

{<) 'I’he bresulths of the white and bhick bands are not 
idcnti«*sil in the miMal and its salts. 

(f) It appears that the black bands of cobalt metal and 
its compounds, marked I) in the tabh* are not uniform in inten 
sity and it is quite likely that a faint whiti* line is |U‘esent in 
the above band. 

{(j) The crystal types of tlie salts are ililferent in the 

substances j'xaniined. 

(/?) A black line (1510 x.u.) is observed in the case of 
cobalt (metal), which has not been observeil bef«Me. 

(.hi, K, lYi were taken as reference line in all 

these measurements. More accurate measurements with the 
micro-photometer records will be published later on. 

‘12, I'pper (’ireular Hoail, II. J3. Kay, 

I’nivi'rsity (hdlege of Scienec M. K. Das, 

Physical J.«aboratory, Hagchi. 

( 'a lent la. 

3 2 39 

' Dindsay and Kievit- ./V/jy.v. AVr. p. 640, 1930. 

* Masso Sawada--M#7n. of fhr CoUt f/r of Scicncf . Kyoto. 
Dap. r«tr. A, MV, No. 5, 1931. 

" K de Ti. .Kroiiig. /. 70, 5-6. 1931. 

1). Co.stor and H. Klamer, Physika /, p. 145, 1934. 


Various methods of smoothing data arc cmployeil by 
actuaries but stat i.sticians arc mon- fainili;ii with ordy one 
important method namely that based on the Method of Least 
Squares. 

The general problem where curve tilting is called into pla\ 

by the statistician is when he has n,, ti. a /i^ observ 

ations of a dependent vai iable .// i-ot respouiUng to tin* vabic-, 

7-,, .r, X .i:^ respj'ctively of an independimt variable .r. 

He wants to establish a functional rehitionship between :i. 
given value of .r and the mi*nn value of y foi- that value of j. 

He calculates the means //,, //, //' <'2 

II. n observations of // and postulates that the n observ- 

ations of ?/ at jr-j\ aic individuals drawn :it random from 
an infinite Normal population with tm‘an in. and standanl 
deviation ^ 

Jf ami it aie known (jiiantities the probability 
di.stribution of iy„ jh //. !fh 

- A ** 

(hinsl. c ^ fith (1) 

/:! 

rsimlly (he y's are not known and it is assumed that 

In tohlition it is postulated th.'it tho- ill's am 
linked together by a set of p;ira meters o, A, e such that 

III yj-o } hx , I i'J\' I . . . . . , . . (2) 

The object of curve-Htt iiig is t<» get tin' best estimates of the 

unknown parameters 0, A, e 'I’he hhihhnoil of o, A, e 

is, from definition, 

I k 

— \nXyi--(i-h.r^_.rjy^ .. (j) 

Jj — (’oust . t 2(r‘ ' • 1 

Hy maximising L which comes to the s:ime thing :is minimising 

k 

V /«.,(»/'■_. 0 Aj , _.« M ' .. ( 4 ) 

i:l 

we get the be.st estimates of a. A, ,■ 'I’he proi*ess of 

minimising (4) is jiojailarly known as the ‘ Method of la'ast 
Squares. ’ 

Now it may well happen that y instead of being a 
continuous variable is taking only either of the tvv4) arbitrarily 
fixiil values 1 and 0 aeconling to the pre.senee, or ab.senee 
respectively of a ptirtieular attiibute. Thus .r,. ... ..r|^ may 

be the ages of mah‘s ami tin* attribute studied may be 
‘ marital state.’ In that case y, be<‘omes the proportion who 
are married out of a. males idiserved of age x , The whole of 
vital statistics and demography abound in problems of similar 
nature. 

The peculiarity of y in this ease is that it doi's not follow 
Normal law. On the other liaml it is known to «‘onform to 
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lh« JliinHiiial luw. becomes a probji]»ilit y value />,• „„ 

a observalioTiH ami variance of //. , is jeiilai*p«l by 

p q. h ^ the variaiu'e of /> , It is clear llu'refore that the iiielliod 
of I^east Stjuares is not ai)})licMl)le and that the further 
assuinplion of is detin it ely erroneous. 


noticed by Zondek and Aschheiin,' Since then methods have 
been <levelo|)ed by Van Dyke,'* F. Dickens,' Fischer,^ 
Haiirowitz,* Funk," Katziuaii and Daisy' and others to obtain 
this horinono from urine in a concentrated form. In our 
experiments, \V(* sepsirated the active material from urine by 
adsorption on benzoic acid tind then removed the benzoic, aci<l 
by treatment witli acetone as siif^i^ested by Funk (Jov. cit) and 
Katzman and Daisy (hm. vit). 


A way out «>f tliis <litlicully can be sui'|*(‘sted as the n*sull 
of a recent, work of M. S. Jhutlett' who was face«l with the 
probl<‘m of analysis of variance <»f aj^rii'ultural held trials where 
tin* character studied may he proj)orfion of diseased plants 
or proportion (»f o.>rniinaled see«ls, < tc., which «lo not follow 
the Nonnal law. lie su««ested that the transformation 

fy---sin t^/y, .. (5) 


The stability of this hormone nt dilTerent pH vvas tested. 
F. Riscludf and L. Ijori**;" recorded tliat at 20°<', 80'/^ of the , 
activity is deslr(»yed in 24 hours by dil. IIFI sidution. We 
found that the ,*.ubstance is fairly stable between the raM^(‘ of 
pll ).6 to 8.6. From Table I it will appear tlmt at pH 3.6 it 
has ^ol the maximum stability as measured by the increase in 
weijjht of ovaries tmd uterus of iinmaUire albino rats. The 
weijrht of the rats varied from 30 gn>. to 40 gni. 


will iiirihe f) more nearly Normal than p ami also stabilise the 
vtiriance of (j | say. V(fy)J on aeeount of the ap|iidxiiiiate 
relation 


TAliLK I 


^’( 0 ) 1 

\ '/p/ 4 /mI— p) 


( 0 ) 


and as 1' \ \ - p)/ii, l'(q) becom(*s |>r<Jjiort ional to |/n. If 

p i.<< very small the scpiare-root transfoi nuilion will be found 
siitKcient. 


W<* can now nmke* use of this transformation in our 
pndilem of curve tit tin^r where the dependent variable is ji 
probability e.stimate. Special Tables for culculatinir ff 
corres[»ondinH to a };i\<‘n p liav«’ been supplied by Fisln*r and 
Vjites.- Since !'((/) is pn)p<»rtional to l/tt. we luive only to 
minimise 


k 

V II (P; . (I. hj\ —<‘.l I-— 


and the final relation.ship lM*tw<*ea p ami j’ will la* obtained as 
/^--siir'(o I h.r j cj " | ) 

It is hoped that actuaries and statisticians will find this 
method one of wide apj)lical ion to data such as sja*eific mortality 
rates, feitility rales i*tc., at difl'«*rerit aj>es. 


Statistical Laboratory, 

( alculta, 12 1-39. K. Ka|rhavan Nair. 

' Hartletl, M. S.: Supp. J.h'.S.S. Ill (I) (|936) pp. 67 78. 

' Fisher, I?. A. and Vnfi’S F. ; Sfn/i.sticnl Tahhs for 
Mnliraf Hiolniiiatl anti .hfi irulturol IiiMan h (1938). Oliver 
ami Jioyil, Fdinlmrj^di. 


Some observiitioiis on the sex-stimulating hormone 
extracted from tlio human urine of pregnancy 


The mean w<*i|;ht in mj;-. <d‘ the uterus 
pTI and ov:iri(*s per ^^m. of the 

mesiTi body weij,dit. 

8.6 2.8 

5.6 . . . . 2.5 

3.6 . . 3.4 

Oontnd 1.9 


III the course of these experiments it was noticed that at 
j)H 3.6 a precipitati* is formed which is inactive while the 
whole of the aelivity is preH(*rved in the su[)ermitaiit solution. 
This suijj*ested n, method of further |uiviticatiou of the active 
material from (he as.sociated impurities. A solulioii eoiilainiii;; 
20 nip;, of the cnnle extract })er c.c. was adjusted at pH 3.6 by 
glacial acetic acid ami the precipitate formed was removed 
by I'entrifugiiig. The elesir supernatant .solution was treaied 
with 10 limes its volume of acetone previously cooled fe 
about I0°F, 'riie [ireeipitale formed, eoiitained praetieally all 
the activity of the oiigitial substance nnd wns sefiarated h.v 
eentrifuging. It wns then dried to constant weight over FaFl. 
in a vHcuuai desieejitor. \ white ainoridious highly hygroscoj ic 
]»ovvder which is about ^\.\V/t of the origiuul crude extract 
was obtaiiied. This |)uritied substance was analysed, 'fhe 
erode extract from urine obtained }>v ben/.oie aeid precipitation 
contained 12.08^/^ nitrogen, 'riie purified material separate'! 
from the supernatant solution at pH 3.6 contained 6.89^ i 
nitrogen. Its earbohydrate content as determined by orcinol 
Milphurie acid iiu'tliod of Silreiisen and Haugnard," as improved 
by Kondo and Murgamti,"' was 6.687r and Tyrosin content a,' 
determined by \Vu 's" method was 12^/f. It rniiy be mentioTicd 
that the ejirbohydrsile eontent of the jmrifieil material obtained 
liy us was con>id(‘rably less than the value 199^ foun'l !».' 
Max Hartziuan ami Firtz Benz.” 


The presence ol a hormone in the urine of pregnancy 
which rapidly nuituivs the ovaric.s of infantile mouse was first 


Further work in this line is in progress. 1 wish to tluinh 
Dr B. M. Uliosh, for his advice and guidance an<l to Dr J. t . 


A30 


SCIENCE £ 

C C .T< ® U ® 



LETTERS TO THE EDITOR 

l?«y, M.I)., J)irccto»-, Indian Inslituto for Mcdiml Uosoan-h 
for the fa(dlitu*a alforded to awry out lliis work. 

Apui'lm ('iiaiidra Majiiiiidar. 
Indian Institute for Medical Keseaivli, 

41, JJlniruintalii Street, 

Culeuttii, 25 1-39. 

’Zondek & Asidiheini, KUn. llorh. 6, 248. 1937, ihitf 7, 831 
and 1401. 1928. 

"Van Ityke Wallen Lawrence, J. Phaniuicttl, 43 , 03. 
1931.. 

" F. Dickens, liiorhnn. 24, 1507. 1930. 

‘ Fi seller fi Krtel, Z. phyM. chrtn,, 202, 83, 1931. 
Haurowitz & Kei.^s, Z. f/fs. rxy. Mcfl., 68, 371, 1929. 

'■ Funk & Zeitirow, iilacht //i. 26. 619, 1934. 

’ Kal/inan & Doisy, ./. JSial. Chrm. 160, 125, 1934, ihiii 98, 
739. 1932. 

’• !•’. J5i.s<diofr (i L. ]--onff, liinl, ('hnn. JI6, 285. 1936. 
’'Slireiisen & llaiijfaard, liiodum, Z-. 260, 247, 1933. 

Kt)nd(» & Muraj^atna, ./. Ayr, Chtm. A'oe., .lapun, /i, 473, 

1937. 

" Wii, I*r<u'ti<'n1 Phy.siol. ( lum. hy F»)le. p. 439. 

.Ma.\ Ilartznian & Firtz J3«*nz, .S’aturr, 142, 115, 1938. 

Polarity of Hornioiio Tranaport In the foleoptile of 
Triticum 

It lias he»‘n conclud«‘d l»y a niiinher of invest i};a tors that 
file movement of {growth sulislance in the living tissues of 
plant is a jiolar plieinjiiienon and it o«*cnrs only in a basipelal 
and not in an a<'rop<*tal <liiecti(»n. There ;ire, however, .«,ome 
inv<*stij»alors wlio lijivj- expre.s.sed dt»ii))fs n';;ardiiijr .strict, 
ptdnrity of hormone transport in plant. Hitchcaick' and 
Zimiiicrimin, tind Snow" observed aeropetal movt’nnmfs of 


auxin when applie«l in concentrated form. Hut these 
ob.servutions beinjj recorded in presence of liij;h concentration 
of auxin were Jiot considered to be sutheient reasons for 
doubting the polarity of the normal auxin transport in the 
plant, Hoth Fholodny" and FohF. claim that auxin moves 
from tlte seed upwards into the coleoptilc. Hut Hkoog' 
conelinled that the substance transported from the .seed as 
observed by Cholodny and Pohl is auxin precursor and not 
true auxin, which is converted into auxin in the c(»leoptile 
tip. Hkoog, however, did not deny that it is convert ibh* into 
true auxin in the .m*ed it.self. 

Ill our present- investigal ion it has bemi found that 
growth substance can be transported both in aiwopidal and 
basipetal ilir»‘c1ions in the coleoptilc of Triticum. The 
movement of growth substanc«' was dete<'led from ob.servation 
(»f geolropic curvature of tin* coleoptilc stump. Tlie .see<llings 
were grown in a dark and moist «‘haiuber, the tiMuperalure 
of which varieil from 26° to 32°F, during tin* time of 
experiments. Seedlings of f)8 hours griwvth from the time 
of sowing and having a b*ngth of 30 to 45 mm. were us«*d 
in the experiments. The .seedlings were de.seeded and for 
total removal of tlie residual growth substance they were 
decapitated in two cuts at an interval of two hours. The 
total length remove«l frinn tin* tip was 10 mm, 'I’he primary 
leaf was removed and only the hollow coleoptilc slump was 
used in tin* experiments. In such a stump, when kept hori- 
zontal, no geotropie curvature was found to occur. Hut 
when a coleoptile tip was attached to <*itln‘r of the <*ut end.s 
a detinite geotropic curvature was found to appear at the 
afucal region within four lionivs; the experiments were, how- 
ever, continued for twenty hours for obtaining tin* maximum 
geotro|)i«‘ ciirvjtlun*. Tin* coleoptile stumps under such 
condition wen* l«)osely clamped at the middle ntnl were 
wrapped up with moist cotton strips in tin* mid rt*gion, 

'riirei* seri»‘s «>f ^•xpenments were performed si<b‘ by 
side: (|) by attaching tin* tijt t«» the apical (*nd, (2) by 
atta<'hing tip to the basal end, (3) control experiments with- 
out any tip a1tache<l. Two nieasurenn*nts of «'urvature were 
recjirded, one at the end of four hours and the other after 
twenty hour.s. IMiotographs were also taken after twenty 
hours. The results of the experiments are summarised 
below ; — 


Ti]) attached at the apical end. 

Tip attached at the basal end. 

(hmtrol »*xperimenls without tip. 

No. of 

Average 

Aver.'ige 

No. of 

Average 

I 

A verage 

No. (»f ! Average 

Average 

spec i mens. 

..eurvatiire 

curvature 

specimens. 

eiirvalure 

eurvatnre 

spr*cimen.s. 1 curvature 

cuiwature 


in degrees 

in ilegrees 


in di'grees 

i in degrei*s 

in degrees 

in degre(*s 


within 4 hrs. 

within 20 hrs. 


within 4 hrs. 

1 within 20 hrs. 

j within 4 hrs. 

within 20 hrs. 

62 






1 



” 1 

58 

37 

13.5 

i ^ 

57 0 

1 1 

4.8 
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Tho |hr(> 4 ^ tlinVuMil s»*rifs (if »'X|M.*riiiK'ntH 

lii<* jriven ill fijjiiiesr,^//), . ( /j), jukI (c). 


It will be evident from the above table and the photo 
(Graphs that the tip, attaehed either at the ba»»? or at tlie 
upii'al end, can indii<?e fjeotropic curvature in a coleoptile 
stump which is otherwise insensitive to the stimulus of 
i;rjivity, and that whether the tip is attached to the ajiical 
or tin* basal end jjeotropic curvature occurs only in tin* apical 





I'V.. (e). 

Tip attached at the sipical end. 



Fig. (b). 

Tip attached at th(* basal end. 



Fig. (c). 

(Nmtrol 1 ‘xperliueiit without any tip attached. 


rcjfion. The source of auxin bein^ the coh'optile tip ilsclT. 
• he <|uestiou of its unpliysiidonically hip;h conciMit rat ion doc-; 
not aris(*; the substance transported cannot be auMn 
prd'ursor on the same ijjround. 

Ho.se Research Institute, H. Dutta. 

ralcuttu. 11-2-39. A. (Julia Thaluirta. 

' Hitchcock, ('out rib. lioifcr Thompson. Jiisf, 7. 447, 1935. 
SSnow, K., i\(tr Phyfol. 35, 292. 1936. 

MJholodny, N., PUnita. 23, 289, 1935. 

*Voh\, H., Phinla, 24, 523, 1935, and 25. 720, 1936. 
“Skoog, F., ./. Clin. Physiol. 20, 311, 1937. 


ERRATA 


III Keiiruury i'.siie (Vol. IV, Nn. ^3) read 

(m ]). 447, jiara. o, lines Ii-4, lOO^K and for and 

nil pa}*!' 452, jtara. 1, liiu* IS, /i p" 2.9 /i„, far /*p— 29/io. 

nil paye 474, llic Him* rnnunlai* sliall In* as shown bninw, an‘anj»t‘d in tirdcr. 
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From ^‘Vegetable” to ‘‘Mineral” Civilization 


It was only tin* other day that the well-known 
Hritish writer, Mr H. G. Wells, while at Bombay 
on his way to Australia, ^ave an interview to a Press 
representative and eharaeterized the system under 
which the Indian population lives as a “ Vegetable 
Pivilisatinn The full iniplieation of this state- 
ment, we are afraid, has not bc*en fully trraspe<l. 
Probably Mr Wells meant our deiiendanee a very 
larjre extent on ajrrieulture /.r,, on the ])larit w(U’l'l 
for food, elothinji:, housiii>»’, and other necessities and 
luxuries. The Indian leaders also, by mainly em- 
phasizing on agriculture, on rural life and on villaire 
erafts, have shown themselves iiu'apable of under 
‘Standing the way in which the world iirogresses. 
Gne like Mr AVells, wlp) suiwcyed the history 
of the world from the point of view of progress of 
liiiraan eivilizfition, sueh views of the Indian lernlers 
'H'c sure to strike not only as unprogressive but 
nicidal in the long run. If India i.s to grow into 
'1 powerful world-entity like tlie U.S.A., Soviet 
hiisaia, and the countries of Western Europe, this 
■rowth can not be fo.stered by continuously harping 
"u the supposed virtues of Vegetable ” civilisa- 


tion. A mil ion, however great its moral and 
spiritual qualities may be, ean not ln)i)e to win 
battles with bows and armws against tanks and 
artillery. In this world of strife and eiuiipetition, 
if a nation wants to survive*, it must dc^veloj) the latest 
teehnifpies of civilised exist<>uee. And if anybody 
be under the illusion that nmler the protection of 
the mighty arm of tin* Prilish KMi])ire, wt* may 
h«»pc to nurture for all eternity our spiritual 
“ Vegetable ” Civilisation, bmving the fruits of the 
“ .Machine ” civilisation t(» the wicked M'estern 
nations, we may refer him to the thought-provoking 
dynamic book-—// IPur (Utuus — by Prof. B. P. 
.\darkar. A perusal of this ])ook will probably 
eonvinee him that those who ]>elieve that under the 
protection of' the British, we are absolutely safe, 
will find that they are living in a fool’s Paradise. 
And if we do not pay attention to the alarming 
pioture of the future so ably drawn \ip by .\darkar, 
w'^e may, in no distant future, find ourselves under 
another set of mastei*s. 

In contrast to the “ Vegetable ” (.’ivilisation of 
India, that of Western Europe may be called 



FROM VEGETABLE TO MINERAL CIVILIZATION 

** Mineral ** because of tlie far larj*er use of minerals 
like iron, coal, copper ami oilier materials which dis- 
tinguish llie West European civilisation from the 
earlier ones. Tlie use of minerals lias led to the 
present industrial age, and to the great revolutions 
in the standard of living, in communication, and 
other technifjues of modern life. Even agriculture 
has profited immensely from the “ Mineral ” civili- 
sation because by the use of modern agricultural 
machinery, and artificial (mineral) fertilizers, one 
acre of land can be made to produce now four times 
as much as it used to do formerly. The immense 
increase in the production of world’s cereals is due 
to “ Mineral ” j'ivilisation. About 70 years ag(», 
the famous Eritish scientist, Sir William Crookes 
predicted a wheat famine due to alarming inereasi? 
in population. Today, the population has increased, 
but instead of there being a wheat famine, we have 
such a glut in the ])roduction of wheat that some- 
times it has to be burnt as chaff. 

Often while talking of the abuses of modern 
times, we are ajit to forget the far greater abuses 
of ancient times. In iirevious epochs of history, 
civilisation iimstly depended on Slave Taibour. It 
has been estimated that at Athens, during the lime 
of her highest glory, there were four slaves for 
eacli eitizeii. In Jiome the proportion was far 
greater, beeaiisc? to tlie slaves eaptnr<‘d in war, was 
assigned the task of eiiltivation, irrigalioii, or<linary 
honsehobl dnli(*s, in fact, all activities exceed fight- 
ing, ruling and other works classed as “ (lentle- 
maii’s Vrofessions Slavery in one form or other 
eontinued till modern limes, when the development 
of power from coal, water and petrol rendered the 
retention of the system nnnece.ssary. Tn the most 
advanced eounti’ies like the U. S. A., power-dev<*lo])- 
ment has been so great that we have “ a horse in the 
form of eleetricity, steam and petrol ” working for 
ten hours per day per man for all the fifio <lays of 
the year. Contrast it with countries like India 
which still depend mainly on man power, the total 
output of work is about twenty times less, beeaiise 
precise measurements have shown that the work 
output of a horse is ten times larger than tliat of 
the man, wlm ^*an at best work for eight hours per 
day, and for Tiot more than 300 days in the year. 


SS4 


We have further to remember that only onethird of 
the total population i.s aetivoly engaged. 

There is a good di*al of miseoneeption about 
development of modern civilisation. ft has been* 
identified with the factory system, the capitalistic 
greed and sni'ial iiidieavals. I’o those, who are, in 
a position to survey the history of mankind tracing 
the evolution up to modern limes, these features are 
l>ut secondary, and should not be utilized to cloud • 
the fact that Mineral ** civilisation enables man 
to live in far gr(‘al(‘r cmnfort, leisure, and security. 

If the intelligentsia of this country be eonvineed 
about the neees.sity of ado])ting tbe “ Mineral ” 
eivilisati(»n of Western Europe, let us sl^e liovv this 
can be done. Two things appear to bo nece.ssary. 
Kii*.st, the genius of the iieople, and secondly, the 
natural resources of the country. Ey the genius 
of the people is meant their origin, enstom, and 
faith. Without piM>per geiiius, even the rieln^st land 
may fail to give any return. For example, let ns 
lake tlie ease of the U.S.A.. a country of enormous 
resources. The ]>res(‘nt .settlers of Enroiican d(‘sccnl 
have developed it to tlie maximum extiuit and are 
living in it In plenty and comfort, and have leisure 
enough to devote them.selves to the cultivation of 
arts and sciences on a scale not known in previous 
epochs of history. The l?ed Indians, Imweviu', who 
iidiabited that continent two centuries ago never 
had the idea that their problems of food and living 
could be satisfaeto.’ily soIvcmI in tbe way the pn‘seni 
Kiiropean settlers have done, and tbe. tribes ww*' 
constantly carrying on with (‘ach other wars of 
extermination for the possession of fisheries .-ind 
fields of maize and corn. A number of tribes, flu 
famo.ns Iroquois confederacy developed in contaci 
with the Europeans a sense of ])olitieal organisation 
and displayed a cunning in diplomacy which some 
times baffled even the most astute British and Ercm'li 
politicicaus, but they never mastered tbe techniques 
of modern eivilisalion for develoiiing the resources 
of their country. The result was that they wei'- 
exterminated in the .struggle for exi/^tence. Thi*' 
shows that mere possession of natural resources 
not suffleient; the people should have the genius tn 
ap])reeiate the ncees.sity for proper organisation f"" 
the devehipnient and ex])loration of the resource" 
We mention this fact especially because the iihiin 
.sophy of spinning wheel and hullock* ca-rt is slii’ 
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FROM VEGETABLE TO MINERAL CIVILIZATION 

all ()])sessi()ii with a iuimiIxm* of iiilcllijivnlsia 

(if this country. 

Kvcii when the jn‘()]>le of a eoiintry hiwo ‘jfenius, 
they may he handicapped on accouni of the deartli 
of res()ui*4'es as is partly llie I'ase with the Italians 
and tlie dapanesi*. India, however, is fortnnatr 
enough in having- suflicient resources in iron, eoal, 
eopjicr and other minei*als. She can easily pass 
from the “ Ve}»etal)h; ” to “ Miin'ral ” civilisation, 
]»r()vi<led the ])eople dcvi‘lop the proper ••cnins. 

It. is prol)ahly not so well known that the Kast 
lias originated all those arts ainl crafts which are 
r(‘sponsil)h‘M‘or the ‘•realn(‘ss of th(‘ jireseiit Kiirojiean 
civilisation. It was in the Ka.sl that copper was 
first discovered from its oi'cs ami used to repl.iee 
tools made from stones, 'riie Hast has used hrmi/.e 
which is far snperioi* to coppei* for (d'fence defence, 
and work, upto 121)0 IV(\ It was a^ain ihe Kast 
which first sliowed that iron hy special treat nnmt 
< oiild he converted into stis*!, a prodind far superior 
to bronze fur tiyiitini*’ and tool makinj*'. Even the 
u.se of mineral coal uri^iinated in the East. It was 
.Mai'co Polo in the Idth <*eidury, who lohl the 


Europeans that, he liad found the Chinese burniiijj: 
a kind of black stone as fuel. It. was ajiain from 
the Hindus and the Arabs tliat a knowlecUe of 
chiunistry and astronomy spread to the \V(‘st. The 
West developed for centuries the.se arts ami crafts 
eoniiected with metals and chemicals, and attained 
sufieriority over the East. Jf the East is ajiaiii to 
rejiain her former iiosition, she must take quick 
steps like Ja])an for jiassiim* from " Veti'etable ” to 
“ Mineral ” civilisation. As we all know, there is 
ph'iity of iron on* and snfticient re.serve of coal ill 
India, and so far as fuel, and iron and steel .nre 
MUieernisI there has been no concerted effort to 
develoj) these for the mpiirements of the country, 
thniojli it is admitti'd that the iron ami steel indu.stry 
li.is fairly nr«»wn up. \\v have alrea<ly discussed 
in these very columns last month the pi'oblems 
of (onservation of Imlia’s minerals and have ‘•iven 
a fair consideration to coal. In another article en 
titled ‘ The jiroblem of ferrous industry in India * 
appeai'inj*’ in a subsequent, issue the iiroblem of iron 
and stee l will be dealt with. It is oui‘ ferveid liope 
that befori' loni>- Jmlia will make uj) her mind to 
have lu'r due [ilace in the )u*e.sent-day civilisation, 
and will be tre«Mdin^' that path with speed and 
en(‘r<»y. 
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Living Fossils* 

Sunder Lai Hora 


It has said that the laws of physics are 

unchanj^'irifr with the Hijrlit of time, as for instance, 
a crystal formed a million years ago is precisely 
similar to one formed yesterday. The living organ- 
isms are, on the other hand, not immiitahle, but «nre 
eojitinually evolving into other more and more 
specialised forms, though tlie rate of progress may 
he retarded or aeeelerated, and a given raee of 
animals or ])lants may differ markedly from another 
ill its plasticity. “ Fossils " in human society are 
individuals or groups of indiviiluals, who, in spite of 
the man'll of time, still retain old ideas, habits and 
(fustoms; similarly among the present-day organisms 
there are certain types, whieh, on account of their 
primitive organisation and long geological history, 
bear cbiser resemblance to the animals or iilants that 
lived millions of years ago and are now found in the 
fossil stale, than to their eontemporaries of the 
present day. The term fossil can, therefore, he 
used aptly for sueh relict f(»rms. 

It is a common experience that, as a rule, anti- 
quated people ami primitive tribes are found in 
remote and sometimes inaccessible parts of the 
country where the currents and waves of modern 
progress hardly reaeh to disturb their calm and 
placiil existence. In the same way ‘ living fossils * 
among organisms ])ossess a restricted distribution 
where for lack of competition and under favourable 
eouditions of existence they have lived undisturbed 
for millions of years; their restrieted distribution 
afl’ords data to the liiolugist regarding their anti- 
quity and to the geologist about the ehanges .under- 

♦Buuimiiry o£ a Lerture delivered at the Indian Museum, 
Calcutta, on the 24th January, 1939, and published 
permiHsiou of the Diroi-tor, Zoological Survey of India. The 
views pxi)ri‘ssi‘d in this article regarding the evolutionary 
history of a number of organisms are taken from standard 
authors and do not ne<*i*ssBrily represent the views of the 
writer. 
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gone by the various continents in relation to the 
oceans during the past ages. There can hardly be 
any doubt that at one time the living fossils, both 
in human society and among organisms, were .more 
widely distributed but owing to competition by more 
speeialised forms they were driven into r^notc parts 
or killiMl and for this reason arc now found in small 
groups ill widtdy separated localities. It would thus 
appear that progress is dependent on ‘ Struggle for 
Kxistence ’ and that “ fossilisatiou " in a living 
state results from want of contact and lack of 
competition. It should, however, be understood that 
among organisms there cannot be a perfect static 
condition for they must cither progress or retrogress 
and in aceordaneo with this principle the living 
fossils have aciiuired certain features of specialisa 
tion in the course of their long histories whieh have 
enabled them to withstand the vissicitndes of the 
everebanging environment. Sometimes such fea- 
tures of specialisation so mask the primitive 
characters of an organism that it becomes very 
difficult to evaluate their family relationships. 

From the cultural history of man and the geo 
logical history of animals it appears that progress 
results from contact with other organisms and is 
accelerated by catastrophies. I need not detail here 
the eftect of Western Civilization on the present-day 
(udtural features of India and the rapid strides 
made in the progress of human knowledge as a 
result of the Oreat War to illustrate these points. 

Ai ditt'ereiit periods of the earth's history the 
organisms living on it have been subjected to very try 
ing conditions of existence and though such periods 
always resulted in an almost wholesale destruction 
of the fauna and flora, some sturdy organisms escap 
ed these trials by seeking new habits, by adopting 
new habits or by retreating into areas away from 
the influence of catastrophic changes. In all cases 
the organisms had to adjust themselves to, certain 
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LIVING FOSSILS 

changes in their euvironuient; thus none ol* the 
living fossils is without an impress of the eonditions 
•through whie.li it had necessarily to pass. Take for 
instance llie Dipnoan fishes, or the double breathers, 
which ))rea1he by means of giJIs and lungs. They 
flourished m(»s11y in the IJevoniau and (Carboniferous 
periods over three hundred million years ago ami are 
► at present rei)rest‘nted by three genera, Epia nitodu.'i 
in Australia, Protoptcrus in Africa and Lt pidosin n 
in South Aineriea. They were onee very wi<lely 
distributed as their fossils have been found in all 
the (M)ntiiients. In India the Dipnoan rtMiiains are 
known from the Kota-Alaleri beds of tin* Upper- 
( fondw ana -period. 

It is believed that during the Silurian and 
Devonian epoehs there were very strong eurreiits in 
the sea due to widespread ignoous atjtivity re.sniting 
ill earthfobling and mountain-building, and only 
such animals that lived at the bottom eould eseape 
their ravages. At that time the earlier fish forms, 
such as Oslraeodernis and Arthrodiras, lived in the 
sea. Towanls the end of the Devonian period even 
these forms died out altogether. Under these uin 
favourable eonditions of existence certain fi.sh-like 
foniLs entered large rivers for safety, but owing to 
periodic droughts had to face another set of trying 
coiiilitioris and responded to it by developing lungs 
for aerial respiration. This in short was the 
probable mode of evolution of the ‘ Lung-Fishes ’. 
At the present time these fishes can tide over long 
periods of drought, sometimes lasting over a year, 
by lying in a torpid condition in cocoons inaniifaet- 
iired by themselves. Though during aestivation the 
iiietabolisin is greatly reduced the fish breathes air 
•ill the time for this purpose the eocoon is provided 
with a small aperture on the top. 

The existence of these fishes at the present day 
has enabled zoologists to visualise the evolution of 
Amphibia from fish-like ancestors, which as judged 
from the palaeontological records, seems to hav** 
•x'enrred about the same time as the evolution of the 
Lung-fishes, dn the Dipnoi the internal skeleton is 
•hiefly cartilaginous, but the upper ami lower 
N’crtebral arches, the ribs and fin supports, all 
‘exhibit some sui>erficial ossification. Thus, with the 
e xception of some special features of their own, they 
• ombine characteristics in which they I'esemhle now 


one, now another, of the <ither groups of Fishes, but 
at the same time they possess a few features, such as 
the presence of lungs, posterior naves and iinrtially 
divided auricles of the heart, in which they approach 
the next higher class of vertebrates, tlie Amphibia. 

In the scale of evolulion the Lobe-Fins and the 
(ranoids are contemporaries of the Dipnoaii.s. In 
the Wiu-ds of (Iregory* the ‘ Old (laiioids ’ 

‘‘wiMi* tlu‘ vit'tojiuiis iiiuil-rluii kuiglil.s tif old Devoiiitui 
days who supplied the vis n /rrf/o, tlu* pressure frotn the rear, 
tliut drove our own anceslors out of water. Kveii befon* that 
lime the Old Ganoids, like true pi(»ueers of a strenuous raee, 
had nearly externiiiiated the iiboriginal inhabitants, the hiwly 
Ostraeoderais— grovelling creatures — whi<‘h were Nature’s 
Hrsf attempt to evolve a fish. 

“ Hpreadiug into and subduing all the inland waters, (he 
Old Ganoids, like the Mongol invaders of Kiirope, gradually 
deployed into ujany honles or divisions. The histories of 
these divisions, in so far as it has been unravelU>d by the 
patient researches of iehthyologists, afVonl iirniiy instructive 
parallels with the histories of human dynasties and eultnres. 
The ineml>ers of en*‘h main division, branehing olT from the 
reiilral .stork at a given time and plaee, inherit from it a 
partieular gra«b* of «)rganisMtioii and a speeial ‘eullure' or 
way of life. What then shall tltey «lo with this inheritunee, 
when they an* set off by themselves, a new e(dony in some 
far off plaee, where they are safe fr(un llie eompetitioa of the 
present inhabitants and the une.\peetedly severe eliniatie 
aberrations of a new environment ? Fish and men respond to 
this situation in mneh the same way. Home raees rapidly 
adapt themselves to tho new eonditions. Finding some favour- 
able line of advatict*, they reeklessly sai-ritiee their old equip- 
meat, and old ways, force 1lu*iuselves into the new eeonomie 
niche, ninl e\eiitually become so highly sperialist‘d in its ways 
that they are tit for ludhing else, or at best can meet new- 
changes ill the environment only by further specialisntiona in 
the same general direction. In other words, starting in as 
cun.ser VII lives, they skip the progressive stage.s and soon (1(>voinp 
into radicals and freaks. Again and again many of tho 
de.sceiidanls of tlie Old G.'iaoids left tlie .straighl and narrow path 
of their am-estors, gave up the free life of bucenueers in the 
open waters, and slunk away to l»ecome mud-gnibbei's, like 
the sturgeons aii«l I’lirps and catiishes, or to take refuge in 
holes and erunuies ami become slinking rutliko pilferers, living 
like eels in foul waters. Not so the old guard, the saving 
remnant of the Old Gauoi«ls. Vielding as slowly as possible 
to an insidious puciticism, they asked and gave no quarter, and 
age after age somehow mtinagcvl to give rise not only to new 
hordes of more or le.ss degenerate desceiidant.s, but to tho true 
viking strain, that after millions of years tinally flowered out 
in the highest of the Teleosts, the basses and the mackerels.” 

'Gregory, W. K. — .V Tour of the New Hull of Fi.shes. 
Nat, Hint., XXVIII. p. 5 (1928). 
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LIVING FOSSILS 

The (hiiio’uls exliihit their ^rentest (leveloi>]nent 
ill Pahieozoie, Triiissie, .mikI Junissie format ions; and 
fn>m the base of the (.'retaeeoiis s^^^stem upwards 
they beeome more and more replaeed by tlie bony 
fishes. Tlie few slill eNisliiiji Lobe-Fins and (bnioids, 
such as Poljfijlnus, Sfiiri*‘eon (Ari[irnsn'} ami (lar- 
pike {!.( pidosfnts) liv< eiilo'i* exeliisively, or at 
least partly, in fresh water, while the Jarj^e majority 
of the earlier bissil forms oeeiir in puri'ly marine 
de])osi1s. Like the Dipnoi, th(‘se fishes also entere<l 
fresh waters in the Devonian period and developed 
the habit of aerial respiration to tide over pc‘ri<»ds 
of (Iroiiyhl. 

The distribution of the presenl-<hiy (faiioids is 
eurioiisly !imite<l, as they are almost exelnsively 
inhabitants of the .Vortliern Hemisphere ami are 
essentially freshwater forms, although some 
Slur;*i‘ons are found in the sea. At one time they 
were widely distributed and from Imlia their remains 
are known fnmi the Kota Alaleri beds and tin* Infra 
and Inler-Trappean beds of Deeeaii. Their orjrani- 
satioji is intermediate bi'tween the <'ar1ila»inous and 
bony fisluLs, and they provide valuable data to zoo- 
logists to detipln*!’ the lines of evolution of the 
iiMwlern bony fislu‘s. 

The living' sliarks are the survivors of a very 
aiieient and sturdy race. Most of the present-day 
genera of Sharks,” liowever, date baek to the 
(’relaet‘ous or the Tertiary periods, )ml tiure are two 
types whic'h take us mueh further baek and, o\vin«' 
to eortaiii jirimitive features in their organisation, 
are termed “ Livin**- Fossils.” One of them is the 
Frilled »Shark, ('hlfimydosclavhus (niyinnms. In its 
or'rani.sation it is a eomprehensive type, for it 
embodies not only jirimitive eliaraeters. but also 
those, that are hij^hly sjieeialised or unictue. The 
frilled .sliark has been taken only in Jajianese waters 
and oil tin* W(‘st»r’i voasl of Kurope. Sinee it is 
quite rare even in these restricted loealilies, it seems 
to havi* a j)r(‘earious hold on existenee. 

From amonnf its several primitive features I 
sluill only refer to the type of teeth found in this 
shark ; they art* of the ‘ eladodont ’ tyjie. that is, they 
are lormeil by tlie fusion of sinijilo dentieles. At 
the atiffle of the mouth the scales grade into teeth, 
thus indieatin;: the origin of teeth from scales. In 


the evolution of the teeth of sharks one of the 
tlenlieles becomes larger at the cost of others and 
ultimately we get a central cusp without the lateral 
dentieles. 

The other family of sharks to which I w'ish to 
refer is the Holocepliali" -the Chiniaei’as or the 
Kabbit-fishes. The existing representatives of the 
Holoeejihali are only an insignificant remnant of a 
former much more extensively developed group of 
Fartilaginous fishes ( Flasmobraiichs) which first 
ajijiearefl in tin* Lower Jurassic. While agreeing 
with the Flasmohranehs in many important respeets 
tliey show an advance in the presence of an auto 
stylie skull ami an opereiilum. The last two 
eliaraeters they shan* with the Dipnoi, a v^‘ry ancient 
group of fishes. 'I’lie lloloeephali and the (‘xisting 
Klasmohraiiehs may thus lx* eonsidered as liaving 
arisen from the same jirimitive stock along diverging 
lim*s nf descent. 

The Fyelostomes, conijirising Hag-fishes and 
Lamjireys are higlily sjieeialiseil. in some rt'sjieets 
degenerate, members of a very ancient grouj). They 
are tish-like animals, but are eharaeteristised by the 
ali.seiiee of jaws and limlis. In these respects tlnw 
show’ close affinities to the Ostracoderms ami attemjiis 
have been iiUM.h‘ to show’ their relationshijis w’ith the 
“ King (h’ab’” to which referems* will be made 
jiresently, ami with the larval ” Sea-Sijuirts.” Still 
low’cr down in tlu* anec*stry of the vertebrates is a 
small w’orm-like, burrowing animal, tlie Ainithiojus, 
in w’hieli there is lo skull and the backbone or the 
notochord extends forw’ard to the anterior emi. This 
and the other low'er ( ■hordalcs, such as Balauoyhmus 
and Tunicates, which jiersist up Ui the present day, 
are of very great importance in tracing the jirobalile 
evolution of the higher Chordntes and for connecting 
them through their development -with the lower 
organ isms. 

Most of the ‘ Living Fossils ’ are aquatic, f<>r 
w’atm* provides a fairly stable milieu for existenee, 
hut T shall now’ briefly refer to tw’o terrestrial verte 
brates which are striking examides of ‘ Living 
Fo.ssils.* 

The New Zealand Tiiatara, or 

UalUvia, is a lizard-likc rejitile with a well-develoju d 
laterally-compressed tail. The ujqier surface is 
covered with small granular scales, and a crest of 
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LIVING FOSSILS 

<roiiipressed spiiic-like st-ales runs alonji- tiu* niiddlr 
^of the dorsal surface. The lower surface is c(»vt*red 
with transverse rows of larj^e sepia re jdates. It is 
the sole survivor of an ancient aiul primitive order 
of reptiles which attained its maximum development 
in the Trias. In its ffeneral build it shows resem- 
blance to true lizards on the one haml ami to hijiher 
reptiles, such as crocodiles and allijiators. on tin* 
other. Amon^' niammals, the Duck Hill amt tlx* 
Spiny Ant-Eater are uniipie, in so far as Ilu*y dis 
eharf^e. the ej*}*s at an early staye of develo]>meMt 
enclosed in a tou^h shell. This and several other 
f(‘atures of their organisation distinctly show the 
re])tilian ancestry of mammals. Like tin* other 
liviii**’ fi)ssils they also possess a restriete<l disiribu 
lion, lieiii!*' eindined at the present-day t(> Anstr.ilia 
Tasmania and New' (luinea. Trieonodoni 1y])e of 
teeth, most probably allied to thost* of Din'k-Hill and 
Spiny Ant-Eater, have been found in the l’t»])er 
Triassie and Jurassic rocks (d* Europe ami America. 

KelVrenee may Ik* nnnb* to a few r(*li<'l forms 
amonji’ the invortelirates. In eonneetien with tin* 
probable ancestry of fishes, reference has been made 
to the Ki?m'-(.h*ab or Limuhis. The living species (d* 
fjimuhis occur on the eastern slioi’cs of North ami 
(Vntral America and Asia. The »ienns first made 
its appearance in the Trias. At the present day 
Limidus is included anionjr .\rachnids, a jironp (d’ 
Kiiimals eomprisiii”' si>iders, sc<»rt)ions, mi1<*s, tiek.% 
etc. Whereas most of the Arachnids are terrestrial 
and bn‘athe atmosi)ln‘rie air direct, Linwiluf; retains 
its w’ater breathing habit, and, in the featun*s of 
the abdominal appondayes some traees of tin* idiarac 
tenstic structure of the primitive crustacean stock 
from which the Arachnida originally spraiiir. 

The embryo of Limulus is without a caudal 
spine and swims freely by means of its abdominal 
appeiidajres. With its well marked lateral eyes, 
s(‘jrnionted abdomen and body divided into median 
and lateral rej^ions by lon»iludinal jxrooves. it 
presents considerable resembianee to a Trilohitt, a 
fossil ernstaeoan. The Trilohitc cni.staeeans oi-i^ri- 
nated in the pre-Cambrian times and their remains 
■•ire very abundant in the oldest fossiliferous strata. 
Aceordinj; to modern researches the "roup is closely 
fillied to /I kind of water ilea, known as the 


Hraiichiopoda. lAmulus is thus an important 
‘ Liviii" Fossil * which enables us to trace the origin 
of the spiers and scorpions from water-llcas and 
}»ivcs a clue of the probabb* ori«in (d* vertebrates 
from Arachnid ancestors. 

Anotln*!* very important * Living h’ossil ’ is the 
small wormdike !\nija(us, the only representative 
<d' the aberrant arthroiuxl class OnyeliojJiora. 
Though its g(*n(*ial re.semblaner to an earthworm is 
very striking, its clawed a])pendag(‘S, the. formation 
of the jaw's by the modifiraticui of the anterior limbs 
and the presence of tracheae for resjiirat i(»ii clearly 
show its affinities with inseids. cent i])(*<b*s and 
millipedes. The superficial reseinblanci* to worms is 
furlln*!* strengthened liy the struetnre of s<niie of its 
internal m-gans. All fin* same tln*r(* is no doubt that 
l^dijtithis is to bi* regar<h*d as tin* most pi'imitivc of 
tin* (*xislinu‘ .Xrll ropods. 

Tin* various spi'cirs of Pnijfalus are all terres- 
trial. and arr found in damp loralit i(*s. iiinb*!* bark, 
(»r <l«‘ad timber, ov stones. The gi*nus is know'll 
from South Am(*ri('a. Africa, India. .Malaya, New 
Ib'itain and .\iistralasia. Tin* Indian species was 
discovered in 1911 in the .\bor Country and w'as 
found living under stones. This iliscovory helped 
to slu'.w the previous extt'iit id’ distribution of these 
primitive erealnres and further it indicated that, 
like the Dipnoi and tin* (lanoids, India served as a 
route of migration for animals from the north east 
lo Africa and South .\meriea. 

Among the small animals that have existeil for 
lonir ages are tin* Hranehipods of the genus 
f.infiidif. 1’hey are found iu some of tin* oldest rocks 
and attained their maximum lievelopmeiit in the 
Silurian and Devonian ])eriods. The morpliologieal 
features of this ^Living h'o.ssil ’ have enabled zoo- 
logists to trace the relationships between the earth- 
w'orms-groni> of animals f Cliaeto|>oda ) on the one 
hand and sea-mosses flhdy'/oa) on tlie other. 

I’hc mollusc Sffiruhf is a survivor of an ancient 
ordtT of ( bit tie-fishes, all the other forms of which 
are now' extinct. Its life-liistory and structure 
have revealed the ancestry of the allied molbisean 
forms. Though Spiruln bears a resembianee to the 
])resent-day Cuttle-fishes and is grouped with them, 
its .shell is of spiral form, the turns of the spiral, 
\ however, are not in close eontaet. 
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It is sufficiently clear that ‘ Living Fossils * 
among animals are really some of the most important 
types for the students of Organic Evolution. 
Whereas true fossils may enable us to undei'stand 
some of the. changes undergom? by organisms in the 
course of their evolution, without the study of the 
soft parts of the “ liiving Fossils ” it would not 
have been possible to fully grasp the value of 
several of the true fossils. Similarly, to trace the 
cultural history of man it is not only necessary to 
excavate old ruins and to study the arehaeologieal 
finds reeovered therefi'om, but much progress ean 
be made bj' an anthropological study of the ancient 
races and tribes before they gave way to the tide of 


Coal in India' 

Cyril S. Fox, 

• it'oliifciml Siii'Vf,\ Ilf liii|i.i, 

Although the term coni originally referred to 
charcoal, they are iiowr generally applied to the 
black, solid fuel wdiich occurs in the rocks of the 
earth, (^oal is, in fact, as true a ruck as the sand- 
stones and shales wdth which it is inlerbedded, and 
wdth which rocks it constitutes tJie strata w^e com- 
monly call “ Coal-measures Those areas of the 
ground where e.oal -measures with workable seams of 
coal occur arc kiiowm as “ Coalfields ”, In the 
Indian coalfields the coal-measures are usually com- 
posed of successive beds of conglomerate, saiidstom*s, 
shales and coal scams which vary in thickness and 
quality. All those strata represent sediments w'hich 
were carried by flooded rivers and deposited in the 
quiet waters of fresh water lakes, or in estuaries, 
or even in the sea. 

In the [>roeess of transportation the coarse 
material, such as pebbles and sand, were sorted from 

•Bused on loeluro clelivoml iit the Indinn Mnstnim, 
Calcutta. 


modern civilization. Generally among people of 
advanced ideas it is regarded as highly derogatory 
to bo termed a fossil, and by many this appelation 
mav even be considered as an insult. From what 
has been stated above about the utility of ‘^ Living 
h'ossils I wwld plead that in human society a 
certain amount of indulgence should be shown to 
‘‘ fossils ”, for if their view's arc properly studied 
we may find ideas in them to solve some of our 
present-day troubles. Very often it is forgotten 
that specialisation or modernisation, like everything 
else, has its drawbacks and among animals death is 
the penalty that has to be paid for over-specifjilisa- 
tion. Paradoxical as it may seem, only the most 
low'ly organised animals, the Protozoa, are immortal. 


each oUicr and frevm the finer silt and clayey matter, 
while the buoyant vegetable debris, leaves and logs, 
w'cre floated further. Where the water-logged 
|)lant material sank in muddy water it w^ould be 
mixed wdth earthy material and ultimately become 
impure coal, but wlieii tree trunks and woody 
material drifted into and settled iji cleiir w’ater the 
organic matter would be converted into coal of 
great purity. It is necessary tliat air should be 
excluded if vegetable matter is to be converted into 
coal, and, under the conditions indicated above, this 
conversion appears to have been rapid in the cas(‘ 
of many Indian coal seams. Peat and lignite or 
browTi coal appear to represent stages in the trans- 
formation of plant debris into true lilaek coal ami 
anthracites. ExcliLsion (»f air. pressure due to cover- 
ing strata and, to some extent, the ageing due to lapse 
of time, are important factors in producing the 
chief types of coal. The amount of impurities in 
these various types of coal offers a means of rccog 
nising the quantities of coal of each typ^ of coal. 
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COAL IN INDIA 

Constituents and Characteristics of Indian Coals 
• (Conditions snit;il)]t* nn* the rorm;ition of m.-il 
Inivt* r(‘(*ui*r('d nf dilVorcnt yt*olo«>ic;il rporlis siiu-c 
Ili(‘ first torrcstrinl lloras jii)p(*{n*i‘d in Pal;n‘c)/oi(* 
linirs. In tin* lndia>i i'<*‘iion Hhmt were two )>arti- 
cnlarly ini])ortant coal- form iny- in‘riods one, tin* 
tiiioiv important, alxsnt loO to ‘200 million yc'ars ayo 
when the (Jondwana eoalliehls of the Peninsula were 
laid down in wide river vallers, ami tin* other, 
i’ouy:hly oO to t)0 million yt^ars a^o when the 'rcrtiai^v 
<(»airn*lds of Assam and the Pnnjal) were deposited 
under marine eonditions. In almost all these <‘oal 
measun‘s th(‘ seems have a he<lde<l strmdure and 
show alt<‘rnate layeivs of hrijiht ami dull eoal. while 
a ehareoal-like sul)stane(‘ often o(m*ui's in the hedilim^- 
ln‘lwe<‘n the layers of hri^hl brittle eoal and the 
laminae of dull eoal. The names rilrnin, thnoin and 
fusoiu, ari‘ now eomninnly used I’espeet ivtdy, foi* tin* 
bright eoal, the dull eoal and the (diareuai like soot. 
Proximate analyses id* tlu'se threi' (oal eonstitnents 
show that t'ifniiu jienei’ally eoidains the sinallesl 
amount (d* inipuriti(\s and the largest ((Uaidity of 
\olatile matter ami moisture, that jifsniii has the 
hiiihest ])eree?da^e (d’ fixed earbon, and that ihiniin 
usually eoidains the greatest ipiantily of ash. <bi 
i‘X])osure and handling’ the brijilit brittle eoal breaks 
up into small eubieal framiients whiidi uo into the 
small(‘r sla(‘k ('oal, but thesi* brittle fraiimeiits do 
not yield dust unb‘ss tlnw are a<‘tually erushe<l. 

It is believed that fires due to spontaneous ejim 
bust ion in (mwiI mines and ships bunkers result from 
the o.xiflatioii of powdered rilniin whi<*h has aeeii 
Ululated and been exposed to warmth in a damp 
unvmdilated position, h'usttin or mineral ehaiaoal 
is normally a minor eonstituent in Indian eoals, but 
owino' to its pulvernb'ut eomlition ami the ease with 
'vhieh this sooty substane<* forms dusi, if is eotisi 
‘h‘re<l as a dangerous niafei’ial when present in 
apju’eeiable (plant ities in a^lry mine. Durnin or dull 
‘•oal, due to the intimate admixture (d‘ earthy matter, 
':radi‘S into earbonaeeous shale and has a hi.uher 
^peeifie gravity then briold e()al. It ean thus often 
I'e freed from bright, ('oal by jiermittinu' tin* (htntni 
b> sink in a suitable li<piid in whieh rilrain ean 
'Inat. Althoiij^h a hiffh-ash eoal must always In* 
"dVrior to similar eoal low in mineral impurities the 
-r(‘at(*r Ipinnful eft‘(*(*ts id' hiyh moisture should also 


1)1* eonsidi*red. It is not too much to say that a low- 
moistun* eoal with .V) per eeiit. of ash may often 
yi(*ld a stronii’ coke, while it is i*are for a eoal with 
o\er T) per eeiit. moisluia* to » oke even if the ash 
pereeida'ju* is small. 

Coallields and Coal Reserves in Indian Kmpire 

As already slated the most important eoal 
measu)’(‘s in India ai'e; ip the (ionduana (Per 
miani 4M.aiti(>lds of tin* Peninsula, smdi as Kaiiioauj. 
dliaria, eti*.. and > ii \ ilm 'I'erliary (Koeeiie) eoal- 
fu‘lds <d‘ Assam, the Punjab ami Paluehistan. In 
most <d* the (londwaiia (‘«,alliehls the » oa l-iiieasiires 
are )»raelieally undisturbed and ncntly iiu'lined and 
<*ontain several seams exeeedinii 10 to 12 feet in 
ihiekiiess. 'The TeiMiaiy e«>al measures of .\ssam on 
lli(‘ (dher hand .art* bent and dislo(';de<l .lud tin* 
seams are sleepls ineliiied. There are e\(eptions 
in bi.fh eases, for e\aniph‘. the ( iomlw ana eoal- 
measiires in llie har/ieelinu Himalaya are eriislied 
and •»' 4'j't urned while the eoal si-ams on the Assiim 
plateau art* praet ieally undislurbed and ofiiHy 
ineliiUMl. .\s a I'ule the (oniduana eoals beloii;.!,' to 
the trm* blaek, bituminous « h-ps of eoals while the 
Tertiai’y etial seams eontain li'^nilie eoals with hiyh 
peiaa-rdaues of Ndlalile mailer. 

in ( idi'nlaliiiii’ the reserves of Indian eoal it has 
iteiierally been our habit lo eotisider seams with a 
thickness urealer than I feel, an ash e»inte)d below 
‘Jt) per e(‘id. ami oeeurrini>“ within a depth of 2.000 
feet from the surfat'e. d'hese ai’e far stricter 
eomlltions than those adoptecl for the Coal Ue.sour(*es 
of tin* WorbI at the lidernal ional Ceolooi^al 
Congress, held in Canada in l!Hd. where half th(‘ 
above thiekness and twice tin* de|)lli meidioiied wana* 
p(‘rmitt(‘d. On the basis I h:ive statc'd tin* eoal 
resourees t>f India, in terms of ^tatule Ions, have 
been etaiiputed at 21.000 miilioti tons. 'I'lie reserves 
of uimmI ipjality ('oal, based on an ash per(*(*ntay:e 
below b'' and included in the abo\e total, an; 
estitiuited ;it upwards of tl.OOO million tons. 'FIk' 
reseiwes of eoal capable of \ieldinn' « oke of metal - 
Im-ijieal ipiality, ami also iiiebided in the totals abt>ve. 
lune been ealeulated at somewhat undei* 1,400 
million tons and I'estrietcal to the toimlwana (*oal 
iu'Ids Ml the Hamodar basin. It is of interest to 
r(*<*or(J, how(*\'4*r, that pi*obabl\ more than 1,000 
million tons of stroimdy cokinj.: eoal, a\ (‘raoijij. 1 ' less 
than S p('i- (.-eiit. ash but unforl unat(‘l.v rather hii»‘h 


v«l. IV No. 10 
V V K I L im 


541 



COAL IN INDIA 


ill sulphur- sonidiiiics rxmMliny; 2..*) per rent, 
sulphur — o(*<*ur in tli(‘ Tertijiry cu.iHiehls of Assam. 
These coals Imvc so far hccn cxclu<lc«l from estimates 
of coking' coal n‘sei*ves las-aiise they are l)eli(‘ve(l 
to b<‘ unsuitable for metallurgical purposes. Their 
averaf'e sulphur peF’eentaye has yet t»> he aseertaiiieci 
ami their distauee from the existing imiusirial 
centres has not refuleied their invest i^aticni very 
pressiufi', hut in years to eome thi‘se emils may prove 
of eonsiderahle value It) the ( loverniiiefits id* As.sam 
and Iturma, and |)ossilily l>en^al. 

Development of Coal Mining and Geological Surveys 
in India 

Although it is practically certain that coal had 
heeii discovered in India hefore the time of Warr(*n 
llastinjrs there is no record of any coal mininj.'- in 
this country until 1774. in that year coal mines 
wei'c ojicned on the outci'op of what is now calleil the 
Disheryarh seam near Sitarampnr. and in 1777 a 
project was under eonsidei'ation to erect ironworks 
in the same vicinity. The coal industry thus initial 
ed was unfortunate and appears to have become 
defunct when ( lovernmeiit interested itself in the 
ep(Miinc‘ of a (‘oal mine at K^ara, near Kani^anJ, in 
IS14. Tliis official interest was due to the need for 
coal for the steamers which were heiny: iidroiluced 
for river na viualion between Cahnlta and Allahabad. 
In l«''){7, when the first ('ommittee for invest ij’atinj* 
the foal and Mineral resources of Imlia .submitted 
their ri-port, coal had been discovered in Assam, 
lieH'i'al, the fcnfral Provinci's and elsewhere and 
lOriHlish miners had been enjraj'-ed to open and work 
the mines in a pi'actical, methodical way. .\ few 
years later, in IHdo, the (Amimittei* for the Investi- 
H:ation of the (’oal and Mineral resources of India 
submitted a further re])oi‘t, drawini>- attention to the 
difticult nevi«»ation of the Damodar river and the 
uncertainty even duriii” the rains, of the coal 
supplies to falciifta. Their recommendation for 
“a feolo^ieal Survey of the (’oal formation of 
India ” to ])rovide the necessary information on 
which practical miniii” should operate was imme- 
diately adopted and the geological survey of the 
Damodar valley coalfields was begun in 1S4;‘3 by D. 
H. Williams, who liad been recruited fiom the 
Geological Snrv(*y^of Great P»ritain. 


The Kuniganj coalfield, including the so-calle«l 
Burdwan coal mines, was surveyed in JH4546, the 
Bamgarh coalfield in 1S47, and the Hoharo oi- 
Karanpui’a field was being examined by Williams 
in 184S, when he die<l of jungle fevtu*. The initial 
geological surveys of the coalfiehls of India, by 
various otTi’cers of the Geological Survey of India, 
had been extcmied to almost all parts of India when 
the Indian Museums in Gliowringhee was thrown 
open to the [Fiiblic in January 1877. Meanwhile the* 
fast Indian Railway, which had been opeue<l be 
tween Howrah and Raniganj in 1855 and exteudeii 
to Barakar in 1S<;5, was |)cing rapi<lly carried up 
the (Jauges valley. Already in IS78 the annual 
coal ]>roductiou in India was ovtu* a million tons, 
ami four tim(‘s this amount in 1897 wheli the Jharia 
coalfield was first tappisl by the 1 ‘ailway. Tin- 
total annual prcKluction of 1S!)7 was (|uadr«ij)led in 
the next Hi year.'! ami exceishMl Hi million tons in 
1914. Tlu‘ r»urc‘au of Mines lns])i'ction which uas 
as.sociatcd with the G(‘oh)gic!il Survi-y of Indisi till 
1902, c}iaiig(‘d its nann* to the Department of Mims 
in 1904. and tinally established itself at Dlianba<l in 
1909 when fh(‘ Indian coal industry wjis Jilreadv 
rec(:gni.s4‘d as yielding thi‘ most valuabb* mineral in 
India. 

Method of Coal Mining Adopted for thick Seams in 
Indian Mines 

'rin‘ method • entiri'ly removing «di the co.il 
in a scam leads to serious subsidem*es of the sui fac 
and dangei'ous conditions umlerground, >\heii 
applif'd tt) sccims (d* ov(‘r 4 feet in thickness, unless 
the voids are filled up with debris. This “ hnie 
wall .sy.stejii has been, and is still. u.simI in senn 
Indian collieries where the conditions have* ])i‘o\e<l 
suitable ami, at least parti;il, packing or stowing <'i 
llie voids oi’ goaves has been ('arried on. in gmu'ral 
however, the seams worked in Indian collieries an 
relatively thick and, from the earlie.st days of coal 
mining in this country, the so<*alled “ ])illar am! 
stall " system of W!)rking was adopted. It h »’' 
])roved satisfactory wh«‘n efficiently conducted 
rnfortunately the pillcrs of coal which are left 1" 
,sut)])ort the superincumbent strata have often bc< »• 
too small and in con.scrpicnce have collapsed Jiu'' 
led to .sul)si<h*nce and lo.s.ses of coal by undcrgroun'i 
fires ami by flooding fi’om river bcjls, or. a<ljaccii 
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mi nos. Ki.\iH‘ri4*n(*c Inis shown tlio import.-iiKM* of 
l^oavin}'- coal ])illars in most cas(‘s, altlmuuli this 

entails leaving* more coal behind in the mines in a 
solid condition. There is a ^real tcmplnt ion in 
periods id’ bad trade' to extract or rob c-oal rrom tln‘sc 
pillars. In this manner the; obi conditions of dan^in* 
from iires. collapses and llocals have been re- 
established and have, sometimes, involved the loss 
of an entire collier, y b(‘canse thi* fires ctndd not be 
fouu'ht (H* satisfacdorily sealed-off when tiny 
(MM*nri;e<l in abandoncMl workinj^s. 

Karly cxpcn-imice, based on tin* “ Spnare Work ” 
system of ►h)iith St afford shin re, wlnn-c the Thi<*k 
t 'oal is also subject tet spontaneous combust ion, show 
ed that the nnderyi-ound workinus conhl be mad(‘ 
ijito separate* compartments or paiicls by leavinjA- 
harriers or ribs of coal Indwctoi ^ii’oiips of pillars. 
This “ panel ” sNstcmi has pi'ovcd of value lime aft<*r 
time in s(‘aiin^ off outbi‘eaks of fire, dm* to tin* oxi- 
dation of slac'k coal in old workiniii, where the 
\ cut i!at ioti is bad and dangerous uascs have' pos.sibly 
accummulatcd. It is to be remembereil that by 
haviiiii bai’i'icrs (if coal still laruer amoiiiils of solid 
<'«ial have* to be bd't for safety and the so ('ailed 
percentage extraction thereby icdiiced. h'nrthcr 
'iiort*, tin* sealinj^'-off of a panel (bu's not ensure that 
the fii'c thus isolated in it will (pii(*kly die out. 
S» me fires art* known to have smouldered for months 
and led to vei’v serious complications l»y collapse 
and by eruptions (d* poisonous and explosive ;*ascs. 
To overcome all jmssibility of danger in this way 
and also to re('o\er the solid (*oal left as pillars a 
few' Indian colliery companies adopted the method 
of packing' the voids by hydraulically stow ini* them 
\villi sand or other I’ock debris. This has entailed 
additional costs both for seiiirinin’ the sand and in 
l>mnpin«» back the W'atcr used, but it is everywh(‘re 
■ idmitted that it excludes ail possibility of fii-es and 
<‘ollap.ses and thus ensures yreater safety in w(»rk 
‘"li. 'I’oday the nccessiti^ of jiackiny' is not denied, 
*nit there are difierenct's of ojiinion re,«»ardin.ir tin* 
relative merits of the different methods of stow in;: 
by liand, by ineehanical means, by eom]>ressed air 
'■ by water. It is necessary f(( add that thost' who 
■';>ve studied the jirobleni are satisfied that adecjuafc 
"'•>d sup])Iies are availabb* in the Damodar river 

fhe ilharia coalfield rcapiirements. 
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Tlie Growing Responsibility in Developing Coal 
Mines 

In H)0J) when the value of tin* coal produced in 
India (‘Xetash'd that of any other mineral raisisl in 
this ('ounlry India also becaim* tin' largest piaxineer 
of coal iimon*^- the llritish overst'as dejiendene.ies. 
Ikoth lh(‘S(' positions havt* Insui maintained since 
notwithstanding- the substantial increase in coal 
])roduetion in tin* colonies and of other minerals in 
India, in 1!H)!I tin* coal pi'odindion w'as nearly 12 
million tons at a pits mouth value of Ks. .‘>/S per Ion, 
whib* tin* death rate in coal mines was barely one 
per thousand of tin* lOd.OOO odd persons engaged. 
In 19U). hoW(*ver, when tin* output had increased to 
22.J million tons at an average pits mouth value 
of Ks. 4 S p(*r ton, tin* death rati* had risen to 1.41 per 
thousand of tin* 2,()().tH)() odd persons employed in 
<‘oal iiiiniiig. ( iov< rnm(*nt ('oin‘(*rn at this increased 
danuer in coal mii.ing had already bei'ii shown by tin* 
engagement of Mr K. I. 'rreharnc lie(*s in I IMS to 
inv(‘st igatt* ami r(‘porl on tin* nn‘1 hods of ('oal mining 
in India. Mis ri*port, rtccivial in HMD, was submitt(*d 
to tin* (Vialfields ('omniitt(‘e of ll)2t) w*hi(*h had been 
set up to examine it and advis(* what, means might 
he ad(»pled to improve tin* silnati(»ti. The (hminiitlc<! 
wen* not ill c(mi])l(‘tc agn*(‘hn‘nt in their 
r(‘<*omm(‘iidatio)is, hut W'en* of the opinion that jkj 
improv<‘meiit in tin* wasteful methods of extract- 
ing coal could he (*xpeet(‘(l without Stat(‘ interfer- 
eina*. In the (’ir('Umslain*(‘s tin* only a(‘tion that 
could lx* 1ak(*n was to tighten up the appli(*ntion of 
the mining r(*gnlation.s through tin* .Mim‘s Depart 
meiil to at least ensure greater safety for those 
eiiiploNed. 'fhe siieecss whi(*h has at1(*nde(l these* 
olTicial cfi’orls may lx* s(‘en in the diminished death 
rale since then, and ev(*n in tin* disastrous year ll).‘{b 
it did not exeeetl 2.411 jx*r Ihonsand as against l.oo 
in the i>revi()us year ainl l.llll in 11147 as compared 
with an av(‘rage of I.Ki iii the ]x*i*i(xl U124-2S and 
l.tnS in the period 111211-44. 

4’he lernl(*ney towards over product ion u'hich 
appeared in 19111 have since (b*V(*loped and he(‘n 
aeetmipaiiicd l»y lower selling pri((‘s, whieli in turn 
has cntaiU*d lower working costs. To reeluee 
expenses and e'lideavoiir to increase production 
under the circumstances which arc g(*iicrally met 
with in mining, such as poor illumination, precau- 
tions against gas and coal dust, diflficulti(*s wilii 
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liilioiii*. Il()<)(rm«;s :iii(l r|)i«lriiii(‘S, coiiM h;ivt‘ (Uily one 
result- tlie rurlliei* detei'icU’iilioM in the nietliods of 
inininijf tin* eojil. 'Diis li.-is l)(‘en ;ilMin<l{ni1 ly t»rovet|, 
first l»y tlie e\|>l<isions. in<*lu«lin‘» the eo.il dust expio 
sion in P;irl)eli;i eolliery in Avlii<‘li led lo tlie 

selling up ol‘ Mil ofliciMi f’oul Dust (’ommitlee in 
Mild fiiiMlIy t(t llic series of disnslers in llKJli 
wlieii tlie (\»mI Milling t 'omiiiil t ej- wms Mp]>oint 
ed to devise iiie;iiis for sceurinj^- ^reuter safely in 
\\t>rl<iiiu Indian eoal mines, ^riie iiieiiihers of tin* 
foal .Mining- (\miiiiitlee \ver<‘ actually visit inii in file 
iM*i_u:lil>ourliond of I’oidili et>lliery when that e\- 
ph.sion of coal dust occurred theia* ainl were able 
In \isil the plam- iniiiiediately after and a<*tually 
take part in the el'forts foi* rescue. 

Fndeavours to Solve Problems of Danger and 
Irade Generally 

III l!f‘J.) the ('»»al < 'oniiiiil lee uiidi'r Sir ^’rank 
Xoyce ins est i,ua led all the fa ( tors w irndi mii!hf 
pi’ove valiiahle to eiicourii^in^’ I he export (d* Indian 
a'ld alter niakiiiii' recoiiinieiidaf ions were 
ohliiied lo conclude that the main effort shouhl eunie 
Jrom the coal trade itself, 'Phis ('oniniittee was the 
means (d* estahlishinu- the Indian Coal (Jradiim- 
Hoard, and thus re('<t^nisiii,u' Ihe inip<»rtance of 
jiroxiiiiate analyses and cah»rifi(* valin* as indi<*a1inn' 
Ihe trm* ipiality of a coal. In spile of Ihis, con- 
sumers frequently insist on purcliasiim- coals from 
definite seams ami collierii-s, md wit hstandinji the 
Ja<*t that ihe qualify o| cotiI in a seam Ve’irics, not 
only in Ihe adjai'ciit hiil ,ilso in Ihe iliflVreiif l;ivei*s 
ol coal which constitute the seam at any pla<*e. 
The <lala colh-cled hy the (\ial Dust (\mimi1tee he 
tween I!t2l and have also been made asailahle 

(illhoii^h lln'ir tests lias'c riulilly not int!uenci*d 
general opinion that “ more stringent pre- 

cautions ssith i-cspecl to Hie daiisjer frc.iii coal dust 
should he applied in ua.ssy than in iion-gassy mines.” 
With, regard to tlu'ii' experimental evidimce, which 
chietly relates to co;d dust specially made hy powtlel'- 
ing co;d samples, they regaial all coals of commercial 
quality as ;ihle to pi-(q>agate .in explosion under 
suitahle conditions it siillicient ly finely ground, and 
they considered low ash coals with a high volatile 
matter perci-ntage as moi’e explosive under similar 
conditions than other coals. The coal dust expio- 
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sions in Parhelia ami I*oi<lih in the Dishergarh seam 
wn.iild ai)pear to support these conclusions, hut it 
must, he slat(‘<l that a careful examination of the 
actual dust in the mines, both under the microscope 
and hy proximate analysis in addition to explosion 
tests, will yiehl more valuable information than at 
ju-eseiit exists reganlirig Indian coal mine dusts. 

d’he disc ussions on tin* subjects of the pnwention 
<»f coal dust explosions in coal mines, have resolvol# 
themselves into whether coal dust is rendere<l inert 
more efficiency hy diluting with stone dust or by 
damping wdth water, and in this connection the 
ipiestion of using liijuid mud or even lime-w*«ish is 
;ilsn worthy of more cai'eful consijlei’at ion as the 
white wasliing will impi-ove flu* iilumiiu'ilion h(*low 
ground, ^’inally, mention must In* nunlc of the 
recommendations of tin* Coal .Mining Committee in 
IJtdT and the .Memorandum it has drawn from the 
Indian Alining .Vssoi iaf ion. The Committee ha\c 
tmt forward an immense scheme, hut i*v(*n this <lid 
not .satisfx two cd’ its members who consider that ihe 
i*ntirc coal industry shouhl he State manag<‘d. 'the 
Indian .Mining .\ssociation consider that the pri'seiit 
unsatisfactory condition (d‘ the coal industry is due 
to (iovernment possessing State collieries and in 
virtually fixing tin* price of all coals through tin* 
Chief Mining Kngineer of the Uallway Iloanl to the 
advantagi* of Covernment. Hoth these valuable 
contributions are now' under <*ar(*ful consid(*ratioii 
and there is lit lb* doidd that history will repeat 
itselt alter the century of coal mining which has 
now clai)se<l since ls:;7 when the first Coal Com- 
mittee submitted its report. 

The Future of the Indian Coal Industry 

1 1n •e is no substitute for coal in India. It 
|•emains the most imjiortant niinei’al substance 
miiHMl in this ('ountry. Kstimated at l^s. o/- pei* 
Ion the ‘Jo million Ions produced in HKIT is valued at 
seven and a half ci’oi’es «)f rupe(*s. I have shown 
tiami (‘xamj>les like Wai'ora and Alohpani and otheis, 
where (Millieries have lu*(*n abandoiu'd, that barely 
J.) per cent, ol the coal in the s(*ams has lieeti 
n*eovered in some Indian mines. .\nll it is not a 
serious over-estimate to .say that in the dharia 
eoaltiehl. the storehouse of India’s good (pialit' 
coking coal, one ton of (oal is being left in the 
mines, and unrecoverable at present, for every ton 
brought to the surface. Since mineral as^iets <mce 
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wastod aiT irn‘])lacal)U* it is cviiU'iit that caUMilatidtis 
, df rosdiirci's aiT false if these reserves are imt ail 
available. Attentidii has been drawn this (|ues- 
jion of (‘dnservalinn, and it is a jdint problem with 
that of safety in miniii}^' which is now receiving 
<-dnsi<le]‘atidn. 

More than half the ])rt‘sent diitpnt of Indian 
coal is eoiisunKMl by the railways, eliit'lly for Ideo- 
motives, and by the iron and steel industry, largely 
as ciike. The remainder, which inclmles wastage 
and the coal list'd at eollitu'ii's, is available for ail 
other ]nir^mses — mills, factories, works, biiidvcrinu, 
e\pdrt and ddim'stit* fuel. .\lthdu«*h the demands 
of the two ‘•reatt'st ctmsunu'rs, tin* railways and the 
ii’on and steel imlustry, will inci’case lii-adually. 
lld'H' are possibilities of (‘coiiomy by eb'cl rification 
of till' former and use of waste ,i*ascs in the latter, 
whereby theii* ret|uircmcnts may often dt'crcase. 
In vi(‘W t)f the coaHields of South .\frica, Australia. 
Sumatra ami Japan, 1 lliink India has done very 
well already to secure markets on tin' Indian Ocean 
seaboaial for t»ver one ami a half million tons of 
coal. On the utln*r hand, a domestic consumption 
of two to three million tons for household fuel aiming' 


o(Ht million peo])b‘ is remarkably small as an annual 
total. .\ot withstamlinji- the jiciicral poverty of the 
populatiiui it is my opinion that if small panels of 
say 14 lbs. of fiDtal smokeless fuel wmc »iencrally 
available at one anna a parcel a very much longer 
• lemand for this fuel would arise. 

The subject of .ureat eb'ctrical stations in and 
about the coalfields has been one (if ‘•real iiiipt»rtancc. 
as it is anlicipatt'd that power as <*heap as oiii' pi(‘ 
p«‘r unit should be available if in present-day 
statiims tin' cost of •'cneratin;'' power is one pice 
pt'i* unit. Although these power stations may lead 
to a considerable increase in the «levelo])ment of 
industries like' aluminium and others for manufactui' 
in« purpose's the'y may iiltimate'ly I'e'elue'e the ]>re)- 
ebie-tieui of e'oal by the* supply e»f e'h'e't ricity to pre'.se*nt 
day buyers eef ce»al. It woulel thus se*e'm to me that 
the' ^n*e'at(‘st future for the* Indian e-oal imlustry is 
in pre-paration eu' che'a]» sim>ke‘le'ss fue'l feir Inuise- 
Imlel use ami in re'e'eive'rinji- tin* primary tar and yase's 
in the jireie'i'ss eJ* distillation. The' tar weuibl be far 
more* suitable* than coal for hyelro^enat ieiii at 
moeicrate* le'uipe'rature* ami low pre'ssure*. liy this 
proe'css the* primary tai’ e*an be* maele* into expi'iisive 
preMlucts, such as be*n/ine in time* of jie-ace* ami, 
when iieeM'ssary. intei toIu(*ne for the* pre'paratiou eif 
e*\ple»sive*s. 


Solar Control of the Atmosphere 

IVI. N. Saha 

I’.ilil III I'.ilnitti I 


It is a matter eif ceummni kimwleel^c that we*athcr 
anel climate, so iniiieirtant tei human life, are sole*ly 
'ontrolleel by the* sun. 'the umlerstamlinj; of this 
'•ontre)l mechanism has pivscnle'il an e*tei'nal ]»reible*ni 
lo maukimr. In ane-ient cemimunit ie-s, the*re we*re' 
we'atln'r preiphe'ts ’ wlm.se duty it was to fe>relell 


* Unfee'd on the* Pre'sitlenitisd (IcliwreMl at the hist 

'niuml ine'clina' fl'*' Jnslitutt of Srinicrs of Iinlin, 

•"‘Id fit L^ihore*. 


the* we'ather and if possible*, to control it with mac:ie. 
In late'i* time*s, the*ir place* was lake*n up liy 
ast redeemers who fire* still foiiml in many jmrts e»f the* 
worhi issuiny- we*athe*r fo)*e*e*asts for the* ye*ar. 

Se-ientific sfmly of we*athe*r and climate* ebites 
fremi the* time* of dise*eivery of the* barennetcr by 
Teirricelli but fremi the very imture* eif thinj.*s e*arly 
meteeirolojjy coiibl imt fiiiil out a .\ewton, ami it 
was r(*ali/.e*d th;it niete^eirolof'ie'al elata must be* 
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y Mini Miinlyzinl liy m 

world- wi<lc siirvoy, lirforr w<‘ nan liavo any iiiUliiiy 
ol‘ tho srcrots of tlu‘ ])n/,/lin^ iilniioiurna prrsoiilril 
by nM‘1(*(H‘olo«iy. Kr.r this |)iir]iosi‘, llu•t^‘oI•ol^^•^i^•al 
siirvrys liavr ln*cn or;»aiiiz('d almost by cvrry slate 
atid a system of slmrl ami b)H“‘ raM^e forei'asl iiiy 
has been imdeiMaken. Uiit slmrl raiiye rto-eeaslin**- 
owes, wlia level- siieeess it ran <*laim, more to ])owers 
<d‘ <iuiek t raiismissioii of news which is remb‘re«l 
possible by modern disiMiVi'ries in physics than to 
any profound insiwhl into llie natiii-e of the pro- 
bh‘nis involved. Uut what would really Inuicfit 
mankind is a system of successful lony-i-an^ie fort‘- 
caslin^. say li months or at least lo days ahcail. The 
melcorolo‘»ist has not yet sur(M‘ede<l in this task. 
Ilowevi'r, in recent years Kranz Ibiur in (Im-maiiy 
and Mullanovsky in Kussia have ih'veloped methods 
for niedium-ranin* forecast ini»- which appears to 
have attaineil a <M‘rlain amount <d' success. Their 
methods ai-e based on combination of synoptics ami 
statistics, and in Kranz I’aur’s method, atmospheric 
conditions at a height of o km (l.b km 1 mile) 
are supposisl to c(,nt]-ol the ground W(‘ather for tin* 
m*xt 10 (lays, I bit no ])hysical basis has yet Iumui 
found as to why this should happiui. 

l-’ormcrly meteorolojiists thoujiht that uround 
weatluM* was controlb'd by tlu‘ direi't healinu' of the 
surface (»f the earth by the solar rays. So they 
ncyiccted the study of the ujipei- atmosphere. I»ul 
in recent yeai’s, iipj)(*r air surveys hav(‘ been receiv- 
iiiu' lircatei- and .ureatcr attention. There are the 
spectamilar stratospheric lliyhts, exploration of the 
upper atmosphere by radio-met eoro<»raphs, instru 
nu'Uts which are carried in balloons and si»i:nal 
weatlier conditions upto hei‘*hts of dO km by radio. 
In view of the prospective use id’ the stratosphere for 
ail* travels and the use (d‘ still hiiihcr reifions for 
radio propa'iation. iirobably the need will be soon 
tell tor a better knowledy:c of not only llie strato.s- 
phere but also of tin* still hijiher rejjions. Here 
photochemical action (.f solar radiation on the 
atmospheric uases plays the chief part. So we 
must have a >*oo<l kimwledc-e of the radiative 
t)roi)erties of tin* sun and tin* constituents of the 
upper atmostihere, and the action of sidar radiation 
on them which uHimately controls the «^round 
leather. 
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The Ozone Screen 

(hir km/wled»<‘ reyardinj'- tlie radiation from 
the sun is particularly (h*fective in the ultra-violet 
rejiion because the .solar speetrum is abruptly cut 
olT below *i9(M)A. In ISHl Hartley showed that this 
abrupt termination of the solar spectrum lielow 
I’flOttA is due to a small amount (d' ozone present 
in our at niosph(*)'(*. I>ut ozom^ is not distribut(*d 
according to the laws of hydrostatics as in the (*asc 
(d* othei* ‘iases in the atmosphm’c, but was shown 
by Fabry and lUiisson in Ibid to b(‘ localized in the 
up]>er r(‘‘;ions. A world wi(h‘ survey (d‘ the ozom* 
conteid (d‘ the atmosphere has been initiated., by 
Dob.son, (idtz and .Mcrthani. The amount of ozone 
present in the atmosphere is found to be^ md more 
than d/10 cm of the ^^as at normal temperature and 
pressure, spread ovei- tin* atmosphere layer f?*om *J() 
km to TiO km. haviim a maximum d(*nsity at about 
'>() km. but tiu* amount undergoes variations whi(*h 
are clearly connect(*d with meteorolo'iical conditions. 
The ozone itself is not an oriyinal (onstitueid in the 
sens(‘ o.xyjicn or nitroj^eu is. as in that case*, insleail 
of occurrinj.** at a height, it would have settled down 
at the bottom. It has bemi found that ozone is 
produced by photochemical action of tin* sunlii'ht 
on the oxyji-en of the atmosplu're in a way which is 
fod yet <(>mpbd(*ly (‘lucidated. 

Aurora (Active Sun) 

\V(* all know that tino’f* is no sunliuht foi* ahoiil 
six months every yeai in the pedar regions. Duriii'.' 
these lon^^ winter niyhts the sky is fre(Uienli> 
illuminat(M| by brilliaid ilashes (d' li;^ht, (*alh-<l 
aurora or polar lijihts. Lon.u- ajio, it was found 
that the brilliancy and fre(|Uency (d‘ these auror.d 
liirhts were riot constant fi*om year to year, bu! 
varied in the same way as the spots of the sun, tin- 
period briny- nearly 10. .‘12 years, i-miyhly known .-is 
the 11 year ])eriod of the* sun. 

The cl(»se connection between sunspot activity 
and occurrence of aui'ora led IVirkeland to the vicN\ 
that auroral plienoniena were ])ro]>ably due to in.iec 
tion (d’ streams of electrons cominy stra?yht from the 
sun and striking the atmosphen* of the eartli in a 
narrow jet, a view whicli he furtlier confirmed l\\ 
laboratory I'xperiments which has been repeate<l in 
recent years by Hi*uch(‘. The streams of electrons 
(»n their eidry into the atmosphere, are deflected by 
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llu‘ I'ai-th’s iiiay’iuMic* lioM and aiv roi'ussHl nuind 
, ahtml tlu* niaj 4 iu‘tit* pules. I'aulseti, on llu* other 
hand, tlnmiihl that tlie swarm of eleetrons whieli 
prcaliK'e aurora, <loes not eoni(‘ direet troiii the sun 
hut are produced hy the ultraviolet li;'hl id' the 
sun aetitiju^ ])liotoelieiuieally on tin* constituents of 
the u]>per atMios|)liere. 

'rile spec! rum of aurora contains a prominent 
iireeii line, the oi’iyin id' which was unknown tor a 
time. This jireen line was ascrihed to a 
h\pothetical element, even lighter than hydrogen, 
callnl Licocoi'ouium hy We.^ener. Rut when Moseley 
definitely pro\ed that there was no place for such 
an element in the pcriodii- table, it was found 
necessary to loidi for the ori^iin of the line from 
aiiioiifjst the known elements. This line was later 
found to he yiven hy the oxygen atom when it is 
in a metastahle condition hy what is known as the 
forhidden transition from one metastahle level to 
another. This disiovi'ry shows that oxyjien. 
contrary to hydrodynamical ('oncepi ions, is pn‘sent 
ill the auroral reyinns ( ’() km. 400 km.) in the 
atomii* state and in a pw uliar state of excitalion. 
h'ui'lher examination of the spei-trum of aurora 
reveals lines which have heen ideiiiified with those 
of forbidden lines of atomic nitroeem. Thus speetro.s- 
eopy has j^ivmi us knowledye of the peculiar physical 
conditions prevailiim' in the auroral regions. 

Luminous Nigh I Sky (Quid Sun) 

ll is a well-known fact that if one observes the 
sky from the countryside far away from the city 
liiihls at the dead of nijrht, the stai’le.ss parts of the 
sky do not appear to lx* as dark as one finds him- 
self in a li«»ht-ti*'ht room hut ap])ear to po.sse.'is 
considerable luminosity. This mu.st oriirinate from 
tile upper regions of the atmosphere for it is observed 
even at stations far remov^'d from the ma»:nelie poles, 
hence the luminosity must he due to other cause 
besides artificial stimulation hy eleetrons which »ives 
lise to aurora. Tin* spectrum of tin* luminous iiijrlit 
sky shows the same ‘jroen line of oxvjren and certain 
otlier hand lines which have heen identified with 
diose of nitroofen. The important difference hetweeii 
'he spectrum of the niM:ht sky and aurora is tiiat, 
m the latter, hands due to ionized nitro^n‘n predomi- 


iiale anil lines due to uncharged nitro'»en mole- 
cules are very feeble, whereas in the former case, the 
nej^alive hands are faint and .sometimes even absent 
hut hand lines due to neutral nitrouen molecule an* 
extremely stroiiii. 4’he orij;in of the lumineseeiit 
nijrhl sky must lx* traced to the fact that at these 
heiirhl sunli.i'ht is ab.sorhed hy the atmospheric 
} 4 :ases in the day time and stor(‘d in some way and 
is re emitted at ni^dit. A closer examination of ihe 
|>henomenon, therefore, promises to throw much 
lijiht on the nature of the solar radiation, because 
the ni»iit sky ))h(*nomenon can be due to no otln*!* 
cause except the action of the ultraviolet rays of the 
sun h<*low ‘iOOOA on the constilueiits of tin* upper 
atmosi>here. 

Thus it is cle.-ir that the luminescent ni;'ht sky. 
and Ihe aurora, both repres»*nl ipitical excitation of 
the const itiU'iits of the upper atmosphei'c but that 
und«*r dilTcrent (*ondltions. The foiMiicr is a purely 
phol(;chemical e\citati«m by a normal sun. the latter 
is du(‘ to an inlin sun. and further coniplicat«'d by 
the pecuriar way in which tin' optit'al (*X(‘itation is 
clT(*cted throimh the auc'iicy of electrons which 
accordinu to one view, ci.me ilircctly from the sun 
hut according to tin* »)thcr \’\v\\, are plnMoj'b'ctrically 
liberated in tin* outer i‘ev*‘ions of the sunlit parts, 
hut are delh*cti*<l hy the field of the (*arth towards the 
majiin*!!!* poles. 

Tcrrcsliicd Magneti.sm and its Variation 

The .solar ((Uitrol of the part of the majiuetic 
tit*ld of the <*ai'ih due to external causes is illustrat 
<m1 by distnrhjinces of two typi's. .\n (*rratic oin* 
<*alle«i magnetic storms was first ohservi*d by Celsius 
in 1741, who foumi that the comiim nf the aurora 
was heralded hy a certain amount of restlessm*ss <d' 
the mauiielic needb*. Majiiietic storms have* heen 
fouinl, in jicneral, to m-cur in ureater intt‘nsity and 
freipiency simviltaneoiisly with periods of solar 
activity indicated by spots and aurora. The second 
type tif di.sturbance is of moi'e regular nature and 
shows a diurnal and a monthly period. .\t sunrise. 
Ihe fiorth-seekin^ pole of the needb* is slightly east 
of its position, at noon, it poiiUs a))pro\imately t<i 
its nn*an ])osition. towanls suns<*t it movi*s to the 
west and rej^ains the mean ])osition aj»jiin at midnight. 
The daily <listurbanees of this type iwv cause<l hy 
the horiztmtal movements td’ tin* <*h*ctrons i i.e. 
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rltM'tric <-m rent ) in thr upper ;i1iih»s])lH*re nernss llu* 
vertieal lielil ol' thr larlli’s iiia»iie1 ism. 

Ionosphere 

Alanil three \<‘ai‘s a Tier tin* raiimus t‘.\p<*rimenls 
nf Mais'oiii ill traiisiiiif linti rn-mauiH*t ie waves 

l'r<mi Knulaiul to Ameiiea, Keiiiielly ami Ifeavisitle 
aliimst siiiiiiltamsiiisly propnseil that the up])er 
almns]ihere eniilaiiis a mimliei’ of free eleetroiis 
whieh t‘maii a sort (if metallii' shiehl almiit the 
earth, irii*- wirdrss \va\es ami tlms l\<‘epiii.u 

th(‘m (‘oiitiiird within a narrow sln‘11 about tin* 
earth. .\t the prrsrnt times, it is known that the 
fliM'trons whieh art as retleetois ot* wirele.ss waves 
ai-e s1i*atifinl in ditTcrent lay<‘rs id* whieh two an* 
pmnam'iit. 'I'hry ai'c known as K, (at about ItJO km. 
height) and K,. (at about km.) Mcdhods 

have now brrii perl'eeteil lor tindinL; out the ni*'hl 
and day variations of the height of these layers and 
llnhr maximum ebsdron eoiKMUit rat ion et<\ In ad<li- 
tion to these permanent layei's there are also subsi- 
diary ones. There were loiin eont rov(‘rsies reyardinj* 
the oi’iyin of these laym’s. I>ii*kelaiid ^imposed that 
these layers wei'e 1‘ormed by electrons eominy dinsd 
1‘rom iJie sun wliile othei’s maintained that they 
were due to electrons liberated by the i(Uijzin»*‘ 
action of ultraviolet sunliiilit. '(’he problem was 
solved in a decisive way duiin** the total solar 
eclipse of WYA'l. Kxperimeiits showed eoiieliisively 
that at least in the K and Fi-rermris the; <*leetrons 
wei*e produenl by the ulti'a violet sunlij^ht because 
as soon as the total li':hl from the sun was cut off, 
the diMisity ori-leetroiis I'ell to a very small Nalue. 

f'ormation of Different Electron Layers 

.\ tliermodynami<*al tlo'ory (d‘ ionization in the 
upper atmosphere by the ultraviolet j*ays ot* the sun 
was worked out by J*r«d’. rannekoek of Anisteniam 
in ll)2ti, by extmidin^- Milne’s modification (»f the 
Theory of 'I'htrinal buiization first yiven by tin' pre- 
M*nt author. Chapman on the other hand, followinj*- 
an earlier work by Leiiard worked out a mathe- 
matical theory of production of electrons by mono- 
ehromatie li^ilit wirndi as lias been simwu later by 
R. X. Rai and the author, is implicitly eontaine<l in 
the fuller theor\ of Ca?inekoi‘k. 
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Chaimian’s work w’as insuflieient in one respect, 
namely that it w'as i)roved only for monocdironuitie 
lijfht w'hereas if we supj)os(‘ tlie sun to be a black 
bo<l.y at bOOtr^K, the ionizing* radiation should^ 
consist td' the whole spectrum lie^inniny- from a 
certain limit and extefidine- indefinitely towards the 
ultraviobd. It <*oul<l not be seen (dV-hand, if 
ionizatiiui by such a spectrum would not destroy 
mindi of the ])ro])(‘rl ies of the layer. I bit in the 
revised theory, it so hai)pens, and it is a rather 
unexpeeteil residt that even continuous spectrum 
procluees a layer very iiiindi similar to the simple 
one of Chapman. The form of the layer d(‘p(‘mjs, to 
s<mie e\t(‘nt on that of the photo-ioniziny absorp- 
tion eiirvt* which is not vet known for tlu‘ ioniza- 
tion ]>roeesses actually oeeurrinii' in tin* atmosphere 
but is only deduced from a plausible* lln*ory. dMiese 
various considerations b*ad us to the conclusion thai 
tin* <liff<*renl stable layers as <d)served in the 
ie.iiosphere are due to ionization, by the ai>propriale 
solar radiation, of distirn*! (‘oust itu(*nts of Ihe 
atmosphere*, rii., X... t )., \, C; the* maximum of the 
laye*r oeeurrinu- at the* he*ieht W’he're* total absorjj 
tieiii of ionizinji’ radiatieui by the paidieles re'aelns 
its maximum \ alue. 

'I'lie* K, -layer must be* (lue* to a proee*ss id‘ ioiiiza 
tiem whieh is e*rt*e*etive only at a height ed' lOt) km. As 
the amount of (>:* and X^ above this lieieht is of Ihe 
orde*!* ed' a fe‘W’ cm. tin* radiation whieh causes 
K laye'i* ionization shoubl be* such that it can be 
transmitteel throui»li •• few' cm. ed‘ N. and liJis al 
X. T. I*. The'se considerations prove* that the K la\< r 
is probably feU’me*d by the* first prene-ss of ionization 
ed' C-j and N-. at 12.2 and ir)..") vedts. I'lie* K_.-layer 
eui the otln*r haml, should be due* to ioiiizalion b\ 
raeliation which can be slojipe'd by about lb ' mu' 
ed’ the* ^as, be'cause at a heiyht of 21 ) 0-200 km., where 
this laye*r is foi'mi'd, the* annmut of the {^as lyiim 
aln.ve* cannot exee*eel this amemnt. We* can easilv 
link up this fact with the* se*e*on<l ieinizatiem eif .\ . 
ami (>2 wbieh j»ive*s rise to exeite*el O 2 ami N.-. 
lM*e*ause the ionizatiem oee*urs with an intensity which 
is abe)ut 1,000 times stremoe*!* than the* first ionization. 
The ealeulateel pri'ssiire* is e»f the* onIe‘r of 10'’ t<’ 
10 • mm. whieh is of the orelei* of pre'ssure* at the- 
C-layer. The F,-laye*i* is a ])urely daylij'ht ])hem) 
memui. li is found that the niyld h'-laye*r split iii> 
iiite) K, ami F... w'he*n the sun is .snffieie*ntly hiyh up 
in the sky ami towards nif^htfall, whe;n the sunX 

S C I K N c K 

C IT *L T IT K K 



SOLAR CONTROL OF THE ATMOSPHERE 

altitude has falhui, F, and V.. \o foi <»ne, 

siiijfle layer. The Fi-layei* is prohalily diu* to an 
•extra process besides ionization, \vlii<‘li is operative 
only diirinj; day time. ])urin}r ,l.|y n,,. o\y»cn 

iiioleenles probaldy eonipletely <lisso(‘iates into 
atoms at a heij*:ht of about 200 km. on account 
of absorption of radiation between ITottA ami 
» .I300A. The electrons \vhi<‘h j*ive rise to tin* 
Fi-layer must be due to furlliei* ionization of the 
ozyfren atoms, produced duriny: daytime. .\t niyht 
or when the sini is .sufKiciently slant iny, probably 
most*of the ozyyeii atoms at this level would re 
(Munbine to. form molecules and therefore F, layer 
will disappear, as there are not sufUiiMcnt oxyyen 
atoms to be ionized. 

Thus El and F, layers arc controlled comphdely 
by the sun but the Fo-laytu* b(‘]iaves anomalously. 
Duriiiy: the time of total eclipses, the F..,-rey:ion 
ituiization appears to remain unaffeeted. This arid 
other facts show that either the .solar ('ofitrol theory 
is insufficient for this reyion or that while working: 
out the theory of photo-ionization W(‘ slioubl not 
regard the system to be a unic(mi|)ouent (Uie. Ih'o- 
bably in the Fj-reyion the pr<‘ssure is so low that 
coHisio!i between electrons and ions must 1m* (*x- 
tremely infrecpient, and neutralization takes place 
after intervals of the same order of mayriitmh* as 
the day and h(*nce the eciuilibrium theory has pni- 
bably to be consi<h*rably nuMliticd. 

It must not be su])])osi*d that the theory of solar 
control can ex]ilain all the cliaractcristics <if the 
ionosphere except the Fj-reyioti. Kathcr ])uzzlinu is 
fin* persistence of ionization in the F-r<*ui(Ui at niyht. 
The E-rey:ioii should entirely disap])car as soon as 
suriliyfht is withdrawn, because in this r<*yion colli- 
sion frecpieney is quite lary:e flO'/sec.), and re- 
combination must bo very (juiek but we find that 
there is a residual umizalion about l/‘20th tin* 
maximum amount, which is imesent throimhout 
'ujfht. It does not appeaf probable that this is due 
to positive ions. AVc must therefore .suppose, as 
Martyn and Pulley have done, that at niydit, there 
‘s probably some mechanism at work by which fresh 
electrons are produced. It is not improbable that 
I neutral moleculo cullidins with a negative ion 
“ii»:ht knoek out the eleetrou and supply the 
■ Icetrons forminm^ the residual K-layer at niy:ht. 


A complete theory of the various puzzliup 
ionospherie phenomena will ])i'oliably take years of 
w<»rk. Much «lcpctnls on the correct int(‘rprctation 
of the I’csnits obtained by tin* inctlnMls of rt'tlcclion 
of radio waves from the ionosphert*. It nei‘<l not be 
snppiised that the may:nctoi«mic theory of propaya- 
lion of cbu'tro-maynctic waves which is now holding 
the fiehl is infallible. 

Radio Fadcouls 

It lias lu'en ob.servcd for some years that radio 
siynal.s, which were bciny received from a distan.* 
.station, .snm(*t im(*s suddenly stop and the normal 
conditions arc obtained after lapse of time wbieb 
cxt(*nds usnally over a few minnl(*s. Observations 
showed that many of these siidd(*n fadeouts were 
simultaneous with the ap])caraiice on tlie surface 
<d* the suii of small briylit patches of intense white 
liyhl. Fi’om the int(*rnat ional proyramme carried 
Old by l)cliiiiy(‘r and dauast, it was found that the 
phenomenon is coidincd (udy over the siudit part of 
the ylobe and that it .starts simnltaneoiisly at all 
(sunlit) stations. The ?’adio fadeout was connected 
with iidense cliromo.splierie eruptions, thouyb all 
enqUions di<l not yivt* rise to radio fadeouts. 
Furtln*!* investigations showed that neither the 
ionization nor lieiyht of tin* 1*1 and F layers were 
ywy much disturbed tluriny the.S(* sudden radio 
fadeouts. The eaus<* of the disturbance must, there- 
fore, be .souyld ]m‘1ow thi‘ E-reyioii or in an intense 
transitory ionization of the r(‘uious below E which is 
.sometimes callcil I) by .\pplctou. This is further 
confinnc<l by im-rcasc in intensity of lony-distanee 
railiti by means of very huiy waves dnriny radio- 
fadoont.s, which refer only to short and medium 
waves, because lony waves ai’c rcth'ctcd from the 
low i.r. I Flayer. Further, ra«lio fadeouts are 
aeooiiipanied by maynetie disturbances of .short 
duration, wdiich are stronyosl over the part of the 
ylohe <lircctly under the sun at the time erup- 
tion. This shows that the small patehes send out 
a Hare of ultra-vi(dct liyht which ])roduces intense 
ionization of the I) reyion. 

The above short review shows that Ihoiiyh it is 
easy to say that the atmosphere, the upper as well 
as the lower, is entirely eoidrolletl by the sun, it 
is very diflieult to work out the details and imesent 
a complete imified theory. For this ])i irpo.se, we 
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must know more about tlie normal behaviour (»f the 
sun, as well as of its abnormal behaviour whieh 
manifest in the form of spots, promineimes, faeubie, 
and the small patehes of intense lifrlit respi»nsible 
for radio fadeouts ete. AH the aslroi)hysieal theories 
of the sun, ;»ivin”: a (juaiitilntive idea of the iorma- 
tion of FraunliolVr lines are somewhat unsat isfaetory. 


Vocational Guidance 

Krishna Chuiulra Mookcrjee 

The purpose of voeational psy<*holo<jy is to dis- 
cover and measure those varyiiiji,^ (pialities of 
human mind that make different pers<uis 
suited to different avocations. Voeational psyeho- 
]<»yy has two branelies and pursues a double aim. 
Jt tries to find out the best man for a. j^iven oeeupa> 
tioii as well as the best oeeujiatiofi for a jriven man. 
\M)eat ioJial yuidanee consists in advisinj>- persons, 
after a careful exaniinatioii of their ajitiludes, abili- 
ties, interests, and temperamental eharaeteristies, on 
tlieir probable future vocations. The final a<lviee 
rests on a l)asis of a jjradual process of elimination, 
and the final selection is n-aclicd throuj;]i three or 
f<mr disi iny:iiishahle staj’cs. 

A vocation has several imivirlant aspects, sneli 
as, economic, social, liyjiienie, etc. Since it is the 
intention in this paper to deal particularly with the 
specific difficulties in connexion Avilli voeational 
f^uidaiiee, these diffenmt aspects of the problem will 
not be considered in all their details. Suffice it to 
say that every choice of vocation must l)e critically 
examined from all these standpoints as far as 
possible. It is a well-kiiown fact that a voeational 
misfit is not only a loss to bis employer and to the 
society at larjje but a charj^e to himself even. In 
spite of all these facts, it is strange that the problem 
of choice of careers has not uptil now received the 


There is no reason to suppose that the emission from 
the sun in all wavelen^lhs should be black body 
radiation at a temperature of (i000°K. Moreover the 
common notion that the sun radiates like a black 
body appears to be wide of the mark, particularly , 
in the ultraviobd re^^ion. Many difficulties would 
be .solved if a spectrum of the sun could be secured 
at a beij^bt of 40 50 km., i.c. considerably above the 
jizone layer. 


consideration that it deserves. In India it is almost 
ne«:Ieete<l. The acuteness of the natiin; of un- 
employment in India is, however, j*radually foreiuH; 
tlie problem of vocational s*‘uidancc to the attention 
of the public. Lejiislatures, universities, public 
l)odies and leaders of societies have all l)ej»‘un to 
C(»nsider seriously about the utility of a scientific 
.selection of careers atid psyeholo<»ieal trainin^^ of 
hoys am! j^irls for particular imofessions. It may 
he hoped that very ►.oon hejjiininn^s will he made 
at various eenfr(‘s and that each province will have 
a separate vocatit)nal advisinj' centre, working' to 
me(‘t the needs and conditions of the province itself, 
lint before any successful and thorony^hly scientific 
method is evolved, the workers of this country as ! 
Avholc and of Bengal in particular will have to over- 
eume certain inevitable diffi'eultios. 

At the bej^inninj? let it be mentioned that there 
are certain difficulties whieh are inherent in the very 
nature of the problem. Such work reqiiire.s 
sympathy and aeti\T eo-o])erati()n of the public at 
larf^e. Tn order to make any voeational ffiiidanee 
scheme successful here what is urgently needed is a 
t]iorou«:h ehanp^o of outlook of the public mind. 
The secoiid inherent difficulty is with rei?ard to 
^ffainiii" inside knowledi^e of an occupation. A man 
^may possess sufficient working knowledge in a 
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particular occupatiuii he may liave a tliorouj^h 
knowle<lj»o of its peculiarities — he may know the 
kind of speeiali/AMl skill and abilities re<iuiied— yd 
he may not be in a position to have tlie ‘ inside ’ 
knowledge which is scmiethiii**- dinVrent from those 
Just mentioued. This is a very important <liniculty 
ami unless it can be ad(‘(iuatt*ly solved (Uir a11em])ls 
to devise various vocational tests will not be success’ 
fill to any appreciable extent. Lastly there is 
anotjier inherent difliculty which is even lireater in 
maf^nitude than th(»se meutioruMl. It is in connec 
tioii with the measurement of dift'erent tempera- 
mental trjiits. In iiractice it has been found very 
difficult to assess these traits. There is no dearth of 
tests in tliis field but unfortunately most of them 
lack in reliability and thorou fairness and hence can 
not be used Avith advantaf?e. Jt can be said Avith 
some justification that there is as yet almost no satis- 
faetory test for measuring temperament. There are 
of eoui’se some Avliieh can be used for ordinary and 
preliminary purposes Avith some degree of aeeiiraey 
but they recpiire to be su])plem<‘nted bv something 
more in order to be n.sed for diagnostie purposes. 
One such test Avhieh is known as ' perse\’eratioii ' 
test, has been found to be of eonsiderable value in 
this field and is consequently included very often 
in the list of tests for the vocational gnidanee 
examination but the results are considered to bo 
suggsetive rather than diagnostic*. 

Ill order to .solve the difficulty in any 
satisfactory manner the vocational counsellor for 
the most part should depend on the direct observa- 
tion of sonu3 qualiticjf of the candidate Avliieh mnni- 
i'est themselves in the candidate’s reactions to some 
conercto lest sitiialious created for the purpose, as 
Avell as on the candidate’s general bearing an<l 
manners, lie should also try to draw suitable in- 
ferences from the replies’ to some carefully designed 
exploratory questions and finally he should depend 
on the evidences contained in the e<nifidential reports 
of parents and teachers. But no infallibility should 
be claimed for the diagnosis of lemporamcntal traits. 

There are again diffieulties that arc sjAecially 
due to the conditions prevailing in India. The fore- 
niost one under this category is with regard to the 


political situation of tlie country. It goes Avithout 
saying that polities affects every phase of our social 
life — that it will intlueiice our educational and voca- 
tional activities is apjiarcnt to all ami need not he 
dilated here. Next to these the difficulties that are 
found mostly relate to the practical side of the pro- 
blem. The first diriieulty is the iiidiffeveut altilmie 
of the parents and guardians. Young boys or girls 
when they leav«* selux)! have vt*ry little interest in 
vocations in general. No speeialimi interest pattern 
has devi‘loped in them at this stage and as a conse- 
quence the onus of deciding their future career rests 
largely on their imrenls and guardians. But fathers 
and guardians in most eases miss the psychological 
points in the elioice of vocation. They put undue 
importance on the economic aspect of the problem. 
But tlie psycbologieal factors must be eniisidered 
at the first instance and then the economic staiid- 
poinl. heeause Avhalever may be the economic con- 
siderations it will be mere folly on the part of the 
fatlnu* to select a particular career for his son or 
daughter for which the boy or the girl has neither 
the aptitude nor the abilities. The result of this 
forccil choice will bt* that he or she will nllimatcly 
he a ehargt* to tin* society. ’Phis difficulty is not 
peculiar to India alone but it is liere that it is found 
ill a marked degree. If the father happens to 
possess a good faettiry of his own or if he has a 
running business of whatevm* kind, he naturally 
wants his son (o take* up his line unhesitatingly. He 
Avoiild never consider for a moment that the talents 
ami temperaments which liave made him a fairly 
siieeessfiil man in life in a iiartieiilar vocation may 
be totally lacking in his Si>n. There is again the 
other sitle of the. picture ami there also avo meet 
Avith similar uiihealtliy situations. There are eases 
where tlie fathers having been unsuccessful in a 
jiartieiilar jirofessioii due to obvious reasons become 
heavily i)rejiidiee(l against their own iirofession. 
This leads them to the other extreme of supposing 
that almost any other job is better than the one they 
have tried. Family elrcumslanees in many ca.scs 
set at rest all other eonsideralions. The boy or girl 
may be reipiired to be employed immediately and 
this means that the very first opportunity should be 
utilized before considering its suitability. In addi- 
tion to all these there is tlie consideration of family 
tradition. This latter consideration sometime.^ 
aetually outweigh all others however important they 
may be. Sometimes it so ha^iipens tliat a casual 
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iTuiark ])y a I'ricinl or an acciuaintanco makrs any 
othor choice ini possible. 

In view oT what has been jioinlc*! out aliovc 
it can be asscrlcMl witliniil any Tear of (M»n1 linlicl ion 
that our scli'ctinn of a job is sdiiic sort ol a drifting 
])i*occss which in at least \)[) cut of HK) cases, is done 
very haphazardly. J*ut curiously enou.ii:h in some 
eases tliis dril'tiii;^' process leads to pai'tial success 
while in others the i-esidt bcx-omcs entirely discoura«:- 
inj^’. The way out of these dilficullies is to educate the 
^(Micral public and to hold tin* facts and tijiures con- 
cernin**- vocati«)nal misfits in differeut spheres lad'ore 
them. The second diflicidly is in connection with 
the a^e .'it which vo(*ational ynidarn'c should bo 
j^iven. The ”('neial convention is to' «ive a<lvice 
at as early an aj»‘e as possible. This (MUivcntion is 
based on tin* simple fact that if a peu'son lias already 
spent a considerable period of his life in a particular 
vocation, then it will be diflicndt as well as futile to 
advise him any ciiaii^-i', for this will iii(‘an an addi- 
tional number (d‘ years to bo spent in the newly 
advised vocation by way of traiuinji'. Hence in 
order to ^et rid of such wasta}*o of linio and enor^'y, 
the advisiiiji' work should be undertaken at an early 
at*'«*. Ibit this early a<;e should not be taken to moan 
a V(‘ry early aye; that will not .serve our purpo.se, 
boi'au.so il has been found that c(‘rlaln abilities lake 
lonyi'i* aye to devebip to any appreciable extent. 
In case of these abilities it will lie diiVicult to detect 
their presence* at such an eai'ly aye by means of 
suitable tests and prescribe the* jiroper can‘ers. 

Thus with rcyard to the aye iiroblcm the 
question is what .should be this early aye. The 
pre.sent lemh*m'y is to yive advice twice, at two 
diffeis‘nt aye levels, once at an aye* earlier than 
lo or lb ye-ars and the otlu*r at the sedmol leaviny 
time. The nature of the former advice is different 
from that yiven finally at the school leaviny time. 
The purpo.se of this two-fold a«lviee is simply to 
inen‘ase the reliability of the final aelvice on the 
choice of vtication. There are certain advantayos 
of this early aelvioe. The student may fnnn this 
time ooneeiitrate on the particular lines outlined by 
the advisor instead of on more yeneral ami vague 
studies. Hut it must be kept in mind that this early 
adviec whieh may wonvenieiitly lie yiven at the aye 
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of 12 or J3 is nolhiny more than some sort of yeneral 
adviec which helps to decide oit the type of further 
ediicaliuii to be followed. The final advice should 
follow the early advice after an interval of two* 
eomi)lct(* years, the early advice heiny yiven when 
lln* hoys or yirls reach the prc-niatricu!ation staye. 
Accordiny lo the present system, students are to 
.select then* additional subjects for special study at 
the pre inatricnlalion class, and this selection of i 
athlilional subjects is some sort, of specialisation no 
doubt. H(‘nc(* it is necessary that the early advice 
should hi* yiven at this time. 

The next difficulty is with reyard to the asse.ss- 
meiit of educational attainments. As thpiys are we 
can not at present put much reliance on the evidence 
of .school reports. Ordinary school reports furnish 
very little valuahle informal ion and are never 
exhaust ive. In order lhal these reports may be of 
help to ns in tin* matter of vocational advii'C, th(*y 
should he sui>plemente<l ))y other particulars namely 
the boy^s home and family eireiimstances, Iiis 
ifit crest, his I’avonrite hobbies, his extra eiirrieiilar 
activities etc. Fortunately, however, the school 
attainmi*nls can be (‘slimated by suitable achievement 
te.sts whieh have been devised for the purpose and in 
fact there is a profusion of te.sts in this direelioii. 
Tims this difficulty w'ill not he serious enouyli to 
hamper the pi*oyrc*,ss of vocational |).\V(*holoj*i.sls of 
this eonniry if oidy the school authorities are j)ersu- 
ailed to enter a few items in their report fonus. 

The next diflieulty whieh seems to l)e tlie 
yreatest one that stands in the way of snece.ss of any 
vocational yiiidance movement in India is the ah.sem'c 
here of any weil-estahlished employnienl hur(*au. 
The nil i mate piirpo.se for whjeh yuidance is soiiyld 
eannot be fulfilled lo any appreciable extent nnle.ss 
there are uryauiseil bodies fuiietioiiiny chiefly to 
accommodate l>oys ami yirls in respective vocations 
iletermined for them by the experts. 

Jn we.sl(*rn countries the part jdayed by the 
lieadmaslers and headmistresses of schools for the 
vocational success of the hoys and yiHs can never 
be neyleeted. Hul unfortunately the contribution of 
headmasters and headmistresses of our country 
towards this very important task is practically 
iiothiny at present. Tlien again there is the 
arranyeinent in liondoii of careers nmsters and 
mistresses. These careers masters are experienced 

S G 1*1! N C £ & 

0 U L T U B 



VOCATIONAL GUIDANCE 

psychologists. Their duty is to observe the pupils 
' of the school to which they belong. Thus they can 
give many information regarding any boy which 
are significant for the purpose of vocational guid- 
ance. The validity of the reports given by those 
careers masters is greatly enchanced by the fact 
that they are specially trained psych(»logists. 
Unfortunately in Indian schools there are no such 
posts of careei's masters. 

In any newly opened vocational centre their 
want will bo keenly felt by the workers. l>ut if 
the work be begun in right earnest then it may be 
reasonably expecte<l that the authorities concerned 
will not hesitate to make proper provisions for 
providing careers masters in dilTerent schools. With 
regard to the employment bureau, its neces- 
sity in the field of vocational guidance cannot be 
questioned. lUit the kind of employment bureau 
that we require here should ])e different from that of 
other eountries. Our employment bureau should 
have two divisions. One will bo resimnsible for 
aeeouimodating our school boys and girls to whom 
different advice have been given on their ehoiee of 
future vocations. It will particidurly see that the 
boys and girls, who have been adviced, <lo not find 
and difficulty in working out the instructions. It 
sliall also watch with interest the progress made by 


different hoys and girls in llieir newly enfored 
voeations and should there he any case of misfit, 
he or she should be taken eare of immediately. The 
other division will be ooncerned with the final 
appointment of these lioys and girls who are receiv- 
ing specialized training. This division will he in 
immediate eorrespondence with the puble employ- 
ment offices. It will maintain a register of vueancies 
ill <lilfercnt centres ami it should be the duty of all 
coiieeriied to see that appointments in various offices, 
factories etc., are made as far as possible through 
this bureau. 

However, a note of warning should be sounded 
to the workers in this field regarding the adoption 
of dilTerent foreign tests for vocational guidance 
work here. There is certainly no reason to depre- 
cate these tests, many of them have gained inter- 
national accept anee. Hut the conditions prevailing 
here are in some respects fumla mentally diifereut 
from tliose in oilier eountries. lienee arises the 
necessity of certain modifications of these tests so 
that they may bi‘ suited to our local conditions and 
retpiirements. Our norms calculated whether on age 
or oil grade basis will Ik* somewhat <lilTerent from 
theirs. At the ])eginning of any vocational guid- 
ance adventure such standardized foreign tests are 
of iinniense value, hut great can* should he taken 
in handling them and making them suitable for 
our local eumlilious. 
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Modern Practice in High Voltage 
Measurements 

Maiioraiijun Dutta. 


General Equipments 

Tjik priiDi'M’y efjuipnient lor hijrh vollnjjo f<M*hniqiio 
must t'tnisist ol‘ sultabJo f'ciierjitors for powor-frc- 
(|iu‘ii(*y tests. Kor ])ovver transmission juirposes 
transruriiKM-s iiavo been ])iiilt up to lioO kV ; hut the 
e(juipment for t<*stin»: wouhl eertairily re(|uiro 
jrreater voltage and in many eases need of trans- 
formers yieldin^r jj)()(j (^ne million volts) has 
been felt. These voltafies eannol be eeonomieally 
produeed in a single transformer aiul W. Dessauer 
diseovered a method of produeinj' sufdi extremely 
hitfli voltages, liis arraiij'ement is shown in the 
following dinj^naim. 



PRINCIPLE OF DESSAUER 
CONNECTION. 

I'iK. i. 

Here the eentre of the hi}*li tension windiiifr is 
eoniieeted with the midpoint of the windinjv yf the 


•All iiitrodu; -ory portion of this article, (leHcribiniy 
dovelopnienfs in po.vet; goneration and fransmi.sHion, api»earcd 
in our issue of November, 1938 , Vol. IV No. 5 . 


low tension transfortner. One end of the high ten- 
sion w'inding is eonneeted with earth. This arrnnge- 
luo.iit rediiecs the voltage gradient b,etween the 
windings as well as between windings and the coves 
of tlie individual transformers. Hence, it is only 
neeessary to provide for insulation, suflieient to 
withstand 250 kV., when one would require 500 kV. 
at the ox)eu terminal and earth. 



Tn£ M^INOING) ARC AUTO CONNECTCO, ^ ROM lOWtR 

TRANSFORMIR eiCITINR TH[ ONC NEKT HI6HER TO IT. 


Fig. 2 . 

An improvement of the original Dessauer model 
due to Teterson ami others is now iise<l (Fig. 2b 
Here each successive unit as a whole is arranged 
for progressively higher insulation tq cartli. The 
primary winding of only the first transformer is 
eonneeted with the power supply. A tapping is 
brought out from the insulated end of the H.T. 
winding, sueh that the voltage between this tapping 
point and the high voltage end of the transformer 
No. 1 is that required for the low tensiori wiudini' 
of transformer No. 2. The mid-poiiits of each wind 
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iiij? fire eonnoi'tod 1o tin* tanks whicli arc iiisulatcMl 
from earth hy having; them siipjxnted on massive 
bakclitc cylinders. Thus the action'or each tra 



Cascade connected mflllon-volt transformer with 
measuiinir .sphere-gap. 

former commences at the point wliere the previous 
«»nc leaves off, and a pressure, say, of million volts 
lo j^roiind can he obtained from three similar trans- 
I'ormcrs each ol! kV. The H.T. windinji: of the 
last transformer will have a ])ot<'nlial of a million 
volts to ground, although the bushings and the 
winding insulation in any one transformer are only 
suhjeeted to a potential difference of IGT kV. 

Equipments for Surge Tests 

In addition to normal stresses on electrical 
apparatihs, serious over- voltages may be set up due 
lightning or other disturbances. In general, they 
■lie unidirectional. Although their duration is 
extremely short, say, a thousandth or even millionth 
a second, the maximum voltage may he as high 
eight times the normal working voltage. Hence 
‘ ulurc of insulation may result. It is, therefore, 


desirable to test transformers, line insulators and 
other pieces of apparatus that are likely to be ex- 
posed to voltage surges by applying impulses to 
them. 

Tile experimental investigation of the effects of 
Iriinsiciit disturbances bas been rendered possible by 
the development of an artificial light ning generator, 
(Surge (icnorator) by Dr Marx of Drunswiek. The 
method adopted consists in charging u]) a number 
of condensers to the same voltage in ])arallel through 
high ohmic resistances and connecting them auto- 
matically in series through spai'k gaps. The resist- 
ances and capacity of the circuit are* aeljiistcd so 
that the discharge is aperieidie; and of the; ele*sired 
shape. I'’ig. :> shows the cireMiit diagi’am of e»n(* 
such arrangement feu* the* purpose of obtaining an 
impulsive voltage* e‘(|ual to fe)ur time‘S the voltage e)f 
the supply. The operation of this circuit is easily 
understood, since the* l•csis1ance* being very high acts 
prae*tie*ally as e)pcn circuit ^aps liave 

broke*!! elown. 

In the‘or,y, any number e)f stage's e*ouId be* used 
but the limit is re*ae*hed fremi the* considei*atiou tliat 
a large* number e>f stagers eloes not allow all the 
e*(.mele users to be fully charged, on ae^ceiunt of the 



Charging 


Fig. 8. 

high re*si stance's between th(*m and the I).(l supply. 
The value of the available voltage is also iiillueneed 
by the large number eif gaps in series. 

The spark gaps are all adjustable. High damp- 
ing and discharge resistance's are arranged in the 
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circuit in onlcr to y:ivc the* impulse wave the 
desired shape as rej^ards ecjiiivalent hiiildinjf-iip time 
and half crest duration — tin* impulse wave heiiij;: 



(A TYPICAL STANDARD TEST IMPULSE 
IS V30 MIC ROSE CONOS). 

rijf. 4. 

detiued as one in wliicli (he crest of the wave is 
attained in a certain lime in /».sec. to tlie time from 
zero to half I'rcsl value on tail of the wave. A typi- 
cal l/ol) /(sec. impulse voltaye is as shown above. 


High Frequency Tests (Tesla Transformer) 

Very liinh freipiency com])ined with Jii^h volt* 
are j^:mn‘rally used for Die detection of inhomo- 
gciieity in insulation such as air voids in composite 
insulators, comimuiid filled porcelain bushes, etc. 
For such test the testinjj; frequency should be, siv>', 
above 100,000 ])eriods per second. The nieasure- 
nient of H.F. pressure in volts is not, however, 


essential as in this test, only the effect of the H.P. 
disehari^e on the insulator under teat is observed. 

For producing damped high frequency oscilla- 
tions a Tesla transformer together with a circuit 
containing a quenched spark gap is used. The 
diagram of connection is as shown in the Fig. 5. 

UMinN€ 



The condenser in the primary circuit is charged up 
from an A.C. or D.C. source until the trigger gap 
sparks over. The primary circuit is then closed and 
the discharge from the primary condenser then 
oseillates with a certain frequency, which causes aii 
oscillatory voltage to be built up across the second- 
ary, the energy initially stored in the primary being 
thus transferred to the secondary winding. The 
reverse process then takes place so that as the energy 
is re.stored to the primary winding, the oscillations 


ill the secondary diminish and those in the primary 
increase. Hut if the arc across the trigger gap he 
interrupted by an air blast just when tlic amplitude 
of the primary voltage oscillation is approaching 
zero, the transference of the energy back to the 
primary can be prevented. Waves produced by 
such process is depicted in Fig. 6. 

The fi'equency of oscillation is given by the 
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natural frequency of oscillation of llie primary, the 
4'r(?quency of the sec(»n<lary bcin*?, of course, the 
same as the primary and the secondary are eon- 



Fifir- 6. 


structed to he in tune, or nearly so. An apparatus 
lia<l been developo<l in the Palace of of I lie 

Mx]iif)ition of Arts and Technics in Ki*ancc in 1937, 
when* the freciuency coils were m<»iinled n])on 

a frame work of fused (juarlz insulation atid the 
wave Ic'iij'th of oscillations were of the order of ooO 
metres. 

High Voltage D. C. Generator 

Kor testinj; of extra liij^li tension a])i)aratus, 
whose electrostatic ca])acity is Jiij^h ainl also for 
testin»- cables laid in ground, direct current is used. 
High voltage 1).(\ is also used for the supply of 
nnidireetional inipulse to X-ray tubes, and within 
lecent times, in physical rescan'.h laboratory for 
research on nuclear physics. This is most readily 
obtained from a high voltage transformer, the 
current being rectified by the use of the thermionic 
rectifier. A single wave ivetificatioii may be quite 
suffi'eient for moderate loads but full wave rectifica- 
tion on a single or three-phase supply is most satis- 
faetory for large loads. 

Por voltage in excess of JOO kV., some form of 
voltage multiplier circuit is rcMpiired. (Ireinaeher's 
voltage doubling circuit is shown in the. Fig. 7 by 
■vhieh full wave rectification is obtained by means ot 
*vv'o thermionic valves, fii the electrostatic belt 


generator due to Dr Van de Graaf and in the eyclo- 
Iron due to Dr liawrenec of ralifornia I^. S. A., 
D. V. vidtage of the order of several million 



GRElNACHf^R voltage DOUBLING CIRCUiT, 

Fig. 7. 


volts have been |)roduecd and they are being used in 
st)me of the physi<*al laboratories of the world for 
getting liigh-spce»l eliarged i)ar!ieles with which 
nuehu are ])eing boml)arde<l, but they liave not yet 
been used for teeliuieal purposes. 

Dr Foekroft inveiitiid the multiplier eireiiit liy 
which any multiple of the suj)ply high-voltage can 
he ol)taiued. Fig. 8 shows this circuit in which the 
arrangement is shown for obtaining a voltage up to 
four limes the peak output voltage of the trans- 
formei*. The generator comprises four rectifying 
valves It, -K 4 , four condensers i\ -A\ and a trans- 
former T, fed froiii an altera mating current source. 

The H. T. wimlirig of the transformer 
giving a ])olenti;d hJ is rnnnrcte<l in series 
with a eondensm* across the Di»nh* U,. Then 
power will he delivered from the transformer 
and the eofidenser (^ is charged through 
diode U, to potential - K at the positive peak of the 
transformer wave. The potential of the point A, 
therefore, alternates between zero and —2E as the 
potential at the H. T. end of the transformer 
liuetuates from - E to { E. Now, if the eireuit con- 
taining the rectifier llg and the condenser C 3 ia 
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examined, it will be siieii wlien ‘ A * approaelies a 
poloiitial below tlnit at * !»,* eoiideiiser (*2 is eharjjed 
tbrou}?h diode Ko ins1(‘ad of condenser (.!„ reeeiviiif? 
pow'er from a JJ. C. source as in the jirevious circuit. 
As the potential oT ’ rises aj^ain, the condenser 
Ca is eluirf^ed tlirou^;]! dio<ie K.,. to a potential <lifrer- 
enee of which is the Jiij'-hesl potential attained 


Measurements and its Equipments 

The measurement of A. C. volta«:e is an 
important feature of ll.V, eiifrineeriiifr. Kleetro' 
static voltmeters were first used by Lord Kelvin in 
the early eighties and the types, that are eoiuiiicreial- 
ly available now, can reach up to 100 kV., thougli 
in the higher voltage region the indications are not 
very reliable due to edge influences. This has led 
to the adoption of sphere gap voltmeter formed witli 
two equal spheres as electrodes at gap lengths up to 
twice the sphere radius, the dielectric Ix'ing air and 
calibration curves (Fig. 0) arc available for niany 
sizes of spheres u|) to 2 metres in diameter and 1000 
kV. (effective). 
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by the point II, the rectifying action of Kg preventing 
the condenser C2 to discharge back into 0,. When 
C;, is fully charged to tliis value, tlie potential at the 
point C varies from -~2E to as the potential 
at A varies from 0 to (hmsoquently the 

condenser i_\ is charged up to a voltage, of —iiE 
All equilibrium state, is reached when each of con- 
densers Cl to C4 is charged approximately to 
voltage —i2E when the potential at the point 1) 
reaches a steady value of -4E. A positive direct 
voltage may be obtained from the generator by 
reversing the rre+ifying valves. 
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But the most widely used precision voItmet<*r 
is the crest voltmeter, the principle underlying which 
is as follows. 

In this method the secondary voltage is applied 
to a high voltage condenser of high impedance, 
(tig. 10) The capacity current passing through the 
condenser depends upon the maximum value of the 
vtltage applied to it and upon the frequeiicjr of tiiat 
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^voltaf»:o. By rrc'tifyiTij? th<* cnirrenl j){issin«f throir/^* 
the ooiidtMiser by means of suitable valves or l)y a 
nieehanieal reetifier, it is possible to obtain at a 
given frequency a direct reading of the voltage on a 
sensitive direct current galvanometer or a milliam- 
mcter. The direct current is thus a true measure of 



Fig. 10. 

Ihe p<‘ak voltage irrespective of the wave form. 
This method can be considered to give an absolute 
mi'asiirement of the high voltage with an accuracy 
«le])cndent upon the precision with which the capaci- 
tance oC the high voltage condenser is known.. This 
system of voltage measurement is iiidepemlent of 
atm osjih eric eo ii d i t ions. 


quciicy flash-over volts. The necessity to refer to 
l)eak volts in this comparison is of course due to wave 
.shape and the fact that breakdown depends on the 
maximum gradient. 

A dieleelric will sustain eonfinuously its insula- 
ting properties up to a certain critical voltage Eo- 
Tor higher voltages above this, breakdown is 
inevitable but a certain finite interval of time will 
be required to eom])lete the proeoss, and this interval 
will be shorter the greater the applied voltage. 
(Fig. Jl). There is thus a definite relationship 
between the voltage producing the breakdown and 
tlic time necessary for the completion of the process. 
This time lag, depending as it does on the shape of the 
electrodes, is shorter for spheres which produce 
ap])roximately uniform fields and longer for needles 
which give rise to concentration of potential gradient. 
The polarity al.so inllucnces the impulse ratio, which 
is lower when the higher potential gradient electrode 
is positive. 



Relation between the magnitude of a voltage impulse 
and the time required to produce breakdown of an 
insulator. 


Measurement of impulse voltage is usually made 
with a sphere gap. The calibration curve at power 
frequeiiey is used for such measurement but care is 
necessary to obtain reliable results. A .satislaetory 
method is to reduce the spark gap setting until a 
discharge takes place with successive a])])licatio]i of 
impulses, eitlier over the insulator under test or over 
llie s])here gap under this? condition, the number ot 
such discharges being equally divided between the 
iwo. The sp/iere gap setting is then used to obtain 
Ihe applied voltage from the calibration curve at 
power fi*equeiu*i(*s. The assumption underlying tliis 
■s tliat the spark gaps are cliaracterized by an 
impulse ratio equal to unity, wdierc impulse ratio is 
defined as ratio of the peak value of impulse volts to 
^aiisc flash-over and the peak value of power fre- 


Flg. 11. 

In si>ite of the early recognition of the sphere 
gap as a practical standard, its limitations were not 
fully realised. For cxami)lc, errors liave rcsnllcd 
fi’oni extrapolating the cmpii'icaJ formulae derived 
from the original fundamental calihratioiis ol small 
s])hcre spark gaps and aiiplying these calculated 
ealihration imliscriminatcly to measure both 
industrial fre(jueiiey voltage and impulse voltage. 
Tn recent years many of the factors affecting sphere 
gap results have been fairly investigated. Davies 
and Bobler in a recent i)a])cr before the Inst it lit ion 
of Fleet rical Fngineers has given the result of an in- 
dependent set of calibration for a sphere gap obtaiii- 
e<l at the N. P. F., the object bcyig the formulation 
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of impulse ilasli over fi»:urc‘S. ITitrh voltafro 
c*alho(le-niy ()S(*iII()frni])li and I’esistanee vnltaji:^- 
(livider was used to detoriiiiiH' Ihc charae 
terislics of llu* j^ap ladwooii spliciTS ranf»inj^ 
ill i!iaiiu‘t<*i* from 125 inin. to JOOO mm. Tliey 
fniiml eoiilrary In lh<* t‘X]H‘rioii(*<*s of oilier workers 
that tlie pow(4* frefiiieiiey llasli over values are 
always less than the euiTespoiidiii^' iiej^ative impulse 
rip:ures. At a spaein*; ecpial to the radius of the 
sphere the differeMee has been found to be appr<»xi- 
niately 5*^/. Further, the extremes of wave shape d<» 
not alTeet tin* minimum impulse flash over voltajye 
but when breakdown oeeurs in the front of the wave 
the spark j»aps are not suitabh* for the measurement 
of the voltage. 

Fdwards and Since has dealt Avith the ealibra- 
tion of sphei-e ji^ap upto 200 em. in diameter for 
measurement of voltage up to 1 million volts (etTeet- 
ivo) at 50 eycles. They based their ea lib rat ion on 


From ihc results it appears that B. S. I. figures 
of 1929 are about 2% higher than those proposed 
by Anieriean Institute of Electrical Engineering 
standard of 1920 except for the largest .size of 
spheres, wdiile the calibrations from their results are 
about 2% lower than these standards except for 
12.5 em. A speeial device was employed for deter- 
mining the polarity etfeet with the help of thyratron 
valves. Investigations also showed that calibration^ 
of spark gaps at small spacing may be seriously in 
error unless some means are adopted for pre-ioniz 
ing the air of the spark gap by the use of radium, 
ultra-violet rays or other irradiating souree. , 

The recent development of the high speed 
cathode ray oscillngra|)li is mainly responsible for 
the .satisfactory progivss in II. V. technicpic. It is 
an csscntail piece of ccpiipmcnt for studying ultra- 
i*a]>i<l transient phenomena. Fiitil very reemitly 
satisfactory eonelnsions n^garding lightning surges 
and disturhanees due to switching operations, etc., 
were diflieult to draw' owing to the ahsenee, of 
suitable re<‘ordiiig aiiparatns. The salisfaetoiy 
delineation of transients lasting only l/lOlh micro 



the use of a crest voltmeter in whieh a precision second has now^ been made possible by the deveh)]> 
measurement o. the eapaeitanec of the associated air ment of a high speed C.R.O. whose recording membe. 
condenser has beeii taken advantajre of. is the inert, ia-Iess electron beam. 
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This apparatus, for Iho purpose of deseription, 
may l)c divided iido four seetious, viz., (?) the ilis- 
eharf>e tube (n) the beam trap asseinlily, (Hi) Ihe 
defleetiori tulxi and (ir) the reeordin**- chambers. 
I*’i»‘. 12 is au outline sketch of a 1ypi(‘al oscillo«»raph 



Cathode-Ray oseilloj^raph showings the control 
cubicles. 

of this type ami tin* correspondinjj schematic <lia- 
f'-ram. At the top is the discharge between the 
cathode ami anode. Tlie anode is usually earthed 
while the eatliode is mainlaiiied at a voltage of 
— 10 to —80 kV su])plied from a Jiijih tension trans- 
former ami a rectifier. The anodi* is pierced with 
a small hole. When the discharu-e is maintained at 
a pressure of about 10 " miu of mercury, a sinam 
of free elevtrons passes through this hole into the 
main lube. The main tube is constructed of a solid 
drawn brass tu])inj^ free from flows, lly this means 
complete electrostatic screening is also possible. 
The beam enters the main tube as a slightly diverj^ent 
beam and can be brouj^ht to a sharp focus at the 
recording* section by applying a longitudinal 
magnetic field. For this purpose the main lube is 


surrounded near about its middle by a focussing 
coil which carries a dii’oet current. A jmessuro of 
about 10 “ mm., is retpiired in the discharge tube 
while the pressure in the d(‘tlection section should 
be maintaiiUMl at 10^ mm., ns otherwise loss of 
energy and s<‘attering’ wcuild residt. Kor this 
])iirpo.sc the two se<*tions are sealed vacuum- tight 
from om‘ afiothcr. c'xcept foj’ the <‘xtrcmely small 
anode hole. Tlie whole tube is then evacuated 
down to about 10 ^ mm. so that no discharge takes 
place even when a high potential is applied between 
the eathoile and afiode. With the potential still on, 
the j»ressure in the dis<*hai*ge st'ction is then raised 
allowing a How of air into the discharge tube 
through a suitable neetllo value. Hy maintaining 
continuous evacuation with a view to remove the air 
which might otherwise enter the main tube from 
the dis<*harge s(‘ction the original pressure difTereiiee 
is maintained. 

For work on transient phenomcJia it is desirable 
that the b(^am should be ])rev(‘nt(‘d from falling on 
the plate exc(*|)t during Ihe instant of recording. 
The l)(*am trap assembly is built u]) on a I’cmovable 
head inside the u])per half of the main tube so that 
during the inoperative ]>ernnls, the electron beam 
ean be dellecded or tra]>pe<l electrostatically by 
applying a. suitable TM). to the, beam trap plates. 
The i)otential is removed when the ti-ansicnt arrives 
and the beam is automatically released for r(‘cording. 
It is then rctraj)i)ed after the n‘eording. 

The detleetion chamber contains two ])airs of 
deflecting idates at right angles being mounted oiie 
above the other and suitably insulated from the 
oscillogrnphie body. The uiu)er i)air is used to 
record the detleetion by tin* voltage while the lower 
pair i)rovides the tinu' axis of the (iseilbmi'aiji. The 
tiim* sweep plates are eoniiected across the condenser 
of a comlcnsi-r resislainM* cii’<*uit. When th(‘ <*on- 
denser is dis»‘liai’i:ed I lu* beam is uniformly swi'pt 
out a<*ross the i-ecorder acToi'ding to the simple ex- 
j)oncntial law. I>\ ari’aiming the final positiiUi of 
the spot to lie a long way of the film, flic time scale 
can be made nearly linear. 

The film in the reconling chambm* is normally 
covere<l by a lluorescent scn*cn from which visual 
observation can be. oblaine<l by the viewing window 
with the help of a telescope and a right-angled 
lirism. During the time of phonography the lid can 
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be ox)(‘iu*(l by tiu'iiiii}»- ilu* shaft wliieli passes throujsli 
vacuuni-ti'^lit ediie join!. 

In taking’ ivoords of a transient vtdlaj^c three 
things should operate synehronously. These are 
(/)delrapping the ray, {ii) starling the lime sweep 
anti (///) reeonliiig ttf t'ommeiieement of the 
traiisienl. Jii iJia high voltage iniinilse work the 
tripping impulse is picked up by a small antenna 
whieli releases the beam and excites the time sweep 
jilates. The iiieasnreimHit of high voltage transients 
recpiires a potential tlivider for lapping oft' a few 
Iiumlred volts for tin* oscillograph and a delay cable 
which shouhl be long enough to retard the arrival 
of the inijmlse at the (bdlection plate after tlic sweep 
circuit is lri])ped. 

The nature of tlu; brc'akdowii of insulating 
material has been engaging the alteiilion of various 
invesligatt)rs from a purely theoritical standpoint. 
JIartshorii has given a very elegant survey of the 
g(‘neral idea of the iiheiiomeiia in his n‘eent pa])ei* 
on “ breakdown of Insulating AIat<‘rial — FJeetrie 
Strengtii published in the I^rof/rcss of Vhijsies, 
4, Jyd7, in wJiich in discussing the preseid. 
theories he iioints out (a) tliat the probI(‘m of break- 
down of solid insulating material is yuissibly due to 
the existence of weak spot in the material, and (b) 
that all known insulating material possess a finite 
electrical coiuluctivity and therefore woubl dissipate 
a certain amount of energy as lieat when placed in 
an eleidric field and the heat generated in this way 
may inereas<^ to a <h‘greo as to destroy the material 
even in the absence of weak spot stated above. 

breakdown of this nature is very common with 
alternating voltages especially of 11. h\ and is closely 
connected with the problem of dieleetrie l(»ss. AVlien 
breakdown oeeurs duo to thermal instability, the 
deli‘rmination of the dieleetrie strength is of doubt- 
ful utility and the study of the power factor of the 
material for higher and Jiigher voltages at different 
fre(pi(‘iieies is essential. The need for power factor 
measurement is also indic'ated by the fact that there 
are a number of organic materials which normally 
contain moisture and the breakdown in .some of these, 
though appear lik<‘ sudden explosive discharge show 
on careful examination that in the earlier stage there 

m 


was a continuous loss of insulating properties. The 
jiresent eonc(‘])tion, therefore, necessitates the evalua- 
tion of the power loss in a dieleetrie, not only before 
iiistallalion, but also, if possible, under working' 
<M)nditioii. This will give to a reasonable extent 
the insulating properties when subjected to continu- 
ous stress. 

The general e(piipment which is now universally 
usetl is the type of bri<lgc first <leveloped by Sehei’- 
ing in which the combination of resistances and 
capacitances in the arms of the bridge, combined 
with a standard no-loss condenser, enables ofie to 
ascertain the power factor of the insulating material. 
The Schering bridge circuit in its simplest form is 
shown in Fig. 13. liy this method the capacitance 



£AkTH 


Fig. 18. 

and power factor of the sample Ci are determined 
by comparison with an air condenser Ca of no loss. 
They are inserted in the two bridge branches in the 
ILV". side, while one of the arms on the low voltage 
side contains a variable cajiacitancc in parallel with 
a fixed known resistaneo. The otlier ^rm contains 
a variable non-induclivc resistance. The galvano- 
meter connected between the points C and D will 
show no deflection when the potentials at these 
points are in phase and equal in magnitude. Tlie 
scales of the dials of the bridge can be calibrated 
directly and pow’or factor and capacitance . can be 
found out. From the measured values of capa- 
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citanco and power factor the permittivity and tlic 
*loss in the dielcctrie can he delermiiUMl. 



100 kV. Scherlna: Bridge showing the ratio arms, 
transformer, control desk and compressed air 
condenser in the ba<;k ground. 

The sensitivity of a bridye-nieasuvinj? circuit 
was worked out by Lord Kaylci^h ( 1 S 91 ), For 
maximum sensitivity of the bridj^e llie impedance 
of tlio arms of llio ])ridge as well as those of the 
source and detector should be the same. This con- 
dition is disregarded in the Scliering bridge circuit. 
From the point of vi(!W of liigli voltage testing it 
is this independeuce w'hicli gives the Schering bridge 
circuit a marked advantage over other ])ridge cir- 
cuit arrangements. The impedances of the arms 
ll.j and C4 1^4 are only of the order of one liundrcd 
thousandth of the impedances of the ai*ms contain- 
big Cl and C2, so that all the apparatus excepting 
Cl and C2 is within a fraction of 1 volt of earth 
I>otenlial, even when test voltages of th<^ order t»f 
kV., arc used. Moreover there is no need to have 
=‘ny access to any of the high voltage parts of the 
i nidge during test. To overcome the theoretical 
'ack of sensitivity, with the impedances of the arms 


SO different, the bridge relies upon the use of a 
very sensitive detector for the accuracy and sensiti- 
vity of the measurement. 

Conclusions 

It may be observe*! lhat Ibe stability of 
insulating prnperlies of the material is a very im- 
portant factor in tlie maintenance *>f llic bigh 
voltage c(iuij)mcnts both rcganling* transmission 
and use, and a imu'e tborongli and systematic 
measurement would be useful to ascertain the 
variiUis causes which lead to the ])reakd()wn of in- 
sulators. AVilli the a<lvent of different types of 
artiticial resins and tlieir nst‘s as insulating material 
for ditV(‘rent pnr])(>ses, di*‘lectric mi‘asurement is, 
imturally, of grt‘at eonsiwjinMico from this point *>f 
view. Materials of low b>ss ami Jiigh dieb'ctric 
stn‘ngtli and *)f stable pj'ojXTties are I’eally recjiiiretl 
by power engiinMOs t*) maintain security •)f supply. 
Investigations relating to lliesc factors forjii a very 
essential cltoncnt in tin* prcscMil state of (‘leetrical 
engineering. It is now known that the different 
nations of the w*n‘ld have betoi a])pl,ving tlicmselves 
to the study of these import ant pr<>p(‘rties. Jf India 
is to fast *Ievclop iier electrical power a large net- 
work of j)ow'cr lines will have to develop in this 
country. Foiisidci’ing thc^ vari(‘<l climatic c*)n<litioiis 
of Itidia riz.f high humidity combined with high 
t**mperalui’c in many of the i)rovin<‘cs of this vast 
country, tme can easily realise that India has to take 
up these invest igatio!is for her own ikmmI. Unfor- 
tunately, there has b(‘en no attempt: uplil now in 
afiy <|iiarter to initiate high voltagi' measurements 
in its different aspects. The early establishment <»f 
a suitable High Vt)ltagc Ijaboratory cannot be too 
stnmgly urgiMl dm* 1 *) the abov(> m(*n 1 ioned eonsiilera- 
tions. The manufacture *^f liigh gra*lc porcelain 
suitable for insulab)rs has r(‘eently Ix'en started 
here ami it is no w'omler that there have been 110 
data available at the lUTseiit Jiiument about the 
behaviour of them immIci* the comlilions prevailing 
ill this country ami it is high time that high voltage 
investigations slmubl l)(^ taken up. These will im- 
medial i‘ly lca«l to the grow th t»f iiie. ceramic imhistry 
and will supply data to other manufacturers iiilcr- 
bx'ked with industrial planning for India. 
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OBITUARY 

(jKOHliKS I'hHAIN. 

Cic'orgcs Urhairi, who may be rightly called the 
inastrr of I In* i licmislry of rare carllis, dit-d on 
NovruilMT 5 last, after a short illness, in the fulness of 
his powers of prodiietion. His (‘ontriliutions to seienee 
as a eheinist has given him a place, in the forein<»st rank 
of scientists of all times. 

(icorges Urbain was born in Paris <»n April 12, 
1872. Son of a hih)r in the l\colc (\‘uiralt\ <Us Arls 
et Mann fuelling hi^ inliibed from his father a great liking 
for chemistry. After a smcessfiil seholastie career in 
the Evole Lavoisier In; was admitt<‘d inh) the Kettle de 
Vhtisique et de Chemie. Tndusfrielles in ]*uris and 
studied there during the period 18J)0-18J)J<. Soon after 
he (lirccled his attcfition to .scientific research. He had 
all the qualifications of a true nscarch worker and a 
pcrfo<*t experimenter — powerful originality, minute 
observation, syst«‘matie methods and above all a critical 
mind; such as few men have ctpialled. Great were the 
honours bestowed upon him. He served as Professor of 
Chemistry in Sorbonne and was elected a member of 
the Academie des Sciences in 11)21. He was also elect- 
ed Prcsiih nt of the International Commission of Atomic 
Weights and held the hononrable office of the Director 
of the Institute of Chemistry of Paris. 

I'iVcn though .scientific research was the motto of hi.s 
life, he engaged himself on .several oeca.sion.s in various 
cxtra-aeademic aetivitic.s. He wrote .several treati.ses of 
which the one entitled Les Disci plmes d*unc science, la 
Chemie has gained greatest poi^ularity. During the 
last Great War he focns.sed his attention tow'ards pro- 
b]em.s coiinectcd with national defence and rendered 
valuable scrviee.s to hi.s motherland. He agreed to edit 
the voluminous iiieyelopaedia entitled La Science, sa 
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Protjres et ses Applic/ttmnsj he also took the charge of 
of organising the chemistry section of the Palais 'dc la 
Dccouvcrte which was foimded by courtesy of the great 
Exhibition held in Erance in 1937. ■ ». 

When Georges Urbain entered into the field of his 
researches, Hierc wa.s con.sidcruble confusion in the 
domain Of mineral dicmi.stry. His systematic and con- 
tinued researches and his precise experimental meihod.s 
enabled him to reduce, the overwhelming complexity to 
law and order which wen* in brilliant confirmation of the 
periodic classification of elements propo.sed by 
Mcndcle<*fF. All preci.se determinations of the atomic 
weights of tin; .so* called rare earths were the work of 
Georges Urbain. The clement “lut<;cium’* whi(‘h 
oeeiipies the 71st plact; in the ])eriodie lalih* was dis- 
covered by him in 1907. Later on he eharacteri.sed the 
element 72 which he called “Ccltium" and which in 
fact, is not a member of tin; family of ran* earths, 
'rrnly a friend of (it'orges t’rban has said of him — 
‘'The work of Gi .>rgcs Urban evinces })owerful 
originality; it is that of a true research worker and a 
great thinker; he worked with the indepcndeiur. of a 
creative giniu.s.’' 'I'lie world of science is poorer to 
day by the death of Urbain. 

IIowAKu Caktkk 

A message from I.ondon announces the death 
of Mr Howard Carter, the famou.s Egyptologist and 
discoverer of the tomb of King Tutankhamen. 

Howard Carter was born at SwafTliam, Norfolk, h) 
1873 and own’ng to weak health was educated ])rivatcly 
At 17 he obtained a post on the staff of the Egypt Ex- 
ploration Fund and w'as sent to Egypt to take part in 
an archflpological survey. Two years later he w's*-! 
one of Prof. Flinders Petrie’s a.ssistants in the excava- 
tion of Tel-el-Amara and then for six years was a 
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draiii^htsinaii in comicxitm willi a survry umUr 

Inlvcii by the Fiiiul. 

Hy thal liiiif liis sliulirs and rxjHTii iin* ranked liiin 
willi tiu* exju-rts and Uu* Mgyplinii (Jovt-niiiu iit a|)ja)inl 
fd him Inspoitor (iiiural of ils Anti<piiti('s !)< part 
menl. Ono of ihf important srluims wliirli had to lu- 
carried out in the next few years was the expb)ralion of 
the region wliieli was to bt‘ sidmierged in 191*2 Mhen 
tlie great Assuan Dam was raised, and the prest rvatiou 
of the anticpiilies lying Jliere. Darter on luiialf t»f the 
Kgypttan (iovermnent also started a seienlitie invesliga 
linn of the V'alley (»f the Kings and made diseoverins in 
tin; royal loijihs there, which threw new light on various 
peri«)ds of the history of aneient Kgypl. 't'In- eidini 
nating point of tin’s big nmlerlaking was reached in l‘»*2l 
when at the expense and with the aid of the Karl of 
(’arnarvon he found and »)pened the wondc‘rfnl inider- 
gronnd tomb of 'rntankhainen. 

't he enormous store of g<d<len, jewelled and other 
treasures discovered in the sepulchre, were itally price 
less. 'I’he discovery made one of the greatest arelueo 
logical sensations ever known. 

Soon afterwards K(»rd (’ar?nirvon <lied ami in the 
next year or two tin* deaths of other persons assoeiate<l 
with tile discovery oeenrre<l. 'rin se eoineidinees led to 
llu; eireulalimi of the legeiul that there was a < nrs • at 
attached to the loinh and that all who disinrhed ils ♦•on- 
lent s would come to an nnlimely end. Darter however 
declared the story ti) he inmsense. 

Darter wrote a number of ^alnable books arid re- 
ports on his discoverie s in Kgypt. 

Stale Aid for Scientific Research in Great Britain 

'riie Novemher-Deeemher iininher id’ the Scientific 
fl orficr has piddished a memorandum jirepared by llie 
Asm)eiation cif Seienlitie Workers in eollalxiralioii with 
the Parliamentary Seienee Doiiimitte<* on Ihe important 
(pieslion of finaiieing and Tirgaiiization of researeli in 
fireat llrilain. 'riie most important point pn ssed in 
the memoraiuiiiin is that seienlitie research siionld he 
l)rovided with a regular and iruTcasiiig ineoine. At 
lireseiit a niielnating amount of money is available for 
research and there is a lack of provision fop steady 
development of seienlitie research in industry. This 
diversely affects the pi'i'sonnel and conditions of emphiy 
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inent of the seieiitifie st.itf. 'I’he researeh v orker has 
almost no standing and a \ery inseenn* li\elihood. In 
most firms he is not adefjualely paid as compared willi 
the exeenli\e hraiieh. 'I’he tdlimale sourees of money 
needed for researeli are the (h)Virinnenl and mdnsiry, 
and the memorandum argues llial llie (lovernmenl eon- 
trihntioii to resi-areh inslilnlions and to res<‘areh 
associations slnmld lake Ihe form of block graiils for 
period of tivi* to ten years in advance and ilial tie* 

I )ej)arlmenl of Seienlilie ami Imlnsirial l{esear< h, along 
with Ihe ]\ledieal and Agrieiillnral Hesiareh (‘onneils 
should obtain a corresponding guarantee of iminstrial 
eont rihntions for a eorrt spomiiiig period and the.' 
mgoliaiions should 1 h‘ iimlerlaken hy Ihe De))artment 
with indiistrits for which ri’seareh I’aeililies are at 
present inade(|nale with the \ iew of pro\idin;;' a eom- 
pn hensivt* system id* ( io\ « rnm» nl aided imlnsirial re- 
seareh. Ite<‘ommemlalions have been made for the 
esiahlishment of National Sei« nlifie Rj'seari li Kmlow- 
meiit Fund, tt) which ilie K\eln<jii»r would pay an 
annual sum of i'.’t.OOO.OOO. I’lie 1 )♦ pai l merit of 
Siieiilifie ami liuliisl rial Itesi areh slwnild tmltriNfMir lo 
seeiire from imliislry and agr'eiill lire eoiil rihni ions ! i the 
fmul which o\er a niimla r of \» ars woiiM prn\ ide an 
aggn gal«‘ eijiiix alenl (o lhal providtd from ( invernimaif 
funds, 'rile eonirol of Ihe fimd and of i! i* ]iaymeii' 

I roni i( has l)e< n rt'eommeiitled lo he ^esled in a Seienti 
tie Keseareh I'didtiwnieiil Hoard, an aiit»moin ms aniho- 
rily iiielnding represenl.il i\ (-s of ( io\ eriini< nt di jiarl 
meiils. imhisi ri.il agrieiillnral ami seieiili/it* ;ind medic. il 
assoeiat lolls, llie Mni^ersi|ies and llie ]ml>Ii»*. The 
iiieiiioramhmi siresses lli • need for ralioiiali/.al ion ot the 
jiresenl organi/.al ion and for an al tempi lo bring all 
si ieiitilii* research inlo one eompn limsiv e -iml ordertcl 
.scheme. 

In spile of what Ihe Stale and (in ipdiislries do 
for seuntilie researeh in (ireat Hritain, there is alwav.s 
an insistent demand tor the belltn'menl ol (In- eoixlilion 
of seienlitu* research workt-rs, tor greater aid from 
State ami industries and for belli r organi/.il ion and eo 
ordination of n seareh. If wi* look al the sl;il«' of affairs 
ill this eonntri, the picture seuns lo la- mneli darker. 
If the (JoverinmiiL and the indiisiries in (iieal Hrilaiii 
are found in tanll for not ?id<-<|nalely proviilirig for 
SeielUific resean*h, what will he the ])osifion of ihi' (io- 
vernmenl and Die indnslrie.s in India in relati«»n to 
fiiiHiii’ing of seientitu* research? Kxeipl maintaining a 
few seienlitie departments llie (iovernimnt has paid 
seanlv attention to ])romotion and organisation of 
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Scientific und industrial rcscarcii in the country. The 
contribution of tlie induslrics towards the same has been 
practically nil. The universities which have undertaken 
the largest share in the promoliofi and earrsing out of 
scicnUfic research in India have, always had to work 
within the restricted scope of limited funds, absence of 
suitable laboratories and paucity of stall. If greater 
neceessity for seicnlific r<‘s»*areh has been felt in the. 
country, it has in)l, as yet, been realized that scientific 
research work rtspiires c(Uisiderable outlay of money 
and if the country is to ht* Ixmeliled by such work the 
States and the industries must come forward with a 
mueh more generous liinneial aid. 

Faith and Religion in Science 

'riic niceling of the American Association for the 
Advancement, of Seienec*, which look place at Richmond 
during Deirmlwr ‘27 .‘il, was tlu* o<‘easion of tln‘ 
d'divery of two addresses by two of the leaders of 
scienlilic thought in the I’niled State's ami (ireat 
Tlritaiii at the ])rc.sent day. Prof. (J. I). HirkhoR, 
Presid»‘nt of tin* American Assoeiatiim and Sir Riehanl 
Gregory, (’hairman of the Division for the Social and 
International Relation of Science of tin*. Rritish Asso- 
ciation, declared their faith in the mission of Seieneo in 
the solution of the din’ereiit adjustments lying at the 
root of tlu^ difficulties and dangers facing Mie present- 
day world. Pr(d'. Rirkhoff Imlds that in the daring 
effort of the man of science to extend knowledgi', their 
arises a spontaneous faith and it is this faith in the 
ultimate truth of certain fundamental prinei])les 'which 
is the imjsl powerful iiieentive to further j)rt»gn’ss and is 
the guiding star of the man of science. Sir Richard 
in his address shows that in the study of man and 
society from the earliest ages it is seen that faith in an 
unseen power is a fundamental component of human 
nature and in the course of the development of mankind, 
faith has (hvidoped not only in the conception of tlu* 
object of jh votion and Its n'lation to the universe, l)ut 
also ill the extension of the circle of those lo whom the 
ethical system which is its accompaniment Is made to 
apply. Development of sjiiritual and ethical conce])ls 
have no doubt been retarded in comparison with 
material devclo])mcnt, but Sir Richard sees hope for the 
ultimate ap]iroach of one to the other of religion and 
Science, only in the reeognition tif the conception of a 
process of continuous dt'vclopment in theological and 


ethical ideas. In the fundamental urge of faith he secs 
a guidf' pointing the way to an enlargement of the ethical 
ideal, in wdiich present differences and antagonisms may 
be resolved. 

Protection of Science and Learning 

'J’hc report for ID.'tS of the Society for the Pro- 
tection 4if Scicnci* and Learning, wideh has been 
n*<‘ciitly issmsl, shows tlie large extent of aetjve ' 
support oticrcil in Great Rritain lo aeeadeniic refugees 
from abroad. 

In the words of Sir William Reveridge, llu*. Viec 
Pre.si<h'Til, “ 'Fhe Sjiciely exists lo help scholars and 
scieiitisls dis[)lac(‘d from their own universities and 
]»rofessions to be reabsorbed into academic life else- 
wbere, so that their iiitelh'etual gift and training may 
not he wasted and so that each individuil seienlisl, 
scholar and doctor may still he able to make llu* eon 
trihution It) knowledgti which in many ease.i he and lie 
alone is caj)able of making.” During lljc last fivt; 
years financial eonlrihulion towards tin* fund of Ihe 
organization amonnled to £10,000 and iiitlividuals 
and eonimillees in most of the academic ttntres Icrit 
re.'uly assistance lo exiled eolleagiit's from abroad. So 
far the society has siieeet'ded in ]ila(‘ing over r>0() 
savants pt rmanently and nearly ,*150 savants temporarily, 
and amongst them are men and w'omen who e inttdlec 
lual gifts and genius form ])arl of the cultural 
M'calth of lh(‘ world. 'I’he st)eiety has d me mueh lo 
.spr^'^ld information and sym])alhy eoneeriiing tic 
plight and prospects of at'ademie refugees in all Rritisli 
aeadt inie centres and both offit'ial and non e^fieial dr. 
tinguished persoiiagt'S have lent their active .sup])orl iu 
the matter. As a mark of a])proval and l•‘sliIlloI;y !»• 
the importance of the work done by the .S».'eiety li.e 
Royal Society in collaboration with the Rritisli 
Academy gave a special rceej)lion to aeadimie t'xilt.s 
and those who have, been working in llieir iiderests. 

Scope of Private Enterprise in Archaeological ant^ 
Anthropological Research in India 

« 

In initialing a discussion on this subject at th- 
ineeliug of the .section t)f anlliropoh)gy, Indian Seieiu' 
Congress, Lahore, Dr C. L. Pabri pointed out thaf 
India is the only eounlry where arclueology is <‘u 
tirely in the hands of a Government department 
whereas in Kgypt, Iran, Iraq, Cliina, Grcec.?., and llal;« 
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most important excavations are undertaken by learned 
J)odies or individuals, suppeirted by private munitieenee. 
'riie ^VrelicL‘olo^ieal Survey of India lias done valuabb* 
work no doubt, but the department is idways over- 
worked, partieiilarly diu' to some retrenehment of the 
stafl' made iluriii^ reeenl years, and inueh (d‘ tlu^ tinu' 
of the officers arc taken up by administrative wtnk and 
eouservatioii of the eolleeted materials. Moreover, 
due to total inadequacy of financial grants, ‘he clepart- 
ment has not been able to undertake mueii important 
research work. Researeh work thendore has to be 
iindertaki'ii by private enterprise and the speaker 
suggested the establishing of j)rivat<‘ excava- 
tions and researeh funds, such as has been 

neeiitly <lone in the Ihmjab. 'J'hese orgaiiisal ituis 
may hopc^ to secure some sujjport from tin* 

local govt'rnmeiits though mainly deptudiiig on 
jirivate aid. '1 he Arelueologi<‘al Survey wouhl then 
have to play the role of a supervising insliiution grant- 
ing lieenees to approvtal and well-equi]>p‘il soeicies, 
and also steing that tlu latest methoils of seieiitifie work 
are followed. J’his is what happens in mo’ll <-oimlries, 
like Kgypt, Iran, China, Iraq, where the (io\ernnieul 
department carries out yearly not m<»re thin one <x 
<a\alion, but supiM'vises the work of a large iumih(‘r of 
uon-goverinnental bodies. In India the attitede of the 
government department in the niatler i>f granting 
liienees must ehaiigi*. 'I'lu re should imt be any re- 
luetaiiee on the part of the Survey in gran iug lieenees 
and other facilities to these young iirovineial societies, 
as their work is filially meant to be for the benefit of 
Indian arehieology. Dr Fabri nmarked imidentally 
(hat he had no r(*asons for eomplaiiii, as he had 
received sympathetic treatment from the depai hnent and 
the work of the Punjab Exploration Fund is going 
steadily on. Only more energetic forward poli ‘y is 
wanb'd, which would he all to the heiiefit of antiquarian 
researeh in this country. 

Another advantage of private organisations under- 
laking the w’ork would be the necessity of iiiiorming the 
large public about their work. 'Fhe (h)Vermni.nt officers, 
^^ho are already overworked, cannot spare their time 
lor lecturing to the public; but officers of a |>rivatr ex- 
ploration fund will have to make periodii-al reports to 
‘heir donors, and keep the enthusiasm of the puldie alive. 

1 hey will thus indirectly help a next generation of 
''•elueologi^sts to be brought up. Probvssor (’hatto- 


])aflhyay and Dr 1). N. ^^ajumdar also suggested that 
more time should he devoted to educate public opinion 
and to get the peiijile interested in areha*ologieal researeh 
work. 

A eominittee consisting of Lt. Col. Clovdon, Prof. 
K. P. Chattopadhyay, Rai Rahadur Sarat (’handra Roy, 
Dr !). N. Majiimdar (Convener), Dr C. D. Fabri 
(.*seeretary ), and 'Phe President, .Anthropology Sretio i 
of the Inilian Seieiiee Congress, I!)K), was set i:p to draw 
a definite plan of how such private enterprises as 
siiggt sled by Dr. Fabri can be properly organised. 

Tibet’s Link with India 

'Pile researches of the. dislingiiishetl oiientalist Prof, 
(iiuseppe. 'I’ueei of the Italian Academy of Science, have 
;uhh‘d another im])ortant (‘ha]>ler to the histroy of 
(Jrealer India. Oiu* of the forinosl authoriticf: on Tibet, 
Prof. 'Pueei during his many visits to that (oiintry, has 
made diseo\erii‘s ]«‘adiiig to the Ix lief that the histories 
of 'Piliet and India are iMse]>arahly inte rt wined. 

Ilis investigations have eonvineed him of the exist- 
enec‘ of a link hetwetn 'I'ihetan ami Indian cultures. 
In many monaslaries in western 'Pihel which belongs 

to th(‘ loth or nth eeiitury, then* are paintings 

and statues which were the w'orks of Indian artists. 

Not only 'Pihetan Buddhism with all its literature, owes 
its origin to India, hut also 'Pihetan art ehi« fly in its 
early stages was nothing hut a hraiieh of Indian art. 
Some freseo(‘s discovered in a monsnst«*ry at. Mangnnng, 
belonging to tlie 11 111 eerilury w'ere lh.‘ works of 

Kashmir artists and shows great similarity with the 
paintings found in the .Vjanta and Bagh cave .s. Even 
whe n 'Pihetan art began to develop late r •iiiel iiad aeq.iir- 
e-d a eharae'ter of its eiwii, the hielian trad! Item was still 
streing eimiigh to inlluenee the artistic man I fi*. Nation” of 
'Pibe l. 'Plu’ Indian inllue ne*e e emlinued i v^ ii wlieii Tibet 
e*ame in eleise eemlael with Chinese- art. 'Pihetan art 
whieh elese rve-s greate r atle iilion than it haf; leeeivcd up 
te) now ; is a dire-el derivation from Indian mode-l.s and 
a translation into visible forms eif Indian ideals. A 
study of 'Pihetan art leads the .sludeiils to the conclu- 
sion that Pibet w’as a province eif that grepU*r India 
whie*h, under the impulses of Buddhism, .spread its 
civilizing influem-e-s all over Asia. If in '.he matter of 
he-r art, 'Pihet W’as a pujnl of India, the. inflnene^ of 
Imiiaii eulture was ne) less in other spheres of Tibetan 
life in the past. 'Pibe-tan mystics and philosophers have 
liande-d dow'ii doeiririe.s and experiences taught by their 
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Iiulinii inasUr.s witliout alUrin;*- llitir lrailiiii«:s j»i .my 
way. 'I’luTc apprartMl to bt* no biaak in ciu riiliiiral 
oontact lu lwit-n 'I’ibcl and Iiuiia in tin.* nut <*vc ry 

sliidrnl of ilindiiism or linddliisiri is lik(‘ly m- lar‘»:i ly 
luilfliUtl by lln si- rrsi-anlus in 'I'ilirlan ciillmv. 

(Centenary of llie late Mr J. N. Fata 

'J'lir ccnU nary of IIjc birlli of Afr. d. >> Tala was 
ci'it bralrd al .lajnslifdpnr ;ind »n other jians of Intii.'i 
on Manli .Iains»lji eoiilribnfrd more lliaii 

anybody else to the indnslrial rej^eneralior: of India 
and facililalul tin- traiisili.iii (d‘ this eonntry from ihe 
a^rirnll iiral lo Ihi- imlnstrial slaye. A ^ isitmary and a 
H'alisl as he was, he early realized that tliiss- faeh'rs are 
esse?ilial to the iinliistrial (le\ eh’pm<nt of tho ev»nntrv: 
facilities for seienlilie ami lei'lmioal eduea-i'«n, a \n II 
eslMhlislud iron and sliid industry, atid a clnap sn)»ply 
<d’ (leelrie j)ower. lieinu; somewhat di d i fietl \»jih 
the then <\istini;’ system of higher e<lneail”n in ihe 
eoindry he started the J. X. 'i'ata edne.il'en s h ■me 
which made it |)os>,iliIe for [)oor Indian slndiids to 
iiee:\e t ducal'ou abroad lo ipialify lh< m lor lii‘;her 
adininislrati\ <■ .and leehnii'al servie«‘s. lie .dso made n 
princely ilonation of Ks. .‘iO lakhs for the e lUddisImieiit 
for an inslitnle of research in India with Hie expics's 
piirjiose of faeililalin^’ the ajipliealion of reieiuc lo 
IiidosiiN. I iilike some (d‘ his eo relioionisls he rose 
ab.!\«‘ eonmiiiiial eeiisideral ions, ami 1110111*11 aeeiised by 
Ihi'in of having’ in;;ored the claims of h\s own ecMii- 
mimily, he realized that it would be fotd's'i !<» e\«*!ude 
olJnrs fnnn lhi‘ benefits of his seheines. 

I'he h\ dni-eleel rie jiniject near JJombay also owed 
its imapli«)n to .lamsetji 'i’.ata who foimdi-«l a syndi- 
cate to work out the s»heme .••ml did much ]>reliminary 
Work in tlial eoMiaelioii. lie did not live lo see the 
inaiiouralioii of the project, his place on the syndicate 
bi inii lalt r taken up by his son Sir Dorabji 'Tala. 'I’lu* 
establisliim ni «d' an iron and steel imlustry in Iiul.'a was 
lileloiiu; dream of .lamsetji 'lata. He ]M'rson;dIy 
visited the iron <list riels id’ (Jreal Britain and America 
ami (onsiilled experts there. ^lany ditlieullies were 
eneounlen d in makinu' his selieme mo\ e but he pursued 
his ideal. 'I'Ikmi^Ii lie could not see the eom})Ietioii of 
his .‘alu-me in his lifetime, after his death it was entliii- 
siastieally taken up by his abh* sueeessor Sir Dorabji 
'lata anil t(»day in India we have one of tlie largest and 
most highly developed steel producing companies of the 
world. 


Tile name of .lamsetji Tata will always be 
as.soeialed with the Indian Institute of Science at 
Heiigalore, the hydro-elect rie power project in the 
Western ghats and the Iron and Steel Company at 
.lainshed]mr and he will bo gratefully remembered bw 
his countrymen as a groat industrial genius, ediioationist 
and j)atr>ol. In a special supjilenient to this issue of 
our jourm-.i we publish a life sketch of Mr. . 1 . N. Tata 
and an account of the steel industry at Jamshedpur 
M'rittcn by its j)rcscnt General Manager. Mr. , 1 . ,J. , 
(ihandy. 

Cattle Research in India 

• 

'I’hc value of veterinary research was stressed by 
His Kxcellency the X'iccroy in his address ^dcli\crcd on 
the occassion of the ojicning of Animal Nutrition W'iug 
of till* lm[}crial Veterinary Kesi'areh Insiitule at Izal- 
nagar. Lidia holds a substantial proportion of thc 
ihuncslic animals of the world, over luie-fourth of Hu- 
world’s stocks of cattle and two- thirds of its biitlalocs. 
Ill addition, she sustains something like 1)7 million siii'cp 
and goats. 'I’lu* aggreg.'ilc of domestic aiieiials is larger 
than that reipiircd in a projicrly balanced economy and 
impose.s a tm) heavy demand in lerms of fodder and 
feeding sluirs, 

'rile jirevalence of animal disease in Indi.'i is tlie 
mail, clue lo the enormous stock of aniimils which India 
houses. W ry heavy losses are sulTered from conl;igious 
diseases, such as rinderpest, aiithra.x, surr.*i, and the lilo 
ami lliese losses liave often menaced the actual carrying 
out of agiicultiiral operations. In India the bulloik 
being jiractieally the only soiirec of tractive power. 
e])idimics of animal disease deprive the cultivator both 
of the value of his working bullocks and of a large pi it 
of his crop. So long as disi-ase reigns imeoiilrolled, 
the cul'ivalor lends lo carry a very large slock so that 
in the cv.nil of epidemics there would be the chance of 
sufficient animals surviving lo enable them at least l<' 
carry on. Numbers therefore arc eonsidered more ini 
])ortant tlrin ipiality and with overstiM’king and the eon 
secpieiit shortage* of fodder, it is unlikely that tin 
average cultivator would maintain animals of substan- 
tial value. 

The lirst es.sential step towards the imj)roveinenl ol 
i'he cpiality of stock would then be the control of aiiimai 
diseases and tlic Imperial Veterinary Research Institute 
has done good preventive work in this direction, whieli 
the amount of production of anti-rinderpest and olhe* 
sera and vaccines indicates. 
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Ilcit‘vrnig to the lUfd of liaving a licallhy stock of 
aiiimals;, the Viceroy said that everyone is aware of Hie 
necessity of food witli etTeetivc and balanced iiiitriti\c 
value for the jiroper funelioninj( of the body. What 
applies to human beings applies with Kpial force to 
animals, (iood animals means belter and more proHtabli^ 
farming and more nourisliinj^ food. 'I’he important 
position which aniiiials occupy in Jndia's economy 
(hnnands that no etl'ort should be. spared to s»‘e that the 
resources of seienee and leehnieal skill are devoted tt 
examining the improvement of animal nutrition, and 
that the resulting knowledge* on this siilijeet is made 
available botli to the (jovernment deparlim nl and to Hie 
farming community at large. 

Canal of the two Sea.s 

At the western end of tlie Meililerraneaii Sea, liy 
It) 1*2, may he reali/.i‘d an ^■ngilleer’s dnam eonijiarahle 
to that which De I.(‘sseps saw fulrilkd at Hu* s^a’s 
easlt‘rn eii I in iSti!). From recent re])orts. it appears 
that work will start on the long jirojeeted “canal of 
the two seas " whieh will enable big sliip^ to [lass from 
Hie Allaiitie to the Meililerram'an through soiiHiern 
Franee. 

Ilolh iiiereanlile and stralegi<* \ aliu s are all.u lieil 
to this new waterway as cargo and passeiigi r \essels 
as wi?ll as warships from iiorllieru ports woiikl be able 
to reach Marseilles sevt’ral davs soom r and on a ndiu-ed 
fuel consiimplion without using the straits of (iibraltar. 

The waterway’s western terminal w»>uM la* in Hu- 
Hay of (liioiide, below Hordeaiix; and its t‘astern, *2 K) 
mile.*; distant, at Fa Xoinelle near Xaihoinie. Much 
»)f the task of eoiistrnelioii would consist of enlarge 
iiienls of the existing (Jaronne and Aude rner ehaiiiiels; 
tile only big new eiit re(piired would he aeiaiss the 10 
miles of open country separating 'rouloiist- from 
(’areassonne. 'File (’anal dii .Miili, a shallow slnieture. 
already Jinks these two biwns, and the. iiew cut pre 
sumably would follow approximately the same toiirse. 
•Nfiiior outs woidd be needed wlure the rivers billow 
awkwardly winding courses or Hie nature of their beds 
presents engineering dillieiilties ; hut Hu'si* uoiild not lie 
overfoi*midahle in iiumher or cost, for at 'r<mlouse and 
Carcassonne, the Garonne and the Aude after their long 
descent from Hie Pyrenees are mature slri'ams. 'rims 
though fhc new waterway would he. helweeii twice and 


thrice as long as the. world’s three most famous ship 
canals, its const met ion wouhl involve far less radieal 
alteration of Hie earth’s surface. Its atliiiilies would hit 
rather with the vast new internal watery ays of Russia, 
for whieh existing ri\er courses have ln*en largely used, 
than with Hie complex vtriielures at Sue/, Panama, or 
Kiel. 

'I'he pro jet I iii\t>hes the exeinalioii tif eliamiels of 
siitlieienl. de])th and breadth to permit si/eahle ships to 
proceed in both directions and pass one another aiiy- 
wliere enroule. The total cost, it. is ealeulaled, would 
lie about t*2l),0()0,()()(). 

India Meteorological Deparlinent 

The R(‘porl. of the Administration of the Meteoro- 
logical Dt partiiu iit. of llu: ( lo\ ermiieiil of India in ina7- 
.SS, I hat has heeii issued, describes Hie varitiiis activities 
of tile Di'parlmenl and summarises the improx emeiits 
lhal ha\e bu ll ellVetetl during llu* year. 'J’lie oiitslaiuF 
iiig developiiu'uls of Hie De^iarlinenl was Ihe prepara- 
tion, in Ihe t'vening with ellVel from 1st April l‘»a7, of 
a seeoml syimiilie weallu r eharl at l^loMa, as a routine 
measure, that olliee being thus able bi issue two weather 
forecasts a day. The printing of Ihe afternoon 
synoptic weallu r map i:i the Ituliaii Daily WeallliU* 
Report together with llu* map of tin.* lu xl morning has 
also inhanet d llu* valiu* of the R» jiort to the genera" 
puhlie and lu U oroii.gie.il m i \ u i s of the world. 

Another iinjiorlaiil imprio einenl was the iul rotluel ion of 
the bn a'lea'*! of sMu plii* il.ala. Iwiee d.-iily, riiun short 
wa\e ai I'niiaiii ie.il staliiuis at Caleiilla and Karachi with 
I rfeel irom Isl ,\iigiisl At the iiistaiue of Hu* 

Royal Indian \avy, lu’oaih asl ing of syiu)|)lie data and 
ws.ilher iMilhlid'. for ihe ulinh ui lie leiliaii waters for 
the belli 111 of sliipjilMg at st a vv.is aUo .•irraiiged from 
Ihe Na\\ W’ireKss .‘Station at Ihanliay in ;uhlilit)n to Hu*, 
hroadeasi s isMud from the mil wii’ih«»s slalioiis at 
Hombay and Caleiilla. .\long' with llu- expansion of 
tivil ;i\i;ilioM, e\)i:tiisio;i aiul luiprox i uu iil in the mete- 
ondo-.'ieal sm iei w;is eoiiliuiud. .'sodu- riin-i iil wiallu-r 
slalinns were opt lu-il ami night pilnl halloofi o]»ser\a- 
lions started at three stations in the Persi:in (iulf and 
at ,luhu (Homhay) in eonneelion with the projected 
seapl.iiie service and the extension (d air routes in soiilh 
India. ’Flu* e.xisling arrangements along Hu*. 'Frans- 
hidia .Mr roiile were revised and improved to meet the 
reipiireiiieiils of the Kmpire Air -Nfail selieme. A routine 
system of exchange of weather , reports between llie 
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principal aerodromes on tlic Karachi — Madras air route 
was also inlrodiiccd. Ctuuiirrcntly with the sr])aratioii 
of Hurina from India with circcl from Ist Aj)ril 
the Burma Meteorological S<‘rviec, took over the 
administrative control of all observalories in Burma, ex- 
cept that of storm warning to shipping' in tin* Burma 
waters and to Burma ports, which latter work was b**- 
ing done, as in tlu* past, by the C'aleutta Office of the 
India Meteorological Department. 'Fhe Burma Metero- 
Jogical Dcpartiiieiil began broadcasliiig of synoptic data 
of stations in Burma from Oetol)er 19.‘t7. 

An idea about the aitivities of this Dipartment can 
be had from the fact that more than (il^OOO messag«s 
W'cre issiK'd to ship])ing, aviation, railways, agricultural 
and other public interests. 

Besides the routine activities mentioncil almve a 
fair amount of progr(‘ss was maintained in investiga- 
tional work. Several special j^roblems of metc<»rology, 
aerology, s(‘isnioh»gy, aslroi^hysics and agricultural 
meteorology, were undertaken. As a first .step in the 
programme, of intensive upper air surveys during 
cylonie storms, about 2.^jt) special ascents of sounding 
balloons were made at < Ighl jilaees in India during the 
imnisoon season, the main aim being to sliuly properties 
of air masses giving rise to depressions during the 
southwest monsoon. (.\msi(h rable attention was devoted 
to the subject (»f the sources of energy of storms and 
simplified grajihical methods of calculating available 
energy were devised, special attention being given to 
the role of water vapour as a source of energy. 

Calcutta University Convocation 

In the course of his address at the annual convoca- 
tion of the Caleiitla I'nivcrsity, the Viee-C’hancellor, the 


Hoii'ble Mr Azizul Hiupic, reveiewed the pa.st achlevc- 
ment-s of the university, its present activities and future 
needs. In the past, this university lias been the pioneer 
ill advancing the cultural needs of our people and the • 
whole slriicture of our national life and thought has been 
profoundly affected by Ibis university. It lias givei^ 

I lie country leaders of p«»litieal, I'eonomie, social and 
industrial and seientifle activities. Jt has made valu- 
able. contribution in extending the bounds of human , 
knowledge and led the people to greater appreciation of 
arts, literature and science. The teaching and research 
departments starttrd only about twenty years ago, liavc 
done valuable w’ork; but the work has always suffered 
from want of suffieient funds resulting in paucity of 
staff and difficulty of maintaining propcrlr equipped 
laboratories. The laboratories and other buildings of 
the university are scattered all over tlu* town and tlu're 
is iKi rtinm for (‘.virnsioii or aceommodalion of all I lie 
braiiehes of liiglur studies and researeh. If satis- 
factory progress of the research activities of the univer- 
sity is to he maintained, the Viee-C’haneellor pointed our 
that there is the immediate urgent need of a wi ll- 
planned and properly di signed laboratorv. 

If Ihe univ(‘rsity is to provide for gri'ater fai*iliti«‘s 
for more knowledge and ojiportmiities for furtlur 
studies and researeh, gn*ut»‘r finam^ial aid must he 
forthcoming from the State as \vell as from ])rivale [icr 
sons for nt'cessary (‘xpansion and proper mainlenaiiei' of 
the activities of the university. It can also reasonably 
look forward for such aid to the industrial eoneerns in 
the eoniitrv, who are undoubtedly Iwnelited from studies 
and researeh in the university. The Viee-Chaneellor 
made a special ap 2 :)eal to notable firms and industrialists 
in the i^rovinee to assist tin* university by extending 
financial aids and by appointing larger number of its 
scholars for researeh and specialized w'ork in the 
industrial eonei'riis. 
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Science in Industry 


Electricity in Poultry Farms 

• 

During wiiiliT wlicn luns arti foiiiul Ui lay eggs 
sparingly, a large- s<-ale ])miltry farm in P«niisylvnnia 
has taken recourse to eleelrieity to inert ase the egg pn>- 
Juelion. In isivered-in eoops liglit is proviih-d U> 
give 12 hours of daylighl in winter which is conlrolli‘l 
aulonialically. Tin's 12 hour-day allows tlie hen to eat 
and drink more than usual in the (‘old inonlhs and the re 
fore increased egg laying is assured, 'rids l(mg-d,.y 
treatment has been found (o he (‘ffeetive only during the 
winter months. It has heen rc])orU‘d that late-matur- 
ing pullets can he indiurd to ]irolong their laying 
S(‘ason by two months. 'I’lie (‘ggs whiidi are commonly 
laid in winter are “ .soft shell " eggs. Thest* eggs crack 
easily. To remedy this defect, ultra vi<dei radialhm is 
used which increase the calcium assimilation of laying 
stock and the additional chalk hardens the .shell. 
.\nothcr inl(‘r(‘sting result (dilained in the, farm is that 
sterilizing iillra-violel, radiation has deereased chick 
mortality from 20 to 1 per cent. Tor a farm of 2000 
liens the experimental results may hit tried ]n'oniahly. 
'riic farm referred to, uses eleetrieily in brooder house 
for warmth and in harn for mincing and grinding food. 

- Trom the 1U‘ama Journal, 

Electricity Consumption in Great Britain 

The licama Journal re])orts, that “the output of 
electricity in (Ireal llriiain rose during the past year 
hy 1 ,4 74,000,000 units. ’ Returns rendered to the, 
Kleelrieity Commi.ssioner.s .show that the total nmiiher 
^>f unit.s generated hy authorized iiiiderlakers was 
‘it, 376, 000, 000 units compared with 22,002,000,000 
units in 1937 — an increase of 6.4 per cent. The. rate, 
uf expansion showed marked fluetualion during the year, 
tn March and April the rule of increase fell away to 

and, 0.9 per cent respectively but ro.se to lt.4 in 


.May. June (2.1 ))er eeiil ) and Noveinher (2.7 per 
cent) W(‘re also low ])oints. 'riie e/Ieels of the .slow- 
ing up of trade, and industrial activity was most pro- 
iioimc'id in the early part of the year and llu* abnormal 
weather (‘oiiditions in Deeeniher are rt“Heeled in the rise 
in the percentage increase for that iiu»ntli to 7.1. 

'rile growth in the (hunand for eleetrieity has been 
continuous ov( r a long ])(‘riod of years, and, with the 
steady devel(»pm(‘iit which is taking place in the use, of 
eleelrieity' for all piirpo.ses, the prospects are that ever 
higher (hiiiAuds will have to he met by the eleelrieity 
supply industry. Within the past six years the out 
pul of el(^elri(‘ily from the public supply systems has 
almost exactly doubled, the outjiul for lht‘ year 1932 
being 12,211,000,000 units. 

During the yiar the capacity of the sel('el(‘d sta- 
li(ms associated with the (irid system was inen'a.scd by 
bringing into service, some 700,000 kilowatts of new 
generating plant and bijiler iilanl, with an evaporative 
capacity of S.OOO.OOO Ib. per Iiour, which had been order- 
ed in pre\i()us years. 'I’o meet llu* demands for eleetri- 
eitv which it is (stimaled will la* refjiiired ditring the 
winters of 1910 and 1911 the ('ddral Klectrieily Hoard 
last year, with the approval of the Klectrieily (^onimi.s- 
sioiK'rs, made arrarigimeiils with the owners of the 
seleeled stations for a further increase in the aggregate 
capacity of those .stations by some S0(),00() kilowatts of 
new generating plant and 11,000,000 lb., /hour of boiler 
plant. 'I’he eajiilal expenditure involved in these exten- 
sions is over €11,500,000.“ 

Vitreous Enamel for Chemical Plant 

Sjieaking before the graduate members of the 
Institution of Chemical Kngineers, Kngland, ^fr W. K. 
Henlon explained the propertii s of enamel that .should 
permit its u.se in ehemieal industries. Vitreous enamel 
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lias been dcsiTibrd as a ^lass adapted Id adliere to iiitlal. 
'Fo make this ^lass resistant to ehtinieals, there must 
be pri’seiit in llu- enamel a mixture of detinile })ropor- 
tions of alkali silicates and the alkaliin’ eartli silicates. 
'Flic eoetlieii nl of thermal i xjiansidii of the ground coat 
and that of the e()\er«oa( stionld be adjusttal between 
iiJH) and ;t()() (that of east iron Iiein^ ;{.•{()) to (nsiiia* ]»ro- 
])er adlu-reiiee lielweeti "lass and metal. An increase of 
silica usually raises the acid nsistanee hut at the saim* 
time lowers both the tensile slren.y,ih aiid the eoeltleient 
of expansion ; boric oxide increases the streni»fh, but 
beyond :i eerlain limit it damaj^is the resislivily. l‘\ir 
chemical plants it is best to use an enamel of lii!L*h melt- 
ing*; ])oinl. 'J'his enables the jj^as, which is j*i\eii oil' by 
cast-iron or slt'cl when healed tti (iOO 700' (' during* 
])roeess, to eseaiie before fiisinir the enamel and thus 
pnwenis the formation of pin-holes on the enamel 
surface. As th(‘ dry process of enamelling eiiabh s the 
ns»' of a very hard and highly resistant enamel, fusint*' 
at. about .‘)00'^(\ the ])roeess is ncommended for 
manufa<‘ture of chemical waia s. (\msI iron vessels 
ha\in;< no joints are suitable for manufaeluri* of tluse 
wares; steel-vessels, <in the otiu r hand, are to !><• wehh d 
and these wehls are sources of pin-holes, ^^ueh atten- 
tion and care should, lunvever, lx* j»iven to the desii*;n 
and method of eastini*' the vess< ls to be enamelled. 'Fhe, 
h<‘at transfer eoeffieient of enamel h d wares, reported by 
INfr Menton, is to M. L' jier s(|. ft. per hour per 
<lill'er«’nee of temperaturi* during ln'alin«i; uji aiut 
SO M. 'F. I' ilurin^’ evaporation. \'essels up to a eapa- 
eily of 12U00 gallons and ])roviiled with steam jaektds, 
stirn rs and capable of withstanding hij»h pressun s are, 
at present, enanu'lled at the (’annon Iron b'oundries 
Ltd., Kn^land. 'Fhesi- wares ar<' highly resistant to all 
ehemieals < xei'pt alkalies. 'Fhe most corrosive acids 
such as *J'y sulphuri(; acid and 5- 10 oxalic aeui only 
slightly destroys the ^la/e after proloni^ed periods of 
workinjij. /ine ehhiride and sodium sulphate, when 
evaporated to dryness in such vessels, attack these very 
slowly. 

Industrial Protection against Air Attack 

'Fo jiroteet the industrial plants, public utility 
imdertakinjis and the men employed there, in ea.se of air 
attack in any future war, there shonlil be a iininber of 
smaller shelters of large one and tln-se should be 
preferably be sil;.aled below the ground level, or fail- 


ing which, on the ground floor and .should be gas-proofed 
by making them air-tight. Trenches dug on open 
ground arc proof against almo.st everything except a 
din-et hit and therefore they .should be eonstrueted on a 
staggered .system, .so that in the event «>f a direct hit ' 
a part of the .system may oidy be destroyed. There 
should always be two separate iiiean.s of entrance and 
exit and all entrance.s should be provided with air locks 
as prevention against poison gas. Gas j)roof shelters 
should be ecpiippeil with ventilating ])lants xvhere the • 
air will be drawn through an active carbon filler. Such 
shelters, if not V(‘ntilat<'d, can o?dy atl‘or<l accomodation 
It) one person per 7/5 S(|. ft. of interior surface area. As 
ngards the main buihliiigs, they will generally be j)ro 
teetcil with sand bags. Tn the main plant inflamma])le 
articles should he stored under-ground anil all glass 
windows shoidd be sereeiuxl with dark blinds and pro- 
tected by wire netting. Tnlernal lightings and illnmina- 
tions should be reduced by reduction of voltages and in- 
troduction of filters. 

'I’hese are soim* of Hu* tm thods jxtintetl out by Air 
\. I*. Fortehmoiilh at a meeting of the Institution of 
( hetiiierd I'. iiginci rs, Kngland. lli- suggested eerlain 
materials for slu ller const ruelion ami plant protect ion, 
sneli as mild steel plate of thii'kness: bollow' strne- 
ture of 15.1" Ihiikness, willi a 2 inch cavity, built of 
stock brick on eeinenl mortar. Ai-eording to the spi aki r. 
lO" reinforixMl eonerete have been found to r(‘sist the 
punching shear etl’eet of tin* splintf i's. whieli may imlin <- 
tensile slres.ses between the front and tin* rear faces of 
eo?ierett; walls. Reelangnlar links, eonneeling hack 
and front reinforeements, of |" diameter rods at Ti" 
centres form a suggesleel arraiigenieiit which lias been 
tested siieee.ssfully. 2- ft thick wall of shingle enn 
taiinel between weioel or slue*ling is alsj) etfeelive*. 

Electric Power in Italy 

Italy has no abundant water supply ne>r easy 
senirees fmm W’bie'h she can draw' snfFieie*nt ehe-trie 
power. Mut this handieaj) has been overeeime by tin* 
e*onslruelie>n of .seasonal reserve)! rs. 20 gene*raling 
slatienis arc fed by 12 siu*b sle)rage reserve)irs, the 'I'irso 
reservoir with a capacity Of t‘l7() niillie)n eiibie mete rs 
being fhe. largest in Eure)pc. Out e)f the te)lal energy 
generated, it per eeiil .supplies motive* pow'er for indiis 
try and ^5 per ee*nt is used to generate* heal, mainly feir 
e-lcelre)ehemieal anel ire)n and .steel industries. In tin 
e*h'etritie*atie)U e)f railways e)nly 10 per eemt e)f the 
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energy is consumed and in Europe. Italy has I lie long- 
• est electrified track Of 3000 miles. Lack of a stand- 
ard system of elctrification has hindred more progress, 
in this line which concerns the Stale and private 
owners ns W'ell, as a part of national plan for using 
water power. Hesides these, though much is said ahtuM 
• the role of electricity in irrigation and other agricul- 
tural schemes, in Italy they are eonsiiining only 1 ])er 
cent of the total output of energy in spilj* of niueh 
pubieity. Consumption of power, therefore, is more 
directed towards indiLstrial plants to make her a 
powerful self-sufficient country. 

In inefia, people have developed a soft heart for 
rural welfare and much ])ropagauda is ht-iug <‘arried in 
favour of harnessing electricity for the service of 
agriculture and thus enriching the people of this 
lulrv, which is ])redominantly agriiulliira!. 

I’nitcd Provinces a very costly grid system tif electri 
fication (the Upper Ganges Hydroelectric Scheme) 
was launched ostensibly for I he amelioraliiui of the 
hardships of the agricultural population. Hul it is well 
known that unless there is a constant load, the capital 
sunk on such projects can never bring their proper 
return, and agriculture, from its very nature eaiinol 
assure a eoruslant load, 'riiis is verified by negligihly 
small consumption of clei trieity for agricultural progre ss 
ill ftaly as also in Russia. 

Indian Roads Congress 

The Indian Roads Congress eonchuh-d its fifth 
session recently in Calcutta. The Roads (’oiigress had 
standarised units of weight, mea.su re and cost to be 


ii.sed in road s])eeifieations, estimatt^s and reports; and 
form for recording jiartieiilars of eperiments «*nrried 
out on roads, had standardised speeifieation.s for sizes 
of .stone metal and nomeiielature for biluminous mater- 
ials and types of construction. It had also laid down 
standard method Of recording traffic slatisies and had 
given attetion to the standardization of road signs. 
The Roads Congress had been resjionsihle for the 
Gi>vernment of India undertaking to finance the establish- 
ment of a Test 'I’raek at the Government 'IVst House, 
.\lipore, and a Silieme of soil research in eonneetion 
with earth roads. Actual tests on roads con.strueied 
under varying conditions of climate and traffic using 
ditf«*rent materials in different proportions W'ould take 
years of experimentation while, comparative results 
eouhl he arrived at in a short lime on the 'I'esl Track. 

Ill opi ning I he session, llie Iloiride Maharaja Sris 
(‘hnndra Xnndy, Minister of Communication and Works, 
I* ugal, stressed on the need of improvement of hidloek 
earl and of the impro\ I'meiil of Ihe resistance of the 
roads. Kmphasi/ing the importance to this eourilry of 
the problem of iinmetalled roads, the Maharaja thought 
that the iinmetalled road and the hiilloek cart, hard 
though the latter was on the I’ornur, were likely, for 
many years to couu*. to lie tin* priiu ipal factors in goods 
Ir. nsporl for the millions of |hoi)1c who were engaged 
in the cultivation of the soil. 

Suggestions that the hiilloek cart traffic should be 
discouraged on new roads w'oiild, however, find dis- 
favour among the. jiiihlie heeaii.so a restric'tion on such 
a large .scale without providing for similar eluaper 
methods of transport will very seriously affect the 
commodity markets, speeially that of I lie agricultural 
produce. 


A Synthetic Fuel Industry for India 

K. M. Chakravarty 

of ('li(>iiiiNtr>. Dm-i'a I'liiiprsiiy. 


In view of the recent world events, one can no entirely on this .source even to-day. Since the War and 
longer think of an automobile industry, without thinking ])arlieularly in reeeiil years, the European countries 
Hi the same time, alnnit the fuels that would be. eon- have been trying to he independent of foreign supplies 
Slimed in motor engines. In pre-War days, the of commodities, jiartieularly lhos«‘ which are of vital 
primary source of motor fuel all over tlie world was imporlaiiee in times of war. Naturally, therefore, 
the naturallji occurring petroleum. In India we dejieiid countries having an inadequati*. or* no natural source of 
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|X'trolfiiin, arc, ))rcparirif^ syntliclic motor fuel from raw 
materials of wlticli there may he an abundant local 
Nuppl\'. Vari<jus suhslilules for ]nlrol, sjilid, licpiid 
and gaseous are in use. 'I'lie eosi «)f ])roduetion is of 
secondary importance. To he self sufficient at any 
pri<*e, to keep the. people <inpIoyed and to utilise the 
indigttnous re.sourei's, are the guiding principles now in 
vogue. 'I'he extent of substitution as achieved .so far 
in KiirojH* will he evident from tlu^ following 'I’ahle. 


consideration in Turkey. The Government of Australia 
appointed some time hairk a committee to enquires into 
the eeonomit: possibilities of an oil-from-eoal industry in 
Australia. 

Another method of preparing synthetic motor fuel 
frtan coal is known as tlie I'iseher-Tropseh process by 
which motor fuel, kerosem*, Diestd oil and paraffin wax 
can be obtained. Kven low grade coal can be utilised , 
as the starling raw material. 'I’he production of one 
ton of oil requires appro.ximately 5 tons of coke if this 


TABl.K I. 

Amnunl of SHhstUutc Furl Citusumrd in 10^17* 


( Jor.NTUY 

(teniiany 


'J’OTAI. Si nSTITI Tl* 
IN 'J’oNS. 

.. 1,111,200 

S 'I'oTM, LioIIT 
MoTOK b'l KL 
CoNSirMI'SION 

IN 'FoNS. 

2,587,200 

PkIK KNTAt 
SrnsTiTr'i 

51.. 5 

Kslj)nia 



7.1.31. 

1 1,01 1. 

5 1 .[) 

('/ei'lmslovakia 



(> 1 ..‘Its 

215,000 

28.5 

l.iihuania 



1,2(»S 

5,580 

22.7 

Hungary 



i,‘i,;Ht 

(i7.7l8 

19.7 

Poland . , 



17,500 

90.2.‘l() 

18.3 

Lativa . . 



;i.;is5 

19.012 

17.8 

Yugoslavia 



;i.7;fo 

29,590 

12.0 

Melgium 




100,(>2 1. 

9.0 

b' ranee . . 



2 P 2 , 0 1-2 

2.770,100 

8.8 

United Kingdom 



;i.si.,ioo 

4 , 71 . 3,200 

8.1 

Italy 



;fO,2(io 

173,830 

7.7 

.\ustria 



10,2J)0 

1 13,374 

7.2 

Sweden 



15,432 

i.)3,J30 

3.1 

Holland 



10,584 

381..7 1-8 

2.8 

Finland 



2,8 t2 

1 10,250 

2.0 

Swilzerlaiid 


. . 

2,989 

199,822 

1.5 


* From the rrtroUum Tinuts^ /5, 4? 1938, 


Synthetic Oil from Coal 

'riie rc.s^?arche,s of Jlergius revealed the most 
im])orlanl fact that coal can actually be converted 
into oils under certain eoiulilions by the action of 
hyjlrogen. f/argc-seale plants are operating or about 
to operat(‘ for production of petrol from coal, low- 
lein])erature tar, creosote oil, and eriidt! ])et.rolcuin, in 
Kurope. A good deal of activity in this din'ction has 
also been shewn by other countries. Japan’s “Seven 
year plan " for the home production of lupiid fuel is 
well-known. Plants for the synlh<*sis of liquid fuels 
are under eonstruclion. Synthetic plants are also under 


is used as the raw material or the same amount of <‘oal 
if this is gasified completely. Of eour.se, the amount 
varies considerably according to tlu^ kind of coal used. 

Though of a later development, the in«lustrial 
siu-eess already achieved by this process is comparable 
with that attributable to the Hergius process. In 
Germany both the Ihrgius and the Fiseher-lVopsch 
pn>eesses have made great strides in solving her oil 
problem. The estimated production of motor spirit by 
this method early in lO.'i? was at 150,000 tons. Several 
large companies have recently been formed and as a 
consequence, the total production will be at the rate (»f 
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530,000 tons yearly wlien all the plants are fiinetioii- 
in;?. One plant wliieli is operating in Franc e, prodiiees 
motor fuel at the rate of 13,000 tons lur year. 'Fhere 
are, on the whole, already eight plants oja rating in 
Kurope and the total yield this year will rise to a ))ileh 
of about 000,000 tons. The Synthetic Oils Ltd., arc- 
erec'ting for trial a small eommereial sc-ale jilant in 
Sc‘c)tland with provisions for extension to a large scale 
eeonomie size plant. 'I’lie building of thrc'e large scale 
Fisc-ber Tropseh planls for Japan by the Koppers (\). 
of K?<sc‘n has, most ])rc)bably, bc-c-n eomj)lc-fccl by now. 
It is stated that the (Jovernmc-nt cjf Japan are ])lanning 
an annual prochietion of S5,S0,()00 gallons of motor 
spirit and 40, 1-00,000 gallons of heavy oils by this 
process, 'riiere was a proposal in ( 'zcehoslovakia to 
start a factory to meet , of the total eonsuinplion 
of petrol. 'File erec-lion of a plant is also stalc-d to 
have: been ]ilnnne({ for South iVfrica. 'Fhe Australian 
(joverninent as mentioned before, are exploring Ibc 
eeonomie aspc-els of the' oil from-eoal industry as a 
whole. 

Benzene Motor Fuel 

When coal is hc'ated to a high temperature 
(SOO'’ in absc-nce of air, gas tar and coke 

:ir«- obtained. Menzene is pre sent both ifi the- gas and the 
tar. It can be removed from the gas by scrubbing with 
oil or activated carbon. Tar is distilled to recover the 
beiizcuK* motor fuel present. Jn this way, a maximum 
yield of 3 gallons of beuze-ne per ton of e*oal can be 
obtained. Henzene, whic h has got high anti knock pro- 
perties, is used gernerally as a blending agent for 
low grade motor fuels to raise their anti-knock value, 
'i’he production of benzene- motor fuel in the different 
countries of F.uropc' will be found in the fe»llowing 
'Fable. 

TAHLF II. 


Production of Itcnzcnc M<dor Fuel In Different 
Coun tries* 


Country 

'Fonh 

Crermany 

.. 321,100 

Czechoslovakia 

11,700 

Hungary 

3,038 

Poland ^ . 

9,800 

Hclgium 

3ri,!Hj(i 


Country Tons 


France 


78,400 

United Kingdom 


. . 225,400 

Austria 


8.03(5 

Sweden 


4‘)0 

Holland 


10,584 

Finland 


19(5 

Switzerland 


2,910 


'Fo r A I. 

. . 808,010 


* Froni till* Piti'tthuin Tiiuts, /5, 4tt, 1938, 


'I’he* eonsumption of the* benzene motor fue-l, as 
slu‘wn in the above 'Fable meant for the- e-onsuniers in 
F.urope* a cost of .€t).M)2.(>()() in e-xe-ess of what it would 
liave be-e-n if gasolines we-re- biirul inste-ael. Hut in 
spite- of this, I hi industry is proleeleil to make- its 


dive-rsion ])e)s.sible‘ to the* 
time*s of emergency. 

man ufae-t lire of e 

xplosives in 

Alcohol Motor Fuel 



In Kurope*, (ie*rmany 

and Fr.'iTiee* eonsumc a huge 


volume of ])ower ale-ohol. Ah-ohol bh-nds varying froni| 
10 to have* been iise'd in (ie-rinany and that from 

10 to 30^ in France*. Due* to the stiorlage of alcohol, 
.synthetic methanol also is being uscel for the ]mrpose 
in fie-rmany since; 1.93(). 'Fhe ee)n.sum[>l ie>n of power 
alcohol in these, two eountrie*s lre)ni year to vear, is 
.shewn in the following 'i’able*. 

'FAHLK III. 


Consumption in tons of PoK'er Alcohtd in France and 
( iennantf.] 


Ykau 

(iKRM ANY 

Fh \N(K 1 

.rnol'KAN 'Fotal. 

1.9.30 . 

? 

27,140 

57,820 

1931 . 

49.000 

51,058 

118,580 

1 932 . 

93,100 

(57,718 

178,3(50 

1933 . 

. 132,300 

17(5,1-00 

35 1,7(50 

1931* . 

. 1()(5,()00 

198,91-0 

43(5,100 

1,935 . 

. 1(5(5,(500 

314,874 

5(54,480 

193(5 . 

. 202.8(50* 

297,822 

(533,080 

1937 . 

. 205,800* 

1 50,322 

499,800 


* Jni-luiii‘S iiietliaiiol. 


•j-Froui the led, Knp, ( turn, M), 1098 , 1938 . 

'Fhe following 'Fable* ;igain shows the* ])eiwe*r alcohol 
eon.sumption in the diffe rent eountrie s of Kurope during 
1037 and the pe*rt*(*ntage of ])owe-r alcohol in compari.son 
with the total weight of motor fuel con.suimal in tliosc 
e'ountries. 
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'I’AUI.K JV. 

Ptncrr alrohni vou sumption in tons in different countries in 1US7, 


(’oi’NTllY 


Cjcrinaiiy 

('/.ri'lidslovakia 

Italy 

Ijiiilfil 

Swcili'll 

lliiii^arv 

J'oland 

Vii^'o.slavia . . 

Austria 

Lativa . . . . ‘ 

Liliiiiania 

'J'oTAr 


We find however Iliat in the L'liileil Kiiiplom the 
amouiiL of power alcohol eonsuinial is a iiej^liji^ihle 
frnelion of tlie total (|uantity of motor fuel uiilisi'd. In 
Cacehoslovakia and IJthuania, the jj<*reenlaj»e reached 
values as iii^^li as !i.'I and 22.7 res])e»‘livt;ly. Great 
Britain has never enforced the use of power alcohol for 
blending purposes, 'riiis is partly duo to the fact that 
the raw material, inolas.ses, will have to he imported 
for the purpose. A.s a matter of fact, the British 
Government has recently imposed a tax of J)d ])er gallon 
upon alcohol produced from imported molasses. Other- 
wise probably Indian molasses might have found a 
market in (ireut Britain. Bui while the sale of 
gasoline during the first quarti'r of the year amounted 
to i*l 2 4,000,000 gallons as again.st .‘119,000,000 gallons 
in the same period last year, the alcohol .sales increased 
from 000,000 gallons to ll, 800,000 gallons in spite, 
of the. tax, as numtioiied above, on the .sah' of ])ower 
alcohol. 

In Japan, the Monopoly Bureau of the Depart- 
ment of Finance has tleeided to appropriate 1,000,000 
Yen (Rs. I.‘l,.'i0,000j for the construetion of live alcohol 
plants during the year 19;JS .‘19. Fbieouraged by the 
alcohol monopoly law, 'rakaslii Iron W'orks of Osaka, 
has .so far built .seventiTii units, the largest having a 
daily capacity of 425 hectolitres (9;i.'50 gallons) 
of 99.8% purity. In Formosa, by the end of the year 
193H-.*J9 an annual capacity of *1.50,000 metric tons 
(14,000,000 gallons)- will be available. 

m 


*OWKH Al.COilUh 

Total Liuht 

Pr.HcuNTAuii: or 

(^0N.Si;Mi>T10N 

Motou Fukl 

Alcohoi. 


Consumption 

Sl’BSTITL’TK. 

. 205.800 

2,587,200 

8.0 

. 150,332 

2,777,400 

5.0 

49,588 

21.5,000 

23,0 

30,200 

473,830 

7.0 

15,080 

4,713,200 

0.3 

1 1,890 

493,130 

3.0 

10,2.90 

07,718 

15.2 

7.8 10 

9(1,230 

8,.l 

;i,72 1 

29,590 

12.(> 

2,251 

143,371 

1.0 

2,150 

19,012 

11.1 

1,271 

.5,580 

22.7 

. 500,094 

J 1,051,918 

4.3 


In most FiUropean countries, particularly German) 
ami France, the alcohol industry is heavily subNidi.sed. 
Ill (ieriiinny a subsidy of 19.6d. and in France that of 
I8d. per gallon are allowed. The total inom.dary loss 
l)y way of tax remission, subsidies and extra cost to 
consutiu'r that was borne by diflerent Fniroja’an count rics 
during I9.‘l7, will be clear from the following 'Fable: 

FAIU.K V.* 

R.S. 

.. 42,00,89,810 

.. 12,19,01,150 

4,9:i,;i2,:i(J(» 

1, 10,27, o;io 
80,00,450 
44,02,150 
24,73,800 
22,05,140 
16,53,440 
11,18,630 
10,20,110 
7,61,460 
4,82,790 
2,00,080 


loTAi. Rs 02,47,14.890 


- From the iV/roleawi Times, /5, 50, 1938. 

SCLBNCE & 

0 U L T V B 


Germany 

France 

United Kingdom . 

Ita’y . . 

C/eehoslovakia 

Hungary 

Yugoslavia 

Sweden 

Poland 

Latvia 

Austria 

Kstonia 

I.ithuania 

Finland 
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'I’lit; loss of Its ()!i,'l'7,1'4,SyO due to eoinpulsory 
,iise of ])owcr aleoliol indicates, in clear terms, how 
iiilciise is the desire of European countries, particularh’, 
of (ictrinany and Eraiiec, to protect their alcoiiol 
industry. Tins desire is intcrpretuhlc, as a measure 
not only against a shortage of motor fuel in time of 
^ war but also against a .shortage of munitions for which 
alcohol is a prime material. 'I'his interpretation is 
sid)stantiated by a recent report of the Mining and 
J\)wcr Commission of the Ereneh Chamber of Deputies, 
wiiicb runs thus: "So far as alcohol is (smceriied, war 
lime requirements for the explosive industry, for 
solvents aiu| for im‘di(‘iiial purposes, would be .so great 
that they would far exceed the domestic production.” 
The sharp deidine of alcohol used in motor fuel during 
finds a jmssible (‘X))lanation in its diversion 
towards the preparation of explosives, 'fhe repeated 
war thn'ats have made the use of alcohol in any subs- 
tantial quantities as a motor fuel, more or less impos.sible 
at the ))rcscnt moment. In Italy, at present, oil 
companies are no longer com])cllcd to blend alcohol with 
regular grade gasoline.* 

Compressed Fuel Cases 

'fhe introduction of light alloy cylimlers made 
possible the use of compressed ga.scs as fuel in motor 
vehicles. I’lie police rcgidation permitting their use 
gave the ncedeil inij)ulse for the adoption of gas pro- 
pulsion for motor cars in Germany and it is estimated 
that over 150, 000 tons of ga.soline have been replaced by 
compressed gases during 'fhe use of compressed 

gas as a fuel is the greatest in (jcnnany. Italy comes 
second in the list. There are already 500 buses and 
trucks in Milan and Florence area using compressed 
natural gases. At ])resent, about 40,000 tons of 
Petroleum gasoline are replaced by natural gases per 
year, 'fhe .use of these ears is encouraged by the 
(iovernments of Germany ,and Italy by a reduction of 
the taxes payable. 

In Stuttgart, sewage gas has also l)een siiecessfiilly 
•isetl. It contains 7.95% methane when freed from 
<arbon dioxide and hydrogen sulphide. One cubic 

* The readers will find it int.ere.‘«ting to read the article 
>n Power tAlecdiol which jqqieurejl in Scilnck and Cui.turh 4, 
' 228 . 1938 . 


metre (35.3 Cu. ft.) of the crude gas i.s equivalent to 
lle.e. of petrol. 

Tlie road transport is becoming more and more im- 
portant in Irulia. The railways are finding tlie compel i- 
tion very keen in certain areas. In England nowadays, 
no fewer than 1,272,000 persons are engaged in road 
transport whereas only 075,000 arc eiiiploy<‘d in the 
railways, 'riioiigli reliable figures are not available, it 
is true that in India too, as in England, the road trans- 
port is gradually gaining ground over rail Iraiisjmrt. 
The Indian Motor Vehicles Anu-iuliiicnt Hill of 1930 
is indicative of the iiiiportaiiet* that road transport has 
acquired in recent years. 

'i'hough it is ))ossihle that substitute fuels will he 
u.seil in the road transport, the eoiisumption of gasoline 
type fuel will still predominate in India for years to 
come. Aviation also will ej»ntitiiic tt» lake; more and 
more important part in the matter of transport in India, 
'riie consumption of aviation spirit will gradually 
increase on that account. 

Practically, the whoh‘ of India’s petrol requirement 
i.s drawn from foreign ^•olmt^ies. Of 103,198,943 
gallons of j)ctrol consumed during the year I ‘>37, 
only gallons were proiliici'd internally 

whereas .38,149,143 gallons were imported from Hnrina 
and th<* rest from othm* foreign eoimlries.* 

'Phe rea.sons, which promj)ted the Hritish Govern- 
ment in 19,33 to pass tiu* British Hydro- carbon Oils 
Product Hill, t)roleeting indigenous production of motor 
fuel and thereby clearing the jiatli for erection of 
the well-knowui Hillinglmm plant, also exist in 
India. Furllier, as in England, .so also in India the 
coal industry is not in a nourishing state. A plant of 
the Hilliiigliam type having production capacity of 
150,000 tons of mi>tor spirit annua ily, consumes 000,000 
tons of coal, thenrby, finds employment for 2000 workers 
in the factory and for 2000 miners in the coal fields. 
In the follow'ing table, arc given the amounts of import 
duty and the tax imposed by the tlilferenl governments 
to subsidise their respective indigenous motor fuel 
industries. 

Economics of the Oil-From-Coal Industry 

As a eomproinise helwecn the estimates by the 
Imperial Defence Committee of fireat Britain, tlie 

* Dili a kiiiilly siqipliccj hy tin* Dinrlor, (tcologiral .Survey 
of ludia. * 
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TABLE VI. 

Jill port Dufy and Tajr Imposed on Motor Fuel* 


Country 

Cilff 

Gasoline Price\ 
Annas 

Per fpi lion. 

Import Duly 
^Innas 

Per ijallon. 

Import l^tiiy and Ta 9 

A nnas 

Per (jail on. 

Italy 

Rome 

3i).0 

2(5.2 

27.2 

(iermany 

Rerlin 

31.8 

16.6 

19.2 

iJtiiuania 

Kaunas . . 

33.7 

12.1. 

12.4 

Jbdgnria 

Sofia 

26.7 

15.0 

20.8 

( V.eehoslov akin 

Erague 

22.6 

2.7 

8.6 

P.'destine 

.l('rusfdcm 

22.1 

1 1.1 

11.1 

^'ogosl.avia 

Helgrailc . . 

21.8 

3.6 

12.5 , 

Swil/.erland 

/iirieh . . 

20. k 

10.3 

10.3 

I 1 ungary 

itiidap4‘st 

20.3 

* 4.3 

13.9 

Estonia 

Tallinn . i 

20.3 

4.3 

1 1 .3 

1. at via 

Riga 

20.2 

7.7 

11.5 

(ire4‘e«‘ 

Athens 

20.0 

10.6 

11.3 

(uiiltd Kingdom 

Eomlon . . 

19.3 

8.0 

8.0 

Helgium 

Antwerp . . 

19.2 

10.7 

10.7 1 9'j,, ad I'ahirciii 

l'’ranee 

J*aris 

17.0 

9.9 

10.1 

Norway 

Oslo 

1 1-.7 

none 

5.1 

Denmark 

C\ipenhagcn 

*. It.l 

none 

5.9 


r. S, Hiir. Ml h'idiionilcs ant! Statistics Itranch 6, lUi8. 


Jirithsli J^abonr Party and Iht* llivolt CoiiJinittct' of 
Australia, the tost of light motor spirit by both llie 
Ib'rgiu.s and lM*s<*hrr-'rroosi*b procrssfs tnay be taken 
to be praetieally the same, ranging from about tt.Jt d. to 
11.5 d. per gallon, ae<*ording as the life of the plant is 
.supposed to vary from 10 to 20 years. It has also 
been learnt through an authoritative souree that I. (J. 
Farbeiiinduslrie’s cost of produetion is about 11 d. per 
gallon. 

In Kngland, petrol eosls about .’id. ex-store 

ami is subject to a ta.\ of 8d. making a 

total of lid per gallon. 'J'ln! jiriee. of petrol is lls. 1-2 
as. j)er gallon in bulk at (.'aleutta. 'J’he retail 

J)riec of petrol in I.ondoii is about 21.7 d. (ILs. 1-3 
as.) jMT gallon. Even if the cost of ))roduetioii 
of synthetic petrol is taken at 11. .5 d. (9 us.) per gallon, 
there exist iiiimense possibilities of the oil-froin-eoal 
industry in India, if only the excise tax on synthetic 
petrol be regvdated with a view to maintain its price 
level on a par with natural petrol. 

1 here exist, further, the following .significant 
factors in fa\ii.jr of the ei’onoinie soundness of the 
industry in India. U’hough the jiriee level of petrol is 
higher ki India than in Eoiidon, the value of coal at pit’s 


mouth in India is mueli lower than in Kngland, where 
it i.s roughly l.’t s. I d. (Its. H It as.) pin* Ion of coal, 
wherea.s in India it is .scarcely higlu*r than Us. .‘b 
Since about .’b‘1% of the running costs in a synlhelie 
oil from-eoal industry, is dut‘ to the coal eonsuuieil, 
the cost of ])roduetion will be much lower in India, 
'riiis fact and the lower labour cost are, signifieanl 
points of advantage ensuring commercial success for 
the process. 

A h)wcr cajiital expenditure will also be involr t 1 
due to the experience already gained in Europe, in the 
construction of the two typical (fcriiian plants. 

According to C. Uerlhelot, it is best to combine the 
hydrogenation of primary tar and oil with a j)roeess 
of the catalytic production of oil by the Kiseher-'rropseh 
process from carlMin monoxide to which the residlanl 
coke can be. converted. Eroduetion cost works at 809 
11. M. (Hs. .532) per tonne (0.98 ton)year of spiril 
W’ith direct complete hydrogenation of lignite by the 
Hergius process, while by the Uergiiis and Eisclu r 
Trop.sch combination process, a 600 11. M. (Ks. 39.9; 
per tonne year is realisable. 

The danger of operating very large units, small in 
number, producing commodities for national defciu'c. 


6.3 
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Al’orking t-apilal, Inlrriialioiial Ifydro- 
gtrnation Patents foe) 


750,000 


is loo apparent to nccil elaboration. On the other hand, 
^inaxiinnin relief to iineinployineiit ean a!so be deriv«*d 
on the operation of a process in a relatively smaller 
eeonoinie units eonsuming the whole output of a colliery, 
which may in some cases, find j>oor demand for fcs 
particular coal by reason of its bad eoking pro[)erity or 
otherwise. 

It is well known that in Jinlia first class coking 
coals arc comparatively rare. Non coking and low 
grade* e(»als of which there is a huge reserve, of about 
r)S,;{()() million tons and for which then^ is ]n‘aetieally 
no good market, ean profitably be utilised l)y the Fi.seher 
Tropseh })roeess or the Hergius and FiseluT-'I’ropsch 
combination proei ss. 'I’he iVssam coals endy, which h;i\e 
got more or less tSO'/^ of carbon no more than 2“'., of 
ash and are highly volatile but winch sidVer from the 
jlra whack in having a high sulphcr coideid, appear to 
la* pt‘rfe<‘tly suitable, for hydrog(‘natioii by tin* Mergiiis 
proi’css. Pstimation slniws that w<' hav<- in Assam a 
reseiMc <d' .about (iOO million tons of such coals. 

Capital Kxpendilure 

'I'lic capital expenditure, of the Millingham plant 
which was designed to j)roduc«’ annually 100,000 tons 
«jf light spirit from coal and 50,000 tons from low 
temperature tar and creosote was about -^5,500,000. 
According to the .Tin[)erial (’hemieal Industries Ltd., 
till* minimum si/.e of a hydrogenation plant producing 
oil from coal only, is one having an annual output of 

150,000 tons of motor fuel. 'I’he capital expenditure 
is ealeulated at about ,£S,000,000 (Us. 10,0 1- ,00,000.) 
under the following items: 

X 

Capital eost (plant, materials ete.), General 

services and workshop» ,. .. LO.'to.OOO 

boilers and power jjlant .. .. 1,570,000 

Gas making, purificalion and compression . . 1,70*J,()00 

Hydrogenation plant and refinery . . 2,880,000 

7,21-7,000 

>»undry charges (research during const ruc- 
tion, * interest during construction, 


J’oTAi. . . 7,007,000 

'rile following arc the rccommciuh d sizes i>f j)lants 
with c.stimatcs of capital losls for the Lischcr 'I'ropsch 
process, from the report of the lni])crial Defence Com 
iiiittcc of Great Mritairi. 

20.000 ton plant (including 

coke ovens) .. I* 1 ,000,000 to 1*1,500,000 

;i5,000 ton plant (including 

coke ovens) .. .11.001,000 

.*15,000 ton plaid (Direct 
ga.sification of coal in 
water gas ])lant ) X 1.71 7,000 

()0,000 toil plant ( including 
cok(‘ ovens and distilla- 
tion plant) l;i, 100.000 

'riicsc csliinatrs arc hased on the information 
furnished by Unhr ('licmii' A. (i. at dilVerent dates. 
They, therefore, d'Pund upon the market rale on tlie 
dales under ouestioii 'I’lie following tignres are (jiioled 
from the llrilish Labour Party’s report on h’iseher- 
I’rojisih |)lants. 

Capaelly, .*15,000 tons of primary pro- Cost of plant, 
duel (or 2S,:ir>0 tons of motor sjiiril, 
the Diesel oil fraction being cracked) 
from Bituminous coal. Self-contained 
])]ant with loke ovens . . 1I,!H)0,000 

10.000 ton capacity without coke oven 
to work in conjunction with a coal 
distillation miil and to ))roduec 
synllu’tie jiroduels from low temper’ 

at lire coke . . . . . . 1225.000 

ft is clear from the estimates given above that the 
smallest economic unit for the Liseher 'I'ro}>.seh jinwess 
involves a layout of smaller capital ( xpi nditure in 
comparison with that of the Bergius proei-ss. The 
capitalists will hv encouraged to invest the neei-ssary 
money for starting this most important defence 
industry in India if the (iovernnient of India, following 
the British (fovernnu'iit, conns forward to jirolcttl it 
and ensures the eontimiaiiee of its fostering earo for 
a number of y«*ars to come. The form and the extent 
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of assistaruT sluiuld proviiU* for price fluctuations of 
products, labour and raw materials. 

Researches on Oil Synthesis 

It is wcllkriown that the preparation of synthetic 
oil from coal is the result of intensive researches of 
Hc;rf$ius, Fischer and c<>llaborat<»rs. 'riic practical 
developments in Clerniniiy, of the Hcr^rins process for 
getting; light motor sjdrit from the German brown coal, 
are mainly due to the investigation of 1. G. Farben — 
induslrie A. G. and that of the Fiseher Tropseh process 
to the researehes of Ilulir riicmic A. G. 'I’lie amount 
spent on these researeh(‘s is immense. A number of 
important investigations arc still in progress in 
Germany, for further improvements, 'riie Imperial 
Chemical Industries I.td.. devc‘lop'*d in F.ngland, the 
llergius process for obtaining uu»tor spirit from the 
British bituminous coal. The amount spent on the 
res<*arehes by the f. (\ 1. fniiii 1J>27 to Ht.'I.'i was 
.£1,000,000 (Bs. 00,000). As a matter of fact, 
investigations are in progr<*ss all over the worhl, and 
particidarly in oi* less countries of Fairopc, to find out 
a process suited to the partietdar raw material. In 
plants of Azienda, Na/ionale Idrogcnazione C'oinbustF 
bili“-a new hydrogenation process suitabh^ for Albanian 
crude, will be used, 'rids is an Italian invention in- 
creasing yiehls from t0% to 80%. 

FiVen the countries like Russia and the United 
Sttaes of .Vnierica, having vast natural resources of 
mineral (dl are interested in the oil-from-coal processes. 

pilot plant for the continuous hydrogenation of 100 lbs. 
of coal per day, has been built in the Pittsburgh 
experimental station of the United Stales Bureau of 
Mines. A number of papers has been published from 
Russia, particularly on the Fischer-Tropseh process and 
on tin- hydrogenation of petroleum. The Governments 
of almost all the countries of Kurope and in Asia, 
particularly of .lapan, not only subsidise the indigenous 
oil industry but also finance investigations on the 
synibesis of oils. 

Investigations in the British Empire 

Then* arc definite signs of interest shown by a 
number of (iovernments in the British Empire. That 
.shown by the British Government in England is the 
keenest, 'riu* amount that is being spent annually on 
these researches by Hie Fuel Research Board is enormous. 


This institute is financed by the Government and about 
£10,000 (Rs. l,«Sf),000) are spent annually. Investi- 
gations by this Hoard on the hydrogenation of British 
bituminous coal was started in 1928. After a study of** 
<*atalysts, experimental plant of 1 ton per day capacity 
was constructed and worked until the erection of the 
Hillingham plant. It is true that these researches had 
much to do with the industrial development of lh<* 
Bergiiis process in England. Later on, a semi technical « 
scale plant for the hydrogenation of tar >vitb a through- 
put of raM’ materials 200-400 gallons per day, was con- 
structed and has been operating since 1986. Recently, 
attention has been focussed on the Fischer-lTopsch 
process. A plant large enough to convert hourly 
100-160 cu. ft. mixture of carbon monoxide ami 
hydrogen into hydrocarbon, was ilcsigncd and coiislruclcd 
in 1980. It is now in operation. 

'Flic encouragement of research in England in these 
lines will be further .supported by the following slate 
im*nts of the Falmouth Committee. “ The Fischer jiro 
ccss merits close investigation in this country, ]>arli 
eiilarly the possibility of the production of Diesel ami 
lubricating oils, unsaturated hydrocarbon gases ami 
high octane fuels, llcseareh work in this process is 
being carried out at the Fuel Research Station, ami 
the Uommittee hopes that this will be continued, but 
believes that the determination of the value of the 
process to this country can only be sceured if a jilanl 
on commercial scale is available." , 

" The Committee considers that it would be of 
considerable advantage, if the establishment of a plant 
to w’ork the Fischer process designed for the proilm tion 
of not less than 20,000 to 80,000 tons of ])riniary j>ro 
ducts per annum could be secured 

I’lie Committee agrees that the research shcuild 
be continued.” 

The Brilish Government’s decision to extend the 
tax preference of 8 d. per gallon of petrol for a periinl 
of 12 years from 1988 will certainly stimulate rcseanh 
for further improvement of the oil-from-coal processes. 

The interest shown by the Government of Canada 
is indicated by the investigations that are being carried 
out with Canadian coals in the fuel research laboratoric'^ 
of the Department of Mines, 'i’he present equipmint 
has a throughput capacity of 1 gallon raw material per 
hour based on continuous operation. The Fuel Rc 
search Institute of South Africa is another Goveriimcul 
Institute carrying on researches in this direction willi 
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African coals. The Government of Australia has 
•shown much concern in the problem as is retleelcd in 
llie- appointment of a eomniiltee to eiujiiiiv into thr 
economic possibilities of oil-froin coal iiuliistries in 
Australia. The lack of interest in the matter by the 
Government in an almost oilless eounlry like Imlia is 
^ eonspieuous. A part of the income, ilerived from the 
ccss on coke may rightly be utilised for researehe.s with 
a view to tind out methods adaptable to the hyjlrogena- 
tion of Indian coals. These researches eoiuern a de- 
fence •industry and as such, an amount may rightly be 
ear-marked for this purpose, also in the military budget 
for the dcfe/ice services. 

Crude Oil Refinement 

It is, however, true that the importation of motor 
spirit will not be cut ofi' eomplett ly unless a blockade 
is made, nor till the synthetic oils like tiu; .synihelie 
ammonia can successfully eompete with the natural 
product. IluL the importation of light prtrok'Utn 
spirits can easily be replaced by that of the natural 
crude, with an immediate ceononiie advantage provided 
the refining is carried out in India. The importation 
of the cheap raw material instead of tlu', im)r(? expiii 
sivc finished product means a 1ow«t expeudiiure tni 
foreign goods. 'I’hc estahlishinent of refineries in India 
will also help to bring down the rolls on unemphnnieiil. 
rile refineries of Italy supply about 50/, of tlie 
i'ounlry’s total gasoline napiiremeiit hy distilling im[)ort' 
ed eriule. 'I’hc following (piotalioii fnuu a n port of 
the Indian Tariff Hoard will he of inU*ri sl. "It slamls 
to reason that all these countries wouKl not have 
deliUrately established refineries if it was cheaper to 
iiu])ort refined j)roduel 


“ h'nrther, two important hranehes of oil business 
today namely refining and marketing arc almost entirely 
in the hands of eoinpaiiies registered outside India. A 
substantial part of this business can be converted into 
a genuine Indian enterjiri.se if refineries arc established 
in India and oil is marketed hy Indian companies with 
ilupee Cajiital. It might he possible to encourage, the 
estahlishnu'nt of refineries in India hy Knpe<; Com- 
panies if tlu* present import ihities tin crude oil of 2 as. 
(5 p. j»er gallon was retained hut was remitted in favour 
a genuine Rupie. Company subject, of course, to usual 
eonditioii on which a hounty is granted and such other 
eoulrol as Ihe ( ioi (rnment may imp»)sr. No doubt, ii 
this business was undertaken by any company outside 
the big Oil Trusts, attempis would he made hy unfair 
eonipetiti(»n to bring it to grief hut it shoiihl not lie im- 
possilile for the (iovernmeiit to afford jiroteetioii against 
such competition hy varying tin- impjut and excise 
duties in force for the time being on refineil products 
tir in some other t Ifective way.” 

Hut. in India no jil int is known to exist till today 
for distilling tlu* imjiorlicl crude ju t roh uni. A Hritish 
eoiie< rii, however, has recently sought jiermission of the 
Ceylon (joveninieiit for erecting siuh a plant. We im- 
jiort jier yt ar roughly 100 ,1)00 ,()()() gallons of petrol etc., 
200,000,000 gallons of ki rosciie, laO.OOO.OOO gallons 
of fuel oils and 10,000,000 gallons of lubricating oils. 
Pereenlage.s of the yields of the. four imjiortanL pro- 
ducts of the crude, oil di.slillalion are roughly as follows. 
JVlrol. . . .;10.0 /., Ki ro.seue. . . . O.t,,/ l.uliriealing 

oil .... 1. 1- (ias ami Tuel oil .... 10. From 
ihe aliove figun-s it is (juite clear that if the quantity 
of jiclrol which we must imjiort are jirodiu'cd by rc- 
lincnu'iil of Itie importt'd crude oil, imiie of the other 
|>rodiuts will he. juaulueed in amounts in e.xeess of our 
])n*.scnt rc(|uiremenl.s. 
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Nutritional Survey 

'Du; 'i’ccliiiical CoinmissioTi (it* Nulrilioii of 
of Nations cinpliasi/.c in llit ir report on fin* iinportanee of 
diet in relation to liealtli problems in tlie Kast. They 
tiling that liealtli depends nineli inort* on jiroper nntri- 
tioii in till' Kasl than in ollu^r parts of tlie world. 'I'o 
remedy tiu- laek of inlert-sl in this niatler, the eonfereiiee 
nr^(‘s that “ National Nutrition C'oinniiltees should be 
(‘stablished in (‘aeli country and that they shonld iiieinde 
represenlalives of the public health, medical, (‘diieational, 
a/>;rienUnral, animal husbandry and fisheries depart- 
ments. Tn addition, then; should be a central research 
institute in each country, specialising in nutrition^ and 
a similarly speeiaiist'd ti'clinical personnel whose' fnne- 
tions would be to ])romot<‘ the jiraetieal application of 
modern nutritional science,” 'i'hey exi»eel that close 
collaboration should bo inaint aim'd bclw(‘en national 
and international organisations. 

'Du; (\iminission specially reeonimended ten sub- 
jects for further study. 'Dicy are as follows: (i) ass- 
essment of the nutritional stale of children (ii) iintri- 
livc food requirements during the first year of life, 
(iti) ininimum vitamin and mineral recjuircments, (ir) 
nutritive and supplementary values of the difi’ercnl 
})rotein-containing foods^ (i') determination of the. ex- 
tent and the, forms of animal jiroteiii nceessarv f(»r 
growth and health, (I’i) relatiu- nutritive lalues of 
ditlerenl cereals according to the degree of milling, 
(vii) harmful cffcels of increasing eonsuniption of sugar 
on health, (z'iii) infiiU'nec of climate on food require- 
ments, (ia) analysis of diets in common use which fall 
below the standards, and (.r) optimum amount of milk 
rcquiri'd at difi'erent ages. 

'Diesc subjects were eommunicated to different 
societies and scientific institutions of different countries 
for their co-operation in sedving these problems. 


Il(;gHrding the assessment of the nutritional state 
of children, the ('ommission have recommended' that 
after a gen(;ral survey where large number of children 
should be assessed a more detailed scientific inve.stiga' 
tion on far f(;wer subjt'els to delect the first signs ot 
malnutrition should be further undertaken. After 
niial\ sing the eollceling data out of a survey of tin 
nutritive food requirtments during the first year of lift: 
they sjreeially t'lnphasi/.ed the need for eoiitinnin^ 
work on tests for prc-defieicney by the practical appli- 
cation of tests in as many instances as possible. In re 
viewing the data about ininimum vitamin and mineral 
requirements, minimum fat n'quirements, the nutritive 
and .siqrplemenlary values of the different protein-con- 
taining foods, the Commission found the need to tarry 
on studies of the factors influencing the. utilisation of 
caleiuin and ])hosphorus, of tin; jiroporlion of assimila- 
bh; iron in various food stufi’s, of the quantities of iron 
necessary for adults of b(»lh st xes and of the assimila- 
tion of iron by children. 

'Diey also organised a special enquiry into the 
hygienic )>roblems involved in the production and dis- 
tribution of milk and in the chapter on it they have 
('ndeavoured to .show why milk is a food-stuff of si. eh 
)>aramounl importanee especially during the. period of 
growth and stressed the dang('rs of milk as a vehicle for 
baett'rial infection and the necessity for pure milk 
siqiply. It was also pointed out how skimmed milk 
might be turned to account. 

“ Typhoid Mary *’ 

'Dn* death of Miss ^fary Mallon, a chronic typhoid 
carrier at New York, recalls the pi'ciiliar pln'iiomeria ol 
typhoid infection. Miss Afallon W’as a cook in a Iioiise 
and there four fellow servants eonlraeted typhoid fever. 
Suspicions were aroused that Miss Mallon might be 
carrying typhoid bacilli. 'Die .suspicions were' confirm' 
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cd when two servants in another household, wlu re she 
^was W'orkin^^ later^ suffered from lyi)hoid. Similar 
outbreaks of typhoid fever oeeiirriii^ at Naryin^ ])eriods 
after Miss Malloii's engagement as a eook were, further 
traced. It W'as found that Miss Malloii had b(‘en a 
faeeal, probably biliary carrier. Typhoid liaeilli were 
not found in her urine. Sh(‘ was later isoIat(‘d and 
housed at Stale expenses. ‘Typhoid Mary,’ as sin* was 
called, died from paralytic seizure. M’here lyplioid is 
common 0.1 percent of the ))opulation are exjieeted to 
be typhoid carriers, generally 2 to 5 V of all eases <»f 
ty])hoid fever become i)erinanent carriers, 'the 
successful tr^eatmciit of chronic cancer has been hitlu rlo 
surgical. 

Calcium Treatment 

There arc a number of diseases associated with 
abnormalities in the absorption, excretion and utilisa- 
tion of calcium in the syst<‘m. These may be treated 
successfully if t;ertain methods are followed. 'I’o in 
crease caleium stores in the bones, adininistraling td’ 
('aleiuin gliieonab* or lactate is not enough. I’he adminis- 
tration of these slmuld always be aecoinpanied wilh milk 
in sufficient quantities or adequate amount of vitamin 1). 
'I’o lower abnormally liigli blood calcimn, surgery of 
excess para-lhyroid and irradiation of the gland is 
necessary. To elevate low blood-calcium, calcium **lo- 
ride shouhl either be given iulrave.nously, or ealciuui glu- 
conate intramus<-ularly. Calcium by moutli is useful 
only in chronic cases. V'ilamin (’ a[)pears to be also 
necessary. Administration of thyroi<l gland extracts has 
been found to be chemically useful. In pregnancy and 
lactation, tliyroid is particularly indicated b> help in the 
utilisation of calcium, administered from outside, 'I'lie 
explanation, liow'cvcr, of the role of thyroid in such 
])rocess is not yet fully understood. 

- ,/o«r. .hue. Med. JsifN. 

Strophanthin Therapy 

I 

Strophanthin can now advantageously repla<-c 
digitalis preparations given by moulli, provided great 
‘•arc is taken in the dosage. 10,000 injections have 
been given with complete success, except in one woman, 
''ho started vomiting after even small doses of strophan- 
diin, so that flic treatment had to be discontinued. One 


of the patients has, in the course of seven years, 
received over 1200 injeeti<ins. and has been enabled to 
carry out her househohl duties. This patient was 
suffering from eliroiiie auricular fibriealiou. Slroplmn- 
lliiii should never be injected when the patient is already 
taking digitalis by imiuLh. As regards the indications 
for slrophautliiu, all forms of cardiac iiisuflicieney or 
failiin*, whether they be due to valvular i>r to myoear- 
dia diseast‘, in angina pectoris and coronary throninosis, 
and actual or thrcalericd heart failure in acute infec- 
tious disi ases, and particularly in pneumonia, are noted. 

Ill the latlt i*. stropiiauthiu is espeeialiy valuable, since, 
in eoiitrast wilh digitalis, it aids t»ii uoidiy]»ertro**bi<*il 
<‘ardiai* muscle. 

^ /)W. Med Jour, 

Evipan in Cocaine Poi.soning 

Dr H. J. Daly rejiorts a ease whieli illustrates the 
autagouism to (‘oeaim* and its suhstitiites, commonly 
attributed b> the barbiturates. A man of nearly seventy 
was accidentally give n a hyjnxh rmie iuji'etioii of three 
grains of cocaine liydroclihiride, and soon showeal pallor, 
rapid puls<‘ and ge neralised muse ular Iwitchings, parti- 
cularly elf Ihti exlrciuilics. .\s his eondiliein was 
elcte rioraliug in spite e>f oxygen and e arbon dioxide* in- 
halatieuis ami the* iuji*ctiou of 1, .‘to grain eif slrvchiiine, 

3 c.c of cvi})an solution were given intravenously forty- 
five minutes after the* eoe-aine* was injeelcal. 'I’lie eein- 
vulsions c*ease‘el, the* pulse* rale dreippeel anel the^ patient 
slejit feir about fifteen minute's, b’cirtv mimile-s later, 
as severe sjiasms wilJi pain aiiel dyspnoe'a hael returned, 
a further .’t e.e*. of i\ipan was given, resulting in ten 
minute's sleep and improvement on awakening. Half an 
heiur laleT, as breathing had again beMonie* difficult, a 
further 2 e.e. was given anil a short sle‘e-p was again 
followed by improvement ami a slowen ])ulse. Tour 
hours after the.* injeelion of eoe-uiiu^ he* had apparently 
recovered eeimplclely, lie slept well after a hypodermic 
iiijeetion of inorphim*, and showed no ill e ffee-is next 
day. 

- Tfn\ Med. Jour. 

New Insulin 

Protaminc-zine-iiisulin .sirn]>]ified the treatment of 
severe diahetes. Its action on the glyevmia is pro- 
longed, and re tnreleel ami also avoids the* alteration of 
hypo and liype rglye-eniia that one observes in the 
severe forms of diabetes in the eoui^sc of hubiliu}! insul- 
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in IrcHlimnt. 'I’liis new Irtalim-nt n*ii(iirs ;i 
srrvitT l(» tlu- l arly (lialK-lics and lo llir syin|)al.li(‘o>toni(.' 
diala-lics, iioiahly lo lliosc wlio arc iiMpossihlc lo rt iidc r 
aglyc<)suri<‘, Ixcaiisi* incnasiiiy; tin* iiisidiii iiifallihly 
})rodiu*i‘s liypoi^lycfiiiia. lii Hit* Ircaliniiil, of mild 
forms, tin* a\i*ra_i»«‘ dosi* of prolamiin* iiisidin at*ls in n 
inaniK'r so diiraldu that one is ahK* to .sj)aee very largo 
injcelions. 'I'Ijo regulation of the glueitlie metabolism 
in tin*- course of tin* lia almenl perinils tun* lo susp(a*l 
a diminution, in liie future, of the luimbtr of 
injcelions arnl likew ise tin* disappearance of thi* vascular, 
nervous and o« idar eom})lieal ions. 

- /be.v.ye Mrdintlr. 

Vitamin C in Tuberculosis 

Numerous observers have recorded that vilamin C 
delieieiiev in tin; diet inlhn'nees uiifavourabl}' ex])eri- 
menlal lubereidous infeelions in animals, 'resting C 
metabolism i?i llfly iive sanilorium ijalienls, botli i‘arlv 
and moderately advanced eases, by oslimalioii of its 
increased urinary exeretion after the oral administra- 
licm td ascorbic acid, Ilaetliger found that with the 
ordinary institutional diet, rich in fruit and vegetables, 
vitamin C defi<'ieney was rare. Oidy about 10% of 
the patients show«il an «'\eretory deficit of J.OOO mg. or 
over, and this dt‘fiei<‘ncy seenu'd to be unndaled lo the 
course of the illm'ss, the sedimenlalion rate, or the 
general condition. TrealiiK iil by vilamin (’ is probablv 
desirable in llmse patients showing a <lefinile delieienev. 
Untoward ell eels, such as, aetivalioii of <|uiescent 
lesions, have not been noted. 

- fin, Mrd. Jour, 

Oral Immunization from Cold 

Iba vious work by Itoekwell and eo-work< rs has led 


them to believe that the presence of the heterophile 
(Forssman) antibody gives considerable protection 
against the common cold. Since numerous bacteria 
contain the heterophile antigen which may be adininis-* 
tere<l orallv, these wtirkers liave orally Jmmuni/cal 
jHTsoiis in ])reviou.s .studies with cold vaccines and 
re])orled considt^rahlc success. Jn a recent study, 100 
l)ersons were given the oral vaeeim^ and 100 i)ersons, 
living under similar conditions, served as the controls. . 
The vaccine consisted of 25 billion jmeumococei, 5 
billion H. iidlueii/a, 15 billion streploeoeei and 5 
billion M. ralarrhalis whii'li were luvit kilhd, dried, 
mixed with starch and placed in a capsule, i'iaeh nidivi- 
diial in the expe rimental group look one ea})sule for seven 
eonseentive mornings and then one eapsnk* each week 
throughout llio remainder of the season. 'The n. suits 
indicated lhat the i)erstms in the eimlrol group had bnir 
times as many colds .as the expj rimental group, and Ihai. 
the ex})erime!ital group showed a 07.7% reduction in 
lint number of t'olds. 

- -Jouni. Lah. Clin. Med. 

New use of Testosterone Propionate 

Suitable doses of testosi crone ])ropionate can b<‘ 
used lo indiuat atrophy of a normally rniutioning eii 
dometrinm in a palliologieal state resulting from 
slimulalion by loo nnuh oesirin. 'I’his action could ]»■ 
<xplairie<l by supposing that it prevents lint o\/irian 
follicle from ript'nlng, porhaps by inhibiting the elfeet 
ivi* seerelioii of gonadt)tropie hormone by the anterior 
lobe of the pituitary gland. 'Hie results recorded 
suggest lhat it may be ])ossible lo direct and regulate 
ripening of the follieh s by giving ap[>ropriaLe s of 
leslosleronc ])ropionale, and also that tliis suhsf.iine 
will be useful ni the treatment of ebroiiie mastitis. 

— Lancet. 


m 


S C 4 S N C . £ 

0 U L T U B l- 



Sulphanilamides 


TJui aiitilmctcriHl vnliio of ilio sulphoius and 
siilpIJOTianiidcs was lonj^ 'I'lu; sidpha 

nilaniidc or Proiilosil alha (J5aytr) wliitli is 
structurally p-ainiiio bon/ciu; sulpljonaiiiidr and als«» a 
number of ifs derivativt's have been niarkeled under a 
vari^'ty of trade names. A near e<unpoiind lo Pronlosil 
( I-siilpliamido 2. 1 diamiiio a/oben/ene Iiydroehloridf ) 

was isolated in IDIJ) for use in Lexlile indiislrv. 'I’lie 

I 

Proiitosils were 2)alenled in lJ)2.'i and afler Iherapmlie 
researebes, were, put into the market for oral adminis- 
tration ait;ainst baemolytie stri])loeoeeii‘ infections in 
-For injeetion purposes, a red dye known as 
Pronlosil solution or Ibamtosil ‘ S ' (disodium salt of 
l-sidpbamiilo-plu nyl 2 azo-? aeetylainino 1 bydrcixy- 
naptbalene ;t. (>-disulpbonic aeid) was e\ol\c‘d. 
Other substitution j)rcMbiets siieb as ])roseptasine, 
soluseplusine, uleron and M & 11 arc* also in the 
market and re])orlcd to be elfeetivo in diffe re nt aeulc' 
ami ebroiiie baeterial infeetions. 

Of all llu! lireparalions, three drills are iiiaiidy 
used. Of lliesc three, siilpbanilamide has lacii 
shown (r.on^) lo be the least toxic* and tiurapeuli 
eally most active and is elinic*ally the b ast, comple x, 'rbc* 
aelivity of the drug depends on the amino group in 
the para position as the Iransfcreiiee of the said group 
to the ortho or inela-posilion rendc-rs it inaetivc*. 'Pile' 
drug, llioiigli soluble, ean not bc^ |)ut u|) in stable 
solution for marketing. The. otlier two, Pronlosil and 
Pronlosil ' S purported to be stable and eonvenieiif, 
are. more complex and more ex])ensive and may e\c n 
bo extremely dangerou.s. It is also proved that theses 
more compit'x preparations owe. llitn'r therapeutic value 
to p-amino l)enzcno sid^jbonamide lo wbieli tlu*y are. 
reduced in the body. Henee it Is desired that only 
the pure and simple drug sulpliaiiilamidc* .should be. 

administered. 

experimental researebes Ibittle (IP.'Pi) lias 
]jrovcd that the least toxic sulpbanilamide can be used 
in larger doses than Pronlosil 'S’. lienee belter 
protcetian «an be given with sulphanilamidc against 
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Iiac-mcdylie slre]}tc>eoeeic* and nic iiingoeoecie infeetions 
but no ])roleetiOn against sla])byloc*oc*eie or piic'umo- 
eoeeie infeetions. i.ong ( IP.’tT) lias .shown that 
.sulplianilamidi* in 1/ 1 ().()()() dilution lias a markc'd 
bac*lcrioslatic* effcel against liaciiiolyl ic* sln-ploeoeei, 
pnciiiiicH’oeei tyjn’s I and II. luisserac* frcun throat, 
inoeroecu'ciis tetragenons, liaemopliilia iniliien/.ae and 
iiac inojibilia bac inolytieiis whe re as Pronlosil ‘ S ’ has no 
effect in dilutions of 1 100 and 1 1000. It lias also 
bcc-n shown by expt rimc-nl Ibal in niciiingoeoeeie and 
ty})c‘ I ]nu‘umo(‘occ“ic* infections eombined speeilic* serum 
and drug llurapN is mueb more* effective. 

Xo action other than the haelc*rioslalie effe<*l has 
yet hecni de*tinilely Jirovc/d. 'I’he supposed enlianeo- 
mc'iit of phagocytosis is not also proved. An ordinary 
oral dose' of I he* drug is absorbe d in about 1- hours from 
the alinicrilary eanal and its action ])ersi.sts for about 
0 hours. I tenet*, for eontinnoiis In al me rit the drug 
.should Im‘ rep(‘alc‘d every (> hours. 'The drug is corn-' 
pleleiy cxereled in urine in 2t hours. 

To get the opiiiiiiim baslerioslal it* effect the* 
optimum level of eontcnl ration of the drug in tlu* blood 
should be maintained, i.r., 10 inagm. per 100 e.e. of 
blood. Itouglily a niaximiim dose of 1 grin, jier 20 Ib.s. 
of body weight per 2 1' hours is iwec-ssarv lo niaintuin 
the li-\i“l for first 1*S liours. Thereafter it may lu* cut 
down for next 72 hours to 2 :t and for next I lo 8 
days to l /'2 or l/.‘t of the* maximum dose in 2 1< hours. 
When the drug is absorbc'd slowly it may be* given 
subeulaneonsly or ini raniuseularly. Put it is never 
necessary to give it intra\enously as llu* drug appears 
in urine within 1.5 minutes afte r subc utaneous injeetion. 
\\ lien the kidney fnneiioii is impaired, le.ss drug w'ill be 
reepiired per 21- Iioiirs to k«‘ep the* ])Iood eorie'entration 
at the de.sircd level. 

For injeetion a freshly pri paretl 0.8% solution ot 
sulpbanilamide is jirefern d to I’roiitasil * S * as the 
former i.s less teixie and more effe'clive; as well a.s les.s 
rxpeii.sive. The do.se. for intrasjiiiial injeetion i.s 10 to 
30 ce. after withdrawal of e.e. spina] fluid and 
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for sulK'utaneous injection 100 c.c. per 40 lbs. of body 
weight for 24 hours. 

In short, oral nulhod is satisfactory unless 
absorption is impractical. The administration of 
10 grains of sodium bicarixmalc with cacli dose of 
sulphanilamidc is of definite value. For sueces.s the 
treatment should not be discontinued loo soon. 

In acute strcptoeoecil infections, .se])ticacmia, 
cryscpclas and puerperal fever the drug is most 
effective. The combination of the drug with estab- 
lished .surgi<‘al proe»*diires is found to be of definite 
value. In im nigoeoeei and streptoeoeei meningitis it 
is effective. Karly treatment is imperative for clinical 
success. The intrasj)inal route combined with sub- 
cutaneous or intramuseiiJar route is justified. To get 
more effective result sj)eeifie serum should be ust;d along 
with the drug. In g(morrh(ea, both new and old and 
its inetaslatie affections it is proved to be of value. 
According to some, the treatment is more eff‘e<-tive when 
begun after the acute stage has passed. In type III 
})neumoeoecus pneumoonias some sue<*ess was reported. 
(J(K)d results were also recorded in gas gangrene. 

According to some, the drug has some activity 
against slaphylocoeei infections. It has also been used 
in various other infections like tyidioid, aetinoinyeosis^ 
etc., but views as to results diffi'r. It is of no use in 
rluMimatie ft'ver. If has no value when used as a 
pro])hylai-lie. 

Sulphaiiilainide and i»erhap.s to a less degree. 
Prontosil and Prontosil ‘ S ’ are well tolerated by the 
majority of patients. The toxic effects vary in 
different individuals. Minor symptoms such as nausea, 
lassitude, general malaise, dizziness, depression, mild 


amemia and cyanosis are noted especially in ambulant 
patients. Acidosis may be produced wliieh can be 
combated with alkalies. More severe symptom a.s 
sulphefioglobinemia may be produced by the adminis- 
tration of sulphates as cathartics during the drug * 
treatment. Another, methcmoglohinemia may be produc- 
ed by large doses of the drug ejj., 12-24 grams per day. 
The former condition should l)c treated by iliseonli- 
nuanec of the drug and repealed Mood transfusion and 
the latter by witbdraw'al of tlie drug and administration * 
of oxygen. Fever, called drug-fever, due to a reaction 
to llie products of the dissolved bacteria may occur and 
tins should not l)c mistaken for a rcerudcsceiicc of llu^ 
original infection. Tlierc may be raslu^s as well on 
llic exposed parts. These are usually of no serious 
nature and do not necessarily indicate withdrawal Of 
the drug. Agranulocytosis is the most serious eomj)li- 
eatiori but it is a rare condition. Acute haemolytic 
anaemia may occur but it cpiiekly res])onds to 
blood transfusion after diseontinimnec of the drug. 

A frequent blood .study is lhert‘forc important to deter- 
mine the damage done to blood forming organs. 'I’lie 
drug is excreted through hri'ast milk and so it should 
he prescribed very carefully to nursing mothers. 
Puragalives like mag. sulph. and sodi. sulph should he 
sirietly avoided during the treatment to prevent 
.snlphenoglobincmia. There is no specific treatment 
for the toxic symptoms. The important procedures to 
he adopb'd are (a) to discontinue the drug and (b) to 
increase the fluid intake. 

In view of these observations, it may he eonehided 
that in sidphardlamide we have a highly ett’eetive 
speeifie against haeniolytie streptoeoeeie infections and 
to a less degree against eertaiii other infections. Ibil 
it should be properly adiiiiuislered with due. regard to 
the po.'^sible oeeurrenee of toxie symptoms. 


S86 


S C 1 p N C £ & 
O U I- T IT K K 



Research Notes 


Radio-active Decay of Mesotrons 

Jt is now well-known that Yukawa (Proc, Math. 
Phys, ^ov, Japan 17y 48, 19Jr)) in the course ot* his 
invest ifrat ion on nnelear I’orees, i)os1nla1e<l in 1935 
the existence of a particle of mass /j, »‘(iual to about 
1()() tinu's that of an electron with unit spin inonuMit 
As a eonsecpienee of his theory, it follows that such 
a particle Avill spontaneously disintejirate into an 
electron and a iieutrino, and the mean life of this 
liartie.le should be about iX10“ see. Further if 
this particle moves with a velocity p(\ its means 


The principles of conservation of ener'ry atnl 
momentum re(iuire that a heavy particle, when 
spontaneously disinte^ralinj*:, will give rise to an 
<‘leetron and a neutrino, moving in opposite ilirecti<ms 
with equal momentum; further owing to tln‘ ncgligi- 
l)le masses of the electron ami the neutrino com- 
pared to that of the heavy electron, their kinetic 
energies at the time of disintegration will ])e about 
40' 10” c.v. 

Keeent discoveries of a particle of internie<liale 
mass between an electron and a proton in the ct)smic 
rays iiave aroused considerable interest in ])roperties 
of Yukawa’s particle, which is now called ^[esotron. 
The mass ^ of this particle has been fo\unl by nuiny 
investigators to have values which vary from 150 
to 2r)0 times, m, the mass rtf an electron. Thes(* iiarti- 
<*les, when moving with an energy greater than 10” 
of air and water by Khmcrt, (/. /*/iys. 106^ 751, 
c.v. are assumed to constitute the pemdrating portion 
of the cosmic rays. Ily consideration of the proces- 
s<>s by which such particles can lose their energies, 
the conclusion is drawn that the loss of energy is 
‘‘ssentially proportional to the mass (i.r. to ^the 
-*in/cm*) ’of the matter traversed and is independent 


of the specific physical nature of the latter- Detail- 
ed investigations of the ab.sorptions of tin* penetrat- 
ing component of the cosmic t‘ays in equal masses 
of air and waler by Khmert, (/. Phys. loa, 751, 
1937) have shown that the absor])tion is greater in 
air than in water. Fjuler and Heisenberg {Erycb. 
hj.rith. Stilunrirs /7, I, 1938) have interpreted the 
anomaly in the following way. A given beam of 
mestn)ns wln*n traveising a certain thickness of 
matter will be absorluMl partly by loss t)f energy 
by ionization and partly by st)onlan(‘ous disintegra- 
tion; ami Jnnee for e(juvalenl mass (d* matter 
travei'setl, absiU'ption of mesotrons will be greater 
in that m(‘dium in which they havt* traversed the 
longer path. Fnmi Fhnn‘rt's data of the relative 
absorption in air ami wal(‘r, FuUn* and Heisenberg 
have (alculated the value of 'f to be about 2‘7X10*” 
.sec. which is about five times ^'ukawa’s value. 

In a recent communication to XulurCf Rossi 
has ealculati*<l the value of T from certain absorp- 
tion measurements made by liim and I'eneditti 
{Phifs. Pir. Vi, 212, 19:;4) in 1934 at Kritrea (lat, 
.ll‘'^3() Nd-2370 m. above sea levi'l). In this experi- 
im*nt the absorjdion of tin* penetrating nidiation in 
dift’erent thickness of lead ami air was measured, 
and it was found that the hard eomprunuit was much 
more reduced in air. The value of T is calculated 
on the assumption that the average energy K of the 
radiation is 3X10* c.v., T coming out to be about 
2X10 ” sec. 

In the .same i.ssiie of .Vu/arc Hlackett points out 
that the measurement by Auger, Khrenfest and 
others {(\ 11. 257, 1937) of the Zenith angle 

distribution of the penetrating radiation at different 
altitudes above the sea level lead to the conclusion 
that the ab.sorption of the inelim'd rays was greater 
than that of the vertical rays under the sanuj thick- 
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ii(‘ss oL’ till* {i])S()i*lK*r. rsiii}^' llu* data ot* Au^vr and 
Jolinson {l*h}fs. hUr. o07 Hlackidt ('alcii- 

iatc’d />, tin* niran raiijio (d' I he iin*solrons to lu* 
2^}X10’ (MM. with mean pai'lich* ('n(‘r»y ot* 4X.10’‘ c.v. 
Tor tli(‘ V(*i*y jx'ncl faliri^ (‘ompnnciit ot‘ tlio hard 
ra^vs ol* iMcan cticruy 4Xl(t'" o.v. whose absorption 
np to 1)0 nielrrs oi* jm^m'c in wr.h'r !ias hern, measuretl 
by KhiM(‘rl ami othoi-s, lOackrtt finds the ran»e to 
be about ‘J5r> kni. Tin* life of mesotron at iTst eal- 
(.'idatiMl ^|■om thes(‘ data is about V7X 10 “ see. From 
th('se obscM'vat ions it may b(‘ eoneluded that the mean 
life of th<‘se mescdrcms has been found to have vahi(‘s 
from 2'7 to 17 X 10 '' s(‘e. 

It will not be out of place to remark that a 
ninid»er of ionization tracks of mesotrons at the end 
of their ranjie has l)eeu |)hotoj 4 i*aphed by Maicr 
licibnitz {Xaturwisfi, 26, 077, J9.‘18). Jn one of 
Maier Jaobnitz’s photouraplis, the end of the track 
of mesotron is se(‘n to be associated with a track of 
lijiht electron. This a[)p(‘ars to verify the assump- 
tion of Killer and Heis(‘nber»', that the nnsotroii dis- 
integrates s])ontan(‘ously into an electron and a 
neutron tra<‘k in the mamietic field, its energy 
app(‘ars to ho much less than th(‘ pr(‘dicti*d value 
of *10y It)'’ t.v. 

If. i\ n. 

Physical Chemistry of Clays in relation to their 
Crystalline Nature 

I Fit cresting I'clationsliips betwecFi the cr-ystalline 
nature of clays and some of their ])hysicocheniicaI 
])ropei't i('s W(*i’e pointed out by sevei*al ('out ributors 
to th(‘ discussion on clays held on Aujiust 22, 1928 
jd Fambri<lue umler tin* aus|)i( os of the lii’itish Asso- 
ciation foi* the Advanceiin‘nt of Science. 

! )i- Xa^elschmidt cxplaiFicd that in Mont- 
moi'illonite and in similai* bas(* exchan^ic clays, the 
lattice sheets composed of the so-('allcd Si-O-Si and 
()H-Al-Oll layers or iilanes characteristic of such 
cla,\'S carry eonsidei/able negative diaries as a result 
of the isomorphous substitution of .\1 for Si and Mj? 
foi* .\l and ele(*t roFF(‘nt F’ality is maiFitained by cations 
held by elect ro tatic forces in water layci'S separat- 
ing the suc((*ssi\e Jattice sheets. These cations arc 


readdy exchanged for others carrying the same 
charge. 

Heferring to tin* d(*pend(‘nee of the cation ex- 
change capacity of clay on the hydrogen ion con- 
ccnti’ation of tin* dispersion medium, Dr H. K. 
S(*holi(*ld suggested that in addition to isomorphous 
siihstitutiims within the Ijittiei* there are prohahly 
otiier origins of the charge of clay particles. There 
are spots on the pjirtiiles whi(4i are charged or 
uncharged de])ending on the r«‘aetion of the medium. 
The spots are of two kinds, acidic; and basic.; and 
capable of holding cations jiml anions, resiieetively. 
While a plausible inlcrprctatimi of the acidic; k])ots 
is pnssi])lc iFi terms of the lattice structure, the nature 
of the ])asic spots is rathei* obscure. • The clay 
miiierjds so far known do not a])pcar to contain 
such basic sjiots wbicb arc, however, frccpU'ut in 
the common clays. Whci*c tin* positive charge due 
to the* dissociation of the* l)asic spots cxc*c*c‘cls tin* 
nc‘gativc cluirgc .‘irising from isomorphous snhstitn- 
lions within the lattice, iso-clccti’ic points will he* 
obscrv(‘d. 

Observations on the thixotropic; proper! ic*s of 
(days and some of tbeir ‘ moisture relsilionsbips ’ in 
relation to theii* lattice* m.’ike-up W(‘rc* imnle l)y othc'i* 
conti-ibutors. 

/f. P. .]/. 

Auxin Transport in Plants 

The* meeliauism of polar transport of auxin has 
rec'cntly been explained by Went in his ‘‘ HoiiU\U> h( 
Polarildis Ihcoric,'' the idea being that the clis 
soc‘ia.lcHl aniou of auxin is transportc*cl longitiidinaliy 
ill detail and have dc*nn)iist rated the apirni 
ncgaliviiy ami tin* j)asal ])csilivily of tin* 
organ in c|U('slion. but polar hc*tcro;!Uxiii trans 
j)ort in Avena colcoptilcs may be spccitically 
Auxin Tj’ansport (Phint Physvd. Vol. 12 Nos. 2 and 
2, 3927 and Vol. 12, 1928) have studied the question 
ill detail and have dc*m(>nst rated the apical negativ- 
ity and the basal ])c)sitivity of the organ in cpmstioii, 
but polar heteroauxin transpoj’t in Avwia eoleoplih"' 
may be si)eeifieally abolished by \ising certain lysiiis 
as one part of sodium glyeoeholate in 100, 000 parts 
AvatiM* without there bedng any change in elec tri(‘.il 
polarity, respiration, semi-permeability, growth h\ 
cell elongatimi or protoplasmic streaming. Therebo* 
electrical polarity expressed in terms, of* inherent 
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potential ditTerenees lias no apparent eaiisal relation 
In) i)olar auxin transport. Thus an interest in»- and 
promising field is olTered for furllier invest ij*at ions 
into the ineehanisni responsible for polar transport. 

It. K. K, 

Nitrogen Assimilation by Plants 

The mode of assimilation of ammonium 

nitrogen has been shown to be (piiti* 

ditVerent from that of nitrate in pineapple 

under grc‘eb liouse eomiitions and in syntlu'lii^ 
culture media with ammonium or nitrate salts, by 
r. . Si<lers, It If. Krauss and A. V. Young win) have 
tarried out investigations on Assii.iilation of 
Ammonium and Nitrate ])y Pine api)b‘ INanfs grown 
in Xutrienl. solutions and its ellVt't on Nitrogenous 
and ( \‘irbohydral(‘ eoMsliluents, (Phnil Pliifsiol. \'ol. 
Ill, 19.‘1S'). Ammonium nilratt* was abs«)i-l)ed fn)m 
the nutrient soluiioii at a grtsittn* rate tlmn nitrate 
and was more rat)idly assiniilaletl resulting' in greater 
tpiautities of total nitrogen, higher amount of 
elilorophyll ami greater tissiu‘ sueeiilciiee. 
Ammonium nitrate was appartmll.y assimila1(‘<I in the 
n)ots and tin* imiiiediatt* produets of its assiinilation 
were amiiio-aeids, small (iuantiti(‘s of glutamine ami 
asparagine. 1’hese produets aeeumiilated ill great 
<|uantilies in tissues laebing elilorophyll as in miii- 
chiorophyllous tissues iif the leaf bas<-s, while in 
<‘lilor()l)hyll(>us tissues they are eonverliMl readily into 
jiroteins. Nitrate iiilrogeii was assimilated very 
slowly in the roots. ^Fo.st of it Avas t ransIo<*alcd 
tlirougli the stem and non -ehlorophyl ions tissues of 
leaf bases presumably to the chloropliyllons tissues 
where it is eoiiverled into ]>rotein nilrogi-n. The 
amounts of reducing sugars and sucrose were greater 
in the loaf tissues of the plants with nit?*ate than 
with ammonium nutrition* 

It. K. h\ 

Calcium Requirement of Aged Persons 

Caleium is now a iTOOgni.sed im])orlaiit essential 
element in luiman nutrition. The researches of Orr 
hi (iroai TWtjjin, of MoCarrisoii in India, of Slierifiaii 


ill TT. S. A., of Kutig, Yell and Liu in China and of 
llubner in (Jermany and Japan jirove eonelusively 
that large s(*etions of the population of lliese 
countries would be more atlequately nourislied wore 
they to take mori* <‘aleiuni. in ease of school 
children it has been found that growth could be 
cidiaiiced by giving tlu‘m whole or .s(‘paralcd milk. 
The Imuh'IiIs rcsnlling therefrom, had be(Mi jiroved to 
be mainly due to the ealeiuni and phosphorus eon- 
taine«| therein. Caleium laetale had been found 
to improve the growth rate of Indian s<*hool 
ehildrigi. During the last world war, “ Hunger 
Osteomalacia.” a nnlriti«)nal disease of the skeleton 
bt‘e;ime v<‘ry prevalent in tleniiaiiy and Austria. 
This was eb'arly tin* result cd‘ a widespread lack of 
ealeiuni and phosphorus. This disease whieli was 
more ])revalent amoiigsl elderly people* was diagnos- 
ed as Osteoporosis Meiilengraeht ami Meym* after 
careful invest igat iou pr»)ved that smiile Osteoporosis 
w.-is tin* result of long standing ealeinm defieieiiey. 

In order to di'terniim* the effi'ets of a long stand- 
ing de(i<*i<‘ney of i*aleium it is iirst. iu‘e<'ssary to 
de‘termim‘ tin* ealeiuni recpiirement of older suhjeets. 

A de'crcaseof reeplirements with agi? woubl of course 
offset, to soiiK* extent, I he elT(‘ets of low intake. It is 
also of importain'c to find out whellu*!*, after deple- 
tion of these? e*le*me'nts, the.* obleu* organisms will store 
adelilioiial Ca and l\ in tln^ same* way as the* young 
adult. 

E. (\ Owe‘11 {/tinrh(tn. ,1 . 3J, !i2, I!)dll) <le‘seribe‘S 
experimemts whi«'h throw light on this point. The 
e‘xpe‘riments wen' carried out with \v]\ subjc'cls most- 
ly ohi or e>r niitidle* ages. .\ pre'liminary perienl oil 
a low eali'ium elie*l was followe'd by one on a higher 
intake*. The diiplieate die-ts were analyseel for total. 
Ca and 1’ in thre-e day lots, rriiie* and fae'ces wen? 
similarly analyse»l e'vt'ry three days, hb-om lhe‘se) 
experiiiM-nts it is foniid that Ca ami I.* eepilibriiliu 
may lie attaineel with mg. (\‘i and 12,00 mg. 
r per clay. It is also [iroved that, ealeiuni :*e‘epiin*- 
rneuit of e)lder male's are* much ihe? same* as 1he)se of 
yeiunge'i* aehilts, so that the e'lfe'ct e)f long su])jee?tie)U 
to a eliet leiw in ealeiuni is neit offse't by inereasing 
age*. The? edeler organism re'senible's the young 
adult in lliat it n'adily re'tai/is (bi and after 
depletie)!!. 

//. N. B. 
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PROC'KKDINGS AND PUULICATIONS Society of Biological Chemists, Indian 

National Institute of Sciences of India {Bangalore. ISlh Bel, mar,,, mi)) 


{Calcutta, December, Proc, Nat, Just. Sc. Ind. {, 
p. 253~18J-, 1938) 

L. I-.. Ukhmor: Notes on vrede iilnirgitc (with 
clevadilo) and on silajiarito. 

N. N. Ciioimia: The role of nitrogen eomponnds 
in the fermeiilalioii of fruit juices. 

S. C. PiLLAi; A bioeheiiiieal investigation of the 
tubcrculation of water pipes. 

M. N. sSaha and It. N. Rai: On the ionization of 
the u])per atmos])here. 

S. M. Sulaiman; Levi-Civita’s forinulac for two 
bodies. 

H. G. IStoiiAMMAn: The variation of sound 
absorption eoetlieieiit with iiiteiisily. 

U. N. k^HiVASTAVA: Heat of ionic dissoeiatioii of 
iodides of rubidium and lithium and electron atfiiiily of 
iodine. 

D. N. Wadia: 'J’Jie Post tertiary hydrography of 
Northern India and the changes in the courses of the 
rivers during the last geological epoeli. 

S. L. Hoka: Clianges in the drainage of India, as 
evidenced by the distribution of freshwater fishes. 

(r. La( Ky: The flow of water in alluvia! channels. 

C. C. Inums: The uses of models for elucidating 
flow problems based on experience gained in carrying 
out model experiments at the Ilydrodynaniie Research 
Station, Poona. 

S. C. Majcmdar^^ River problems in Rengal. 

N. K. Hosi;; River physics laboratories of Europe 
and America. 

Symposium on Oliver Physics. 


G. Nauasimjia MeiiTiiv; Electrical enobilities of 
red blood corpuscles in laboratory animals during 
malnutrition. 

V. V. S. Ml’utjiy and Y. V. S. Rau: Calcium and 
phosphorus availabilities in rice. 

P. ISr. N. Naidu; The test tube chick. 
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Book Review 


Tiik Kvom’Tion of I’iiysics — hif .1. Khtslcln and L. 

JnfeUL Camhridfje Cniversitif Press, lUdS, pp. 

X ! •> Id. Price Ss. dd. 

Tlio hook contains a siiiiplo ami lm*id 
prcsrntatioii ot* tiu; main <h‘V('lopm(‘fit of Iho 
fundamrnlal idoas in tlio domain of nuMdianios and 
ph^vsics since the ajio of (Jalih'o and Newton. It 
begins with Newton’s laws of motion, the law of 
{gravitation and the i<h‘ntifi(*ation of inertial and 
{•ravitational masses. The kinetic theory of j^ases 
and the conservation laws are then developed. 
Theories of electricity and niamietisni are next 
presenteil, he^innin^? with the earliest tlnid theories 
and ending: in iMa.x well’s electro nia^fietic eipiations. 
The Avhole development np to this sta{»<‘ is charac- 
terized as a conso([uence of the media nical view of 
matter and energy. Then come the stiecial and the 
{general Kelativity Theory, followed by (^nantiim 
Theory and wave machanics. The jieriisal of the 
book creates tlic impression of a wlndc library' 
squeezed into a match-box, 

Tln> simplicity of lan{»ua‘»e is almost incn*dible. 
The law of inverse square, for instance, is explained 
without the wonls, law, inverse and square. Jt is 
described as a force between two bodies whieli in- 
creases four times if tin* distanec between them is 
halved. This simplicity of lanjrna”!’, as mi<>'ht ])C 
expected, could not lx* mainlaiiu'd at later stajife.s, 
where we find, for instance, that ‘ classical mechanics 
must chan{»e in order to conform with the demand 
oi invariance with respect to Lorentz transformation*, 
or that * the enerf,^y of a lijifht quantum belon}»in{( to 
a homof»eneous colour decreases proportionally as the 
wavelenn’lli increases.’ Jn any case, the ]aii{>:uage is 
as simple as .t could po.ssibly be and there is not a 
single mathematiotd formula in the wliolc book. 


About oue-thini of the book is occupied w*ith the 
Theory of Relativity. A little more space for 
(Quantum Theory and wav(‘ mechanics would be 
welcome. 

The printing and get-np of the book is oxeellciit. 
No iirinting mistakes were imticcd except the 
omis.sion of an ‘ s ’ on page b t, line l-l. 

./. a. 

CaTTI.K FOnOKR .\NI) lllMAN NTTUITION- by A. L. 

I’irlunen. C(imhrid<je I'niversilif Press, pp. / 0 \. 

Price 7s. Gd. 

This book is based on a number of lectures which 
the author deli\(‘rcd at lh(‘ I'ni versit i(‘S of Iiomh)M 
and Ki‘a<ling. The first chapter deals with the 
author’s work on tlu‘ mechanism of biological 
nitrogen fixation and jiroof is adduced in favour of 
the hypothesis that the symbiosis between the host 
plant and the b'gume baetei'ia is a supply of 
oxalacetic .acid by the plant and the conversion of the 
acid into asp, art ic acid by the legume bact(*ria with 
the fixation of atmospheric nitrogen. Part of the 
aspartic acid prodiicol is absorbed by the host phnit 
whereas the rest is excreted to the soil. This acid 
together with p alamim pnxiueed from it siM’ves 
be the symbiotic link between legumes Jind 
non legumes. This furnishes a. theoi’etical basis of 
the phenomenon which has been exploited from the 
ancient times in order to enrich the soil. 

1 leguminous erojis play a decisive role in the 
tendency to make milk production ^elf-supporting. 
In order to ex])loil eft'ectively these protein rich 
crops, an efficient method of preserving these crop'^ 
is reipiired for it has been found that in orilinar; 
methods of preservations, the sueeulent crops lo'* 
much valuable protein matter as well as the whoh* 
of* their vitamin contents. The result is ’evident :m 
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the* coiisoinioiit (letcriuratioii of nutrition vahu* of 
milk prodiiml Xrojii cows, iVd on sucli diets. In Il)«; 
last two (fhapters llie author deserihes an improved 
yet ehea]) method of silaye product inn (the A. I. V. 
process) which entails very little hisses in the total 
nutritive value of the fo<lder. IMie eonsequenee of 
this method on the produelion of hetlei- (juaiity of 
milk in stall-fed cows arnl on the general health of 
the poi)ulace is also discussed. 

.The whole hook is written in a clear popular 
lanj»:ua«c and is sure to attract the attention of 
anyk^>dy who is interested in improved fodder 
jmxluctioii and J'eedinj*’ of farm animals. Fn India, 
as in elsewhcia* attention is focussed on the prohltans 
of better milk ])roduction as the basis of belt«‘r 
nutritive pi‘os])eet for the yiNnvini* jitoterat ion and 
this book i»ives a practical hint alxmt one of the 
ways by which such a pnxluetion (‘an be cheaply 
etVected. 

N. .V. li. 

Stki.i.ah Dynamics- h/y !l\ M. Smart, D.Sc., 

Cambridge Vmversity Press, pp. } fO, Price JOs. 

The subject of sl(‘llai‘ dynamic's is of rec'cnt 
orij^in. Since the discov(‘ry of star-streamin»i‘ in 11)01 
by Kapteyn there has been amazinjr dev(‘lopment of 
the subject within the short space of thirty-tive years, 
and it is now oiie of the most important branches 
of astronomy. Kc'scarches of Kchlinuton, Schwarzs- 
cliild, and Jeans on star-drifts, and tin- d\ mimics of 
stellar systems f^avc tremendons impetus to the 
study of the subje^et and in .l!)‘J() U<*rt ma<le import- 
ant contribution to our knowledjic by his invc'stiija 
lion on j^alacticj rotation. More re(.*ently i>rown, 
Voj^t, and jjindblad have made imixirtant invest ijjfa- 
tions in f»alactm dynamic's, and have ad\an('ed 
several theories for the explanation of the obsc*rved 
shapes of the spiral nekjlae. 

The first book written on the kinematical pari 
of the sul)ject is the excellent monojrraph by 
Kdciinf»:ton on Stellar MonmniLs and the Stnicturv 
of the Universe, w'hich was published in 11)14. This 
book is now out of date. Later on, 11)17, Jeans 
published his Problems of Cosmoijonn and Slillar 
J)lf7iamics; and more recently in 192tS he wnpe his 
Astroimny and Cosmogony, which is a scxpia} to Ids 
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earlier book. In these two books lie dealt Avith the 
])liysic*al state of astronomical matter, the* structure 
cd* the stars, the* dynamics ajid the origin of the 
j'alactic system. Jtnt mnc'h has happened in the 
ctnirse <»f the last ten years, and many new facts 
have recc‘nlly bc'eti broimht ti) ]i“ht by Shapley, 
IMaskett, l‘earee and other observers. So new books 
{iivinir full and iij) to dat»‘ account id' the tlu‘oretical 
and observational dc*V(‘lopment of the subject set‘med 
to be* specially calbxl for. Kc'c'i*ntly lh*J. l>ok of 
Harvard Lollej^c* Observatory has jmblished his 
notes on stellar statistics, and jialactic structure and 
tlynamics. 

Hut a c'omprcdiensivc* book j^ivinj^ a complete 
dc.scription ami an up to-datc^ survey of the know- 
led.uc* we have at present about the* structure and 
the dynamics of stellar systems, is miic'li n(‘cded, and 
Dr Smart’s rec'(‘nt lxxd\, Sldlar Dfinamies, has “'one 
a loni*- way towai'ds supplyiiiLr this pressinj; rc*c|uire- 
mciit. Dr Smart is to be coimrat ulated on his 
a('hic‘vem(‘nl in ilepict iiij.!’ ably and siiec'essfnlly the 
present knowlc'clye <d' the stillar systems in simple 
and lucid laimuaj.*‘e without sacrilieiin.r mathematical 
riuoiir and seientilie aeeiiiaey. He has also dis- 
cussed the various problems in different aspects 
cfc., historical, Iheort'lieal and pi'actieal. Dr Smart 
has di\ided his book into twelve chapters. The 
first ei^hi ehaptc*rs an* mainly devotc'd to the* dis- 
cussion, with ('onsiderable detail, of the matln-mati- 
cal tlieories of the star drifts, statistical parallax(‘S, 
and stellar statist ics. it appc'ars that the treatment 
cd‘ these subjects has been .somc\\liat overdone. 
These* c'haptei'S c^pe^•ially lliose on the solar nndion, 
the* (‘llipsoidal theory, and statistical ])arallaxcs 
could havi* heen easily coii'leiise'l without sacriiiciii}^ 
any essential mattir- fli.iptm* IX dejils with differ- 
ent star ( lustei-s r/.., movinu, o|xni, and utol'iilar 
clusters, and Smart’s inatment of tin* subject is 
quite <*omj)lete. In chapter .\. Dr Smart ^dves a. 
laithful at'couni of tin* fundamental work done by 
deans and Kddiimtoii on the ilwiamii's of st 'liar 
systems. 

The last two chapters viz., chapters XI and 
XI 1 tlisi'Uss the ea lactic imtation and the dyinmics 
of the lialaxy which are treated fi*om the obseiva- 
tional standpoint; and some recent rc'searches are 
also included in them. These two chapters could 
have been usefully e.xpanded by incor])oratinj>* fuller 
discussion, from the theorelic'?d standpoiyt, of the 





BOOK REVIEW 

prolileins doalt tlioroiii, and also by indiidiiijr a 
brioi! survey oi! the present position of eosiuojriiny. 
Keeeiitly the striietui’e of spiral nebulae has en^n'jcd 
Ihe attention of tin* aslronoine?*s and they are Iryint? 
to find out a salisl'aelory explanation of llio observe<l 
sha])es oi! these nebulae- An additional ehapter 
dealing with the diri'orcnf tlieoric's of the spiral 
strueture would have inereased the utility of this 
book. 

Th(‘ limit inji: and the j^et-up of tlie book are 
excellent. Unfortunately a few misprints have crept 
in and some of these an* mentioned below. It is 
}iope<l that in the second edition of the book these 
inis])rints will be eorreett‘d. 

(1) On paj^e 4ti, see. 2.44, we should have 

\\ dU instead of n dli 

(2) On pas*!* 4S, in the formula (16) we 

should have lO instead of \i. 

(2) On pa^*!* 122, in tlie nth and 6th lines from 
the bottom, we sliould have ‘ Ohserred ' 
instc'ad of * Tluon ficdl ’ 

(4) On paj'e 147, in tlie fourth line from the 
bottom, should have ‘ insN*ad 

of ‘ 180^ ’ 

j . r. />*. 

NiTKOIiKN I’l.VATlON AMI AlKAM Soil, il KCLAMATIO V 
(Taickiiow irnivcrsily Scries No. IX)- — 
/)// Professor iV. R. Dhar, The rnirersily of 
J.iicliiioK^ pp. Priec iioL slated. 

The pamphlet is based on an evimin*^ lecture 
d(*livei*ed by Dr X. I?. Dhai' at the Lucknow' Univer- 
sity under tin* aiispi<‘es of tin- Faculty of Scnence 
of tin* Lucknow' I nlvto'sily. It ^ives a summary 
ot the work in this line of Dhai’ and his eo-w'orkers 
who hav(* ln'cn su(*et\sslul in indueiii}; an endotlu'rmal 
reaction N, 10, | 42.2 Ual- 2 .\0 by the energy 
obtained Jrom the oxidation of »lifferent carbohy- 
drates by air. This nitro^n'ii fixation in sunlijrht is 
liractically doulilo of that obtained in the dark per 
ffram of the eiieriiy mati‘rial oxidised. Their result.s 
also show that w’ilh cow'duu" as an energy material 
the nitrogen fix'd ioii in the fields receiving sunlight 
is much greater than in the dark, when (?oinparcd per 


gram of carbon oxidation. Determination of the 
numbers of azotobacter in soils containing energy 
materials and the amount of nitrogen fixed in the 
light and in the dark show that the number of 
azotobneter per gram of soil kept in light is much 
smaller than in the soil kept in the dark, although 
the nitrogen fixation in light is much greater than 
in the dark. Moreover, when soil mixed with earbo- 
Jiydrates, glycerol ele., eomes in contact with air, 
the carbon decreases and the total and amnioiiical 
uilrogeu increase by nitrogen fixation, lly light 
absorption, all these processes, are accelerated aiul 
hence more uiti’ogcn fixation per gram of en,ergy 
material oxidised is observed in light* 

In an extension of their work in this, line Dhar 
and co-workers have shown that for the reclamation 
of alkali soils of the dry tracts of Northern India 
and Mysore, molasses can be very usefully applied. 
Molasses eoutaiii between 60 to 70 ii.e. earliohydrales, 
4 to 5 per cent potasli, 2 p.e. lime, O.o p.c* pliosiihoric 
acid, O.f) p.e. iron and aluminium oxides and Ob p.c. 
combiiKMl nitrogen and the rest water. Investiga- 
tions in Allahabad, Jlangalore, Java, Jlawuiii and 
other sugar producing countries show' that w’hen 
molasses is addeil to the soil along with carbonic, 
acid, organic acids, like acetic, propionic, burtyim*, 
lactic etc., are produced in the early stage in the 
decomposition and jiartial oxiilation of the oarho- 
hydrates present in the molasses. ( 'onseipu'ntly, the 
acids pre.sent in the molasses and those obtained 
from Ihe ileeomposition and pai’tial oxidation can 
neutralise the alkali of the soils. Also in tin* 
process of the escape of carhonic acid from the 
molassed soil, the latter is rmidevcil ])orous and its 
tilth is improveil* The lime w’hicli is added to tlie 
soil along with tfie molasses is rendered soluble hy 
the organic acids foiaiied fi’om molass(*s, and is hel])- 
fiil in the eonvei’sion of the sodium soil into the 
ealeium one (juiekly. The reclaiming elT(‘ct of 
molasses is much quicker than that of gypsum or 
powdered sulphur. Also prcss-iiiud which is 
available iu large quantities iu sugar factories, 
eontuiniiig ealeium compounds, carbohydrates and 
iiitrogenons substances, lias been fondd to be an 
excellent reclaiming agent for alkaline soils. It is 
interesting to note in this connection, that using one 
ton of molasses per acre, the Mysore Govenimcnl 
obtained 1200-1800 lbs of rice grain per acre of 
alkali land, whereas the crop failed completely in 
previous years. Very bad Usar soils haXe aiso bci n 
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reclaimed and excellent rice crop lias lioen obtained 
at Snraon (near Allaliabad), (Juverninnil Kanns. at 
Uuao, Cawnporc, Shahjehaupur aiul at Ibdiar. 

The interest of this work is both theoretical and 
praetieal. First, it sujij^ests tliat iiliotocluaiiieal 
fixation of nitrofren plays a very important part 
in tropical S(»ils and secondly, as a ])i‘actical applica- 
tion of this eonce])tion, Dhar has shown that alkali 
soils can be reclaimed by the addition id* cheap 
ener»y-rich niatei’ials like molassi‘s and prcss-miid 
vvhif^i are at present iiractically wasti' products in 
India. It may truly be said that Dhar has attacked 
a very fiiydamental problem of Indian ayrimilture 
viz., the su])])ly of cheap iilant nutrients to the soil, 
suitable for Indian conditions. Ami if, his conten- 
tions are proved to be jjfciierally tru(‘. it will mark 
a fjreat step forward in tbe improvemeid- of Indian 
a"rieulture, and at the same time it would ^ive 
stinudus to Indian siij^ar industry for fimlinj? uses 
of molasses and i)res.s-niud which have beiui so lonjr 
regarded entirely as waste mat (‘rials. The pam])hlet 
will prove very useful to advanced students of 
a}»’ricultural chemistry. 

1\ h\ (\ 

A SyMI'OSII^M on PltOlll.KMS OF VoWKll Sl'ClM.V IN 

Inima Pnhlished l>if Ihe Council, yalional 

Acadcmij of Sclmccs, Indian .lllahtdxtd ; JDdS. 

Price lix. {India); J\x. 'A 'S {Forciifn). 

A country 'wbieli wants to progress industrially 
must have cheap and abundant supply of power. 
This simple fact, S(‘lf evident as it is, Avas for a loufj: 
time not realised in India. Leavinuf aside the parti- 
cular section of the politicians who aloni; Avith the 
riovernmeiit administrators of old si'hool, declare 
from lime to tiiine that India had bo(m and always 
will remain piTdominanlly ajiricultural, we find 
Avith suprisc that even that larirer and thou”:hlful 
section of the people Avho Avant the country to I»o 
industrialised, and, Avho ou^ht to knoAV better, have 
paid till now practically no attention to the fact that 
the basic thing necessary for the industries to foster 
is cheap power. It ls pleasant to not(‘, h(»wever, 
that this apathy on the part both of the administra- 
tors and also of the public is going to be a thing of 
the past. We find indications that men Avho'arc 


leaders in political Ihronghl, in industries and also 
in .seieiK’c Iuva’c begun to seriously consider how best 
the natural poAver r('sourecs of India may be 
luirjiessed for the bi'iietit of her tc'cmiiig millions. 
The (lovernmi'nl of IJchar has alvt'ady moved in the 
matter and is takiiig steps for the elect rifieation of 
the .sontheiai part of lh(‘ ])rovin(*e. The (lovernnient 
of Bengal lias also appoiiilt'd .an Industrial Survey 
riuninittee Avhich. Ave understand, is Imsying its<‘lf 
in preparing a scheme for (‘Icct iMfication of the Avest- 
(‘rn part of Bengal. It is v(‘ry imiiortant that such 
schemt‘s promoted by llu‘ Slal(‘ sliould be made avail- 
able to the puhlii^ in ordm* that they may be 
iut(‘11igcutly (‘riticisccl so that the (iovcrmneiit, 
though Avcll nu^aiiiiig, might, not nn willingly 1)0 
involved in an unc('onomical scluMim such as the 
Minidi irydro-c'leclric, of the Bnn.jal). AVc are, 
ther(‘fore, A’(‘ry plcas(’d to have bcforii ns in tbe form 
of a brochure an a(*coun1 of the Symposium on Bro- 
blems of row(‘r Snp]dy in India, held under the 
auspices of tlu' .National .\cadiMny of Scimu'cs of 
India, Allahabad. The publication is Avclcomi* for 
more than one r(‘ason. Tu the first place, it shows 
that lh(* scientists of oiir (suinl ry have ctmie out of 
their eloist(‘r(‘d seclusion in the lahoralorii's to advise 
and help the industrial ri'geiieralion of the eountry, 
and secondly the piiblleation serves as an intiOligent 
man^s guide to (*leetricity as apidied to industry Avitb 
facts, figures and ri'ferenees regarding the state of 
electric, powtu* siijiply not. only in India but also in 
oth(‘r (‘onntrics lik(‘ Ibigland, llnil(*d Slates, (Icr- 
many and Soviet bbissia. A comparatiA'c study of 
the ixiwcr supply in these various countrii's at once 
shows how ba(*kwai-d India is in this ivspi'ct. AVo 
note for instance that while tlu* cc>nsum])tion of 
electricity ])cr eajiila in such a baekwai’d country 
as Alcxico is 120 units ]aT year. Dial in India is only 
7 units. AVe fnrtlier note that Fanada. has the 
highest oorisumplion in the AA'orld with Sweden as 
second (1.100 nnits). BnglamVs eoiisimiption Avas 
600 units per capita in lOllo and this is m'arly double 
of Avbat it bad been in 1026. Tills remarkable in- 
ereasc in eonsuuiptlou of elect rieity in Biigland is 
due to the inaugural ion of the Brid Scheme and the 
sotting up of the (Vntral Elect rieity Board with 
such pow(;rs as enabled it to elTeet partial sub- 
ordination of vested iiiteiTsts to that of the national 
interest. ” As a result of the activities of the Board 
not oidy the consumption of power, lias been doubl* 
cd but also the average price radueed to half. 
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Tlie symposium wns opeiuMl by Trof. M. N. 
Saha, who summanscd ilu* root (*aiiso of tho poverty 
problem in India in the following words: The 

total output of work i)er eapila p<*r year in India 
is only 90 units, of which lln* major i)art is from 
manual labour, and only 7 nnifs are from (‘Jeetrieal 
powM‘r derive(l frcmi coal or runnin**' wahn*, wliile in 
the advanced countries of tin* west, the total output 
is iieai'ly ISOO units, of which m»t more thaii GO 
units are from manual lalauir, and the rest is all 
derived IVom foi'ees of Xatun*. ” 

'IMu* oi)eninjj[' addr<‘ss was followed by papers by 
A. N. Tandon, X. N. (Jodhole. ami (J. 1^ Toshniwal 
who dealt with the problem of (‘leelrie snpi)ly in the 
I'liited Provinces, in Ja])an and in Soviet Russia 
res])eetively. We read with ifiterest a criticism of 
the Upper Clanjics I ly<lro-(‘leeti‘ie Scheme due to Sir 
William Stampe. by J)r Tandon whi<*h should be 
borne iji miml hy those who arc proniotinj^ schemes 
for snpplyln**' electricity to the agriculturists. 
SiK'h a scheme in ordtu* to be successful must not 
only hav(‘ auricultural load which consumes the 
p(»wer only iti c(‘rtain parts of the year, but also 
a lar^e industrial load. Jt is e.ssential that the a«:ri- 
cultural load i‘an, from its very nature, form only 


a small fraction of the former. There are also 
]mpers full of informative facta and fipnres, one by 
I’rof. Jb (^. (’hatterji of Penares, one by Prof. 
Adarkar of Allahabad wdio stresses on the necessity 
of beneticient legislation in India and another by 
Dr N". (i. (■halterjee on power alcohol. The last- 
named paper is particularly interesting as it dis- 
eusses the possibility of utili.siiif' molasses for the 
maun fact lire of power alcohol, which can replace 
pet rol. 

Finally wc note with satisfaction that the 
organisers of tin* symposium were able not only to 
j»a1her toj^ether a number of seienlific men ,and 
specialists of repute but were also able to induee 
Pamlit Jawaharlal Nehru to preside over their 

e 

deliberations. As a practical politieian Pandit 
Jawaharlal insisted that bi‘fore the (lovcrnment can 
uiulcrlakc any comprehensive scheme it must have 
the suggestions pul before it in conerete form. As 
a result of this the National Aeademy of Seieiiees 
passed a niind)er of resolutions iirj»iim' upon the 
government the neei‘ssity of undertaking a survey 
of natural power resonrees existin*** in the I'tiited 
Pi*ovin(‘cs and also r(‘commendin<r that necessary 
Icfrislation be passed for nationalization of eleetrieity. 

*S. K. M 


8 C IJB N C E A 
C U Ii'.T..Tr B.T 



Letters to the Editor 


luhtor i.i not rtspniislhlr for tho vti n's ( xprt sst f/ In tlir lit rs,^ 


FiircH*t of TranHverse Mag^netic Field on the Re^fraelivo 
Index and Conductivity of Ionized Air at 
Ultra High Fre(|iien<‘ios 

In tin' foiirsn of our liivosti^ntioiis on tlie of 

ningin'lic field on the refractive index and eondinMivit y of 
ionized air we have leei'iitly |lll])li^he^i <»ur results with the 
uiiplied lonf^itiidinal inaj^iiclic tiehl.‘'* in the |»i(*senf nofo uc 
suliniit. the results (d‘ similar invest ip.sit ions whmi transviuse 
magnetic field is applied to the ionized air. 

The exp(‘riniental arrangement, was 4‘ssenti:illy the .sanu* 
;is adopted in our previous invest i^ali(nis. 'Phe ioni/4*d air \\as 
contained in a dis4‘haro'4i tulu' al»oiit 75 cm. lonj;* and J cm. 
in diametei' and was iiiach* of Pvr«'X j^lass, 'Pin* lians\eir.e 
nmf^’m lic field for the wlnde h*n;>th of the tulu' was olUaincd 
hy a. specially designed 4‘l4‘cl roniaffm‘l, the section of which 
is shown in tij*'. |. N and S i 'present the two jiole pie<M's «d‘ 
tlm I'h'cl roniaiiiiet and 'P is tin* secti4in of the dischafce lulu'. 
Tin* liecher wires running alon^jf tin* K'Ui'th rif the luhe aie 
indicated liy Lli. 'Pin* h'liyth <if the elect n»mai;nel was made 
faitly larj*4'r than that of tin* dischari;«‘ IiiIm’ s«» that the whole 
h'lif^tli of the tuhe niieht )»(* iinniersi'd w«'ll within fht* iinifoini 
mac-net ic tichl. 

The new’ ('Xpressicuis for s(piare of the r4*fia<’liv«* index 
and I'onduct ivity of ioni/.eil p;as in flu* presence t»f traiisveise 
iiia^neiir; field W4*re dedin*ed fniin .\p|ih'fon-Jrarf ret* 4*4[uafions 
without, iiuiking any approximations. .\c<'ordin^ to the views 
of Itarwin,” the Lorentz. polari/aiion term was ne;jlected as 
in tin* previous ex[M*rimenls with lonj;itudinal ma.nm*lic fi<dd. 

The s(|uare 4»f the refractive index and cumlin-t iv ity of 
ionizeil gas for the * 4*\traordinaiy ' wave an* givni |,y the 
follow irig expressions. 


when*./*,,"-:: 1 1 ' 

//( 

p - angular fii-cunmcy of fin* wav«*, 
p — e'ao\ //■jla'ing- the aiijdied transvei'ie magnetie 

tii'ld. 

•ind j. -- eollisi'imil fieijiieiicy of electrons pj-r s4*«‘ond. 'Pho 
ri'si have tin* usual Jiolalioas. 



Fi«-. 1. 
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As thrro is no offe(‘t of tin* tmnsvorsp iimji’nptic fipW on 
the ‘onlinary’ wiivp, tin* corrpsponWin”; pxprcMs’nms for the 
same have not bi'on considered. Curves in tijf. 2 re|irest*iif the 
variation of square of refractive index of ioni/ed air with the 
intensity of applied transverse inaanetie Held. The coiilinuous 
curve is drawn froni llie tlu*<neli« silly cal«*nlated values obtained 



from equation (I) f<»r dilVerent values of niajrnetie field and 
that with broken lines is drawn from the experimentally 
obtained values. {Similar variati<»n.s of the conductivity with 
the varyin;^ strenj;th of the niajjnetic fi<*ld are shown in fijc. 3. 



It will be noted that these curves are in nature similar to 
those obtained in the case of loii^itudinal nia^fuetie field and 
the collision of the electrons prevents the conductivity and 
refractive index froiututtaiuing infinite values. 


It should bo added here that in the case of longitutinul 
magnet ie field the conductivity attained it maximum value 
when the applied magnetie field corresponds to the gyro 
frequency value of tlie impressed wave for all values nf the 
collisional frequency and density of ehs'trons. In the ease of* 
transversM* magnetic field, however the eomluetivily of the 
ioiii/.ed air does not always reach the inaxiinum value at the 
gyro- frequency. It is considerably alTeeted by the values of 
eollisiotiiil frequency ami the density of elect rons. 

I'hysics I)e[)artmenl, S. S, Itanerjee. 

College of Scienee, H. N. Singh. 

Jlenares Hindu Cniversity, 

93 R 

Mbinerjee, S. S. and Singh. B. N., A'a/wre. 141, 511, 1910. 
“Singh, H. N., Phil. M(uj., 26, 244, 1930. 

“Darwin, C. (r., PrtK‘. Hoy. Sov., A 146, 17, 1934 


DiHeaNe of Silk worms (Bomblx mori. L.) 

A serious type of disease causing considerable damage to 
silk worms (Hombir wiori, L.) in the Seri<‘nltuial Researili 
liUboratory, (^al<*utta was reported. The larva was found d«‘;nl 
inside the cocoon when it was cut open, so that the shell coul'l 
be weighed separately. 

An infected larva still alive was brought to our laboratory 
which ditnl shortly afterwanis. The surface of the larva ntis 
chalky <»r lime-like in appearan<*e. The larva gradually lo^i 
its elasticity as it »lie«l. These dead virganisms, sterilised 
superfieinlly with absolute alcohol, were kept in as»*p1i«- 
condition for a few' days. Spores ai>f)eared all over the ]>o«ly 
whi<*h gradually turned brown in <'olour. These spores were 
found attached to fungal hy[>Iine attacking the whole syst(*m 
of the larva. 

Several isolations were taken from living speeiinens as 
soon as the disease w’aa detected. Two seta of inoculations 
were made*, one from the surfai'C of the larva and am)thcr from 
the internal organa. Ccjon’a medium W'aa generally used and 
in the first case tw't> fungi appeared, Jiotrytis hassioiui 

and Aspt’ryillus Uimarii, Kita, the former in abuiidunee. 

Til the second series, little bits from the internal organs 
of the larva were i»ut in culture lube after proper sterilization. 
Similar fungi appeared but. the. AspcrtjiUus tamorii, Ktln, 
was preiloininaut in this ease. A similar diseas<* <'alh‘d 
Mascariline was reported from Italy, India, etc., wlii»li 
appeared in the adult eaterpillnrs. The Italian name 
and the Hengali name ('huna Ktte were the descriptive terms 
applied to this disease and the eaiisal organisms wi*re foniid 
to lie tw'o species of /intryHs, v.fi.^ H. hnssi/inh and if. Utolfo 
Hut ill this ease the ,silk worms an* being attacked in lli 
larva stage and a spe<*ies of Aspcryillua is found to be asso 
eiatod with Jiotrytisi. The symptoms also do not tally will 
those of Mnscardinv in all respeets. 

AspergillUA fulvus Moniagne, has been reported from sili 
wortns from Southern France; but its description , is very in 
adequate and varies from that of the Aspergillita isolated 1*, 
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LETTERS TO THE EDITOR 

US. Tlio rlinriu'tors of this AaprrfjUlus cor respond exactly t«i 
thoM^ of AspfnfiUus ttimarii, Kita, descrihed by Thom, so it 
has been given the sumo name. 

Actual inoculation experiment to induce artificial infec- 
tion in the larva ami iinally to tiiid out the exact pathogen, has 
not been carried out. Tlie work is still in progre.ss and the 
result will be jaiblislied siibseipienlly. 

Plant Pathology Section, 'rareslo liaraii Jtoy. 

Uotnny Laboratory, 

I'niversity College of Science, 

Calcutta, 9-2 3Q. 

Oxanilic Acid Thioamide (C., If„ Nil CO CS NIL) 
as an Analytical Reagent 

Oxanilic A<dd Thioamide has been idismvcd to pr<‘cipitate 
copper (cupric), cobalt(ous), mercurytic) and nickel quant i 
tatively from sodium acetate — acetic acid s(diitions. Th.- 
coinjdexes are of the general formula whose 

structure is tentatively given as 

C H“ n = q- c = NH 
b 5 I T I 
o s 


with one molecule of water of hydration for the cupric com- 
plex. The nature of the precipitates ofitained by tin* addition 
of the reagent to the respective cations in solutions not con 
taining mineral acids is desiuibed below: 

Cupric 1 

(Viballonsj. brown, granular [>pt., quantitativ**. 

NiekelousJ 

{Silver 1 

Lead j. I*pt. deeomposes to sulphide. 

Cold J 

Mercuri*’ — Yellow, granular, heavy ppf., qiianfitati\e. 
Mercurous salts give a heavy yellow ppt. wliich slowly changes 
to grey, forming metallic mercury. 

Estiimitions of some of fhe.se eutioiis and their si'paralious 
from other elements are in progress. 


The iHoinera of 1 -Carboxy-4-, 8- and 2-iiiethylvycloliexane 
1-fiUccinlc Acids 

111 view of the reeeni publication of Desai, Hunter nnd 
Sahuria* it is necessary t«i record that the author, in continua- 
tion of the work des«'ribed in his previous comuiuiiieations,* 
1ms separated tht‘ following isomers of 4,- b nml 2 methyl 
cyelohexaiie I-succinie acids. 

M.P. 

1 (^irboxy 4 methyl cy«dohexam*- 1 -succinic aci<l 206”, 176“ 

1 Carboxy 3-inethyl cyclohexane-1 succinic ncid 210“, 173“ 

1-Carboxy 2 methyl cyclohexane- 1-succinie acid I94“, 176° 

The author fails to uiulersfaiid why l)<‘sai, Hunter and 
Saharia remarks “In the 3-nnd 2 nu*tliyl eyjdohexane series 
he obtained gums” though no such statement was n'corded by 
tin* author either in Sukncf. and Clm ti-’RL “r in tlu* Journal 
of thf hniian ('hnnical Sorittu. Desai, Hunter and Saharia 
seem to have overlooktsl the important sfati'inent, ‘‘ no delinite 
isomers of the acids have Ikmmi isolated and ('xperiimmtH arc 
in ]U-ogr»‘ss to st'parale tln*ni’' and it may be pointed out 
that they have repealt“d the data already publishetl by the 
aiilhoi 1\\«i years back. 

Niipendra Nath (Mmtterjeo. 

t’hemical Laboratory, 

riiivt‘rsily t’ollegi* of Science and Technology, 

Dalcnttu, 10-3 39. 

^ Jour. <’htm. Noc. 84, 1939, 

’•'Snt.NCK AND Cvi.TL'RF., I, 788, 1936 and Jour, liifl, ('hem. 
127. 1937. 

(talliiiin in Indian Kauxit«« 

(iailium has been reporteil to be pr(‘sent in bauxites. 
Willi this view sevmal samples <»!’ Indian bauxites from 
dilferent localities w»‘re examined for this rarer (‘leimnit, 
(iailium was con«’eut rated with arsenie in Ilu‘ second group 
ami then arsenic was elim«‘n:ite«l from tlie hyilrochloric. uc.id 
sidutioii after dissolving (he mix(‘d sulphides in aqua roghi. 

'I’he coneeiit ruled hydrochloric acid solution was exaiuiiUMl 
Npi'ct roscopicully with the help of llilger K. Spectrograph 
using carlion arc. The eharacb*ristie lines 2874.2,2943.6,2944.2 A 
have been «)bserved in the spectra. M'he spectrograph was 
mljiisted so that the sped nun containeil the 1in«>rt about 2473 
to 4390 A. More samples of bauxites are lieiiig examined. 

Details of the experimmits will be published elsewhere. 



Anil Kumar .Ma/umda 

t ’heiuieal Laborat ory, 

I’niversily College of Science, 

IWcutta, 7-3-39. 


(’hemisiry Laboratory, .lyotirmoy Das Gupta, 

ruiverslty (Ndlege of Science, 

Calcutta, 10-3-39. 
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SUPPLEMENT 


Jamsetji Nusserwanji Tata 


The, t'ird i)f was tlu; innUnary of llic 

birth of Jamsfiji Nusserwanji 'J'ala. His iiK'inorials arc 
spread all over India the »real mills al Nagpur, 
Alimedahad and Kerla, the. Indian liislilule of Seieiiee 
at Mangalore, (lie (loiirisliing town of .1 ainshed))ur and 
the .submerged velley.s <if ih<‘ Western (dials willi the 
liydro eleetrie enler])ris(‘s whieli havt* transformed the 
eity of Ihmdiay. but the greatest of these all is the firm 
of 'I’alas whieli have Ixan the jiioneers in many Helds 
of (‘eoiiomie. regeneration and industrial devt lopnient in 
India. It is but in the fitness of things that his 
eeiileiiary shouM have lieen eidebrated in many ])arts of 
India eulminating in the imposing eereinony recently 
Iield at .Jamslu'dpur. 



Jamsetji Nusserwanji Tata 


7'he accidents of education or of environment in 
early youth oan claim very little iiiHuencc in tlic shap- 


ing of this great personality whose genius traii.seended 
all barriers and ereated vast enterprises and wide 
opportunities for .service to motherland, llis father in 
the early youth l^rokc away from the, proverbial family 
tradition of aseetism (the 'ralas werc^ originally high 
])ri(‘sts of Zoroastrianism) and established the tirm of 
Niis.serwanji and Kalyandas. Jamsetji was educated 
at the Klphinstom' eollegt*. Moinbay and aflt-r a short 
apprentie(*shi)) in a .solicitor’s office proceeded to C’hina 
to hu>k after Iiis father’s linsiness there. The boom in 
the export trade* of cotton during the American (’ivil 
War ami tin* .snb.se(|uent collapse due It) over-speeulatiou 
ill which his father’s firm was deeply involved tesli’d the 
mettle of young Jamsetji. At the iiislanee of Prem 
eliand Tloyehand (foumlei* of the famous Pnniehand 
Hoyeliand .stiuh'iiiship at Caleiitta), he was in Pngland 
looking aftir the eollon consignments there wlu n the 
crash calm*. lie met his creditors and so impressed 
them with his business ability ami honesty that they 
appuinti‘d him tin* licpiidalor of the firm which he re 
pre.si‘nted. His slay in England and fn-cpienl visits to 
Afanehester ga\i* him i*.\pert knowledge of the process 
of cotton mamifai'liire and ileep insight into the eoll«m 
trade a,s eoiidiieled ir the Western countries. Father 
and son stmn rehabilitated their fortunes by seeuriiig 
the eontraet for commissariat al the expedition to 
Abyssinia under Napier which eo.st the ])ublie exelu*ipit r 
.some one hundred and thirty million rupees. W'ith llu* 
])rofits oi the Abyssinian campaign, Jam.selji jmreha.sid 
an oil mill at (.’hinelijmogly which was eonverteil into 
a eollon mill with the aid of stmie partners and later on 
.sold oir at a eonsideralile jirofil. 

Cotton mills were then sueeessful ventures in 
llombay, but young Tata found no pleasure in follow 
ing the bt‘alen track. He early foresaw that the jirofils 
of a mamifai turing enterprise depended ok the rt'ady 
aecess to elieap raw materials and to a con.suming 
market. And Nagpur appeared to him to be an ex 
cidleiit site for the location of cotton mills from every 
point of view. The idea was ridiculed by many but 
Jamsetji knew his busine.s.s. The Empress Mills at 
Nagplir which have systematically paid higher dividends 
than similar enterprises elsewhere in India, not only 
earned for him great reputation as a captain of industry 
but ereated in him a stubborn self-confidence and an 
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Need of Calendar Reform 


'lnK enlciidar is an ifulispoii^iahlc rccjiiisitc of 
ni()(l<'ni (*ivilisr<l life. It is a fahli* of llu* days of 
of llio year, divided into inofitlis ainl weeks, 
and sliowinj^ the eliieC }ioli<lays, and festivals, 
reIij»ious as well as national. AVo are j»nide«l 
throughout tin* y(‘ai' in our aelivilies by the 
ealendar whieh we ket*}) sus])ended either on 
the wall, or on oui- table for rea«ly refereiiee. 

But calendars are alni(»st as nuni(‘i*ons as nations. 
At the present times almost the whole of Kurope 
uses the (Jrej^orian ealendar* ft)i* eeonomie, as well as 
for relij^ious ])urposes, and in other parts of the 
world, the (Ire^oriaii ealendar has si)rea<l alon»j: with 
Kuropean domination. Jbit most of the Kastern 
eountries exceptinj^ Japan and China retains, at 
least for relij^ioiis purpose, i?idii»enous systems (»r 
ealendar, whieh very often clash with the oflieial 
ealendar and j)roduee serious dislocation of public 
work. 

*So CHlled nfler Pope (Jregory Xlll. ^^llo intr...liiee.l 
tlic prosviU iystt'm of (*;ili.*inljo-rt*i.'koiiing in 1582. 


r.ven the Crejiorian ealendar is unsat istaetory 
jiiid to some extent arl)ilniry- T*"' are of 

une<|nal. (Iiuation as expresseil in the well-known 
<lo«i«»orel, 

Tliirty days hath September, 

April, June aiifl November, 

All the rest hath thii’ty-one, 

Kxeeptiim Kehrnary alone. 

Whieh has twenty eii'ht, • 

And twenty-nine in each Icapycar. 

Ojic may ask why is there this arbitrariness. 
Why has Kehruary 2S days, while tither months 
have 2i() or 21 ilays.' I bit more serious is the ineon- 
venienee caused liy the wamlerinvf of some impor- 
tant holiflays. 'I'hns the Kastm- h'eslival may fall 
on any dale betweim Alareh 22, and April 25, a total 
amplilinle of 25 days. Now Easier is a pivotal 
holiday and many others move with it. This 
p(‘riodic wandering of the Easter and associated 
holidays produces general inconvenience, and dislo- 
cation of public and private work. Further, the 



NEED OF CALENDAR REFORM 

fycle of week rcpojits in Jin Jirbilrary way through- 
out the month, and llicro is no kiiowing, on 
a priori ground, with what day of flio Avcck lh<‘ year 
or Iho month is to begin. 

'rin* League of Nations has appointed a World 
Calendar Keforni Committee for a rational reform 
of the ealeiidar. Ihit unfortunately for the Corn 
mil tee, the nations eom posing tlie Jieagm* have shown 
themselves too eons(‘rvalive, and there aj)pears at 
present no likelihood of tin* World (‘aleiidar being 
aeeept(‘d, ami replaeing the old ealendar eveii in the 
most advaneed eountries. However mueh the re- 
formers may regret this deeision, they have not 
lost heart, but are continuing tlie agitation with the 
unabated zeal of the man who feels that he is baek- 
ing a righteous cause! 

Our opinion is that the proposals for ealendar 
reform do not go far <‘nougli. Ciirtln*r, they do 
not consider the Lnstern nations at all. We think 
that the beginning of the year should be fixed up 
at some definite astronomieal event, say the vernal 
e(piinox (as the Iranians liave done sim e the eleventh 
century ) or at winter solstiec. Jn faet, the 
Christian year originally began witli the winter 
solstice, and the present fixing of New Vears^ Day 
on January 1, is due to blunders committed in 
medieval limes. There is no reason why this error 
should be retained. 

Ik‘sides the Cregorian ealendar, whieh is used 
throughout India for ofticial purpose, the Indian 
people liave to use others, each with its definite 
religious stamp. The Arahoiiiednn calendar is, as is 
w'cll-knowii, ciitircljt lunar, and consists of 354 days, 
so that the Mahomedaii religious year wanders 
throughout tlie civil year, making a complete cycle 
in about 33 years. But human life is more depen- 
<lent upon the sun th;ni o?i the moon, ami many en- 


lightened Mahomedan rulers saw the necessity of 
using the solar calendar at least for administrative 
jiurpose. We mentioned the ease of Persia curlier, 
and in India, Akbar introduced the solar calendar, 
for official use. 

The Hindu calendar which regulates the life 
of 99% of the 250 millions of Hindus, is a most 
bewildering production of the human mind, ami 
incorporates all the superstitions and half-truths of* 
medieval times. In theory it uses the sidereal year, 
the length of the year being still taken as 
3()5.25875()48 days as fixctl up by Aryabliata abuul 
505 A. 1)., under the mistaken impression that the 
ecpuiioetial points did not process, but merely 
oscillated. The real length of the IrojVical year is 
3b5.i! 1219879 days, so that the Hindu civil year 
exceeds tin* correct length by O.OUioli »lay nearly. 
The result is that the solar months, which were 
definitely linked with stars, ai‘e revolving througli- 
oiil the seasons; and tin* beginning of the year is 
now wrong by nearly twenty-three days, the result of 
accumulated error of nearly 1400 years. The Hindu 
calendar tlescrilx's April 15, as the day of the vernal 
ecpiinox, but as is well-known this (!vent actually 
falls on Alareli 21. If the error is allowe<l to accu 
mnlatc, the months will jles(*ribe a complete cycle 
round the year in about 23000 ,yea]*s. Kurther, 
as the festivals arc eonneclod to the moon, the 
season and the stars, the dales have to be adjusted 
periodically by an intricate system of intercalation. 
In spite of those imu’s, very few have the courage to 
talk of rel’orni. Wo are content to allow religions 
life to be regulated by tlie encyelopoedia of ‘ errors 
and superstitions ’ which is called the riimln 
almanac, and to regard it as a scripture. 

Elsew’hcrc in these pages, we give a review of 
the schemes of the reformed World Calendar, and n 
short account of the origin of the Hregorian calen- 
dar. The Hindu ealendar will receive detailed 
attention in a suhseipicnt issue. 
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The Reformed Calendars 
and 

*The Gregorian Calendar 


I’hE two hest known iiiovoini-iits Tor 
rofunli art.' (a) tlu; thirtooii-nionlh calfrnlar aiwl 
(/;) tlit.‘ rt'l'oriuftl 1 Wflvti-inoiitli calciKlar. 

Thirteen-month Calendar 

In the tliirtecn-nioiitli ealoiidar thciv are to he 
nioiillis in the year, eatfh of 4 weeks and eaeli week 
t)f 7 days. Every month is to he«in with a Surnlay 
and end in a Saturday. This ealendar is extremely 
sinijjle eonipared with the i)i‘e.sent system when* 
daniiary mij^ht hej'in with a Sunday but Eehruary 
may bej?in with Tuesday and so on. Areordiny- to 
this refornietl scheme, the rej-idar year will eonsisi 
of .‘b‘)4 days, but as tin* atdual year is in*arly o(m[ 
•lays, it is proposetl in the Id-nionth-ealendar 
system that in an ordinary year, the last day will 
be an cjctra day and will bo eallc’d a second t'xtra 
Saturday. For tlio leap year it is proposed to have 
two extra Saturdays, one at the end of Deeembi-r 
and the other at the end of July. 
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1 Month 4 weeks ~ 28 days. 

1 Year— 13 months~28X13-3()4 days. 

One extra Saturday at the end of the year ( Vi‘ar 
Knd Day) ) 

Two extra Saturdays^ in Ijea[> years tVear End 
Oay^ and. Leap Y^ar Day), 


Tln^ idea i)l! stabilising- the ealendar in the 
abnvj* way was su^jirsted to the N'atiean by an 
Italian l*atli-t' .\bln'‘ Maslmlini, in ls:i-t and the i<lea 
was revived by the pt>sitivist philosopher, .\uji[ust 
( omte in 1849. He wanted to rename the montlis 
after the «:rt‘at men of the world. 

Ihe Reformed Twelve-month Calendar 

Tin* other syslrm for ralendar rel'oi'ni retains 
lln* tweUi* months as shown below. 
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“ This \V()rld Calendar is a revision of the 
prc.sent calendar to eorreet its ine(pialilies and 
diserepaneic's. It iM-arran^es the length of the 12 
months so that they are regular, makinjr the year 
tlivisible into i*(pnil lialvt's ami «|uar1ers in a 
pe/-p(/i/n/ ” ealendar. Every year is the same; 
every (piarter identical. 

In thi.s new calemlar, each quarter contains 
exactly three months, 13 weeks, 91 days. Each 
quarter, bcgiiw on Sunday ‘and ends pn; Satui*d’ay/ 
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REFORMED CALENDARS AND GREGORIAN 
CALENDAR 

Th« first iiionlh in oncli <iiiartor has If I days, and the 
other two iU) days oaeli. Eaeh month lias 2(j week- 
days. 

In order to make the ealeiidar perpetual, at the 
same time retainin'*- astronomieal aeeuraey, the 
iKirith <lay of the yiar, e, ailed ^"ear-End Day, is 
an intercalary day ])laeed between December 301 h 
and flannary 1st and is eoiisidi-rcsl an <‘Xtra Satur 
day. The 3()l>th <lay in b‘a|) year, called Ijeap-Year 
Day, is iiiter( alatcsl between June 30th and .Inly 1st 
on another extra Satiinlay. Tlies(‘ intercalary or 
stabilizing days arc tabulated as December 31 or Y 
and June 31 (»r L, and would probably be observed 
ns international holidays. January .1st, New Year’s 
Day, always falls on Sunday. 

Tlic revised calendar is balanced in structure, 
perpetual in form, harmonious in arranj^ement. It 
conforms to the solar year of 300.2422 days and to 
the natural s(‘asons. Besides its advantai»es in eco- 
nomy and efti'cieiicy, it facilitates statistical 
comparisons, co-ordinates the different time-periods, 
and stabilizes r(‘lij»ious and secular holidays when 
approved by their respective authorities. As com- 
pared with any other proposal for calendar revision, 
it offers an a<ljustment in which the transition from 
the old to the new order can be made with a 
inininium of disturbance.’^ ( Erom Journal of (Uili n- 
dar livform). 

The supporters of the world calendar reform 
publish a journal called ^yorld Calendar Reform 
and throuj^h the Lea'»uc of Nations they are tryinj; 
to advocate the adoption of the refonned calendar 
throuj;hout the world. P>ut the thiileeii month 
calendar appears to have been ^iven up, due to the 
unpopularity of the nunibei' 13 and <lue to some 
astronomical objections. But the twelve-month 
calendar is being advocated for adoption by the 
League of Nations. 

Units of Time 

Let us see what is the root cause of this dissatis- 
faction with the present calendar. In human life 
wc are most directly concerned with the day and the 
year and, to a lesser extent, the month. The da.v is 
determined by the period of the earth’s rotation 
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about its axis or return of the sun from the zenith 
to the zenith or from nadir to the nadir. The day 
and-night phenomenon completely controls all human 
activity. Further, the day is the fundamental. unit 
of time and every other unit is to he measured in • 
its terms. 

Amongst ancient nations, however, the day 
was not so jirccisely defined. Some ancient nations 
like the Indians moasni'od the day from sunrise to 
sunrise, otliers like the Jews and the (Irceks before * 
400 B.(\, from dusk to dusk. The day measured in 
this way will have varying lengths during the year 
and, thendorc, has been universally given up, At 
the present time, the day begins at midnight wlicn 
the sun is at lln* nadir and wc reckon from zero 
hour to 12 noon when the sun is at the zenith ami 
after 12 noon as 1 ]).m. to 12 p.m. till it is again 
midnight. In America ami on the continental 
railways, however, m'ither a.m. nor p.m. is iisi'd but 
it is customary to measure from 0 to 24 hours. 

The day detim'd in this way is still somewhat 
variable in its length and we use as a fundamenlal 
unit of lime what is known as the mean solar day. 

Li Hindu system, the astronomieal day was 
fixed as beginning from midnight at Ljjayini or 
Lanka from the time of .\ryabliala 1 { IJ)!) A.D.). 

It should l)e rcmemliered that the asironoim'r’s 
Lanka is a hypothetical city, supposed to be on tin* 
eipiator, and on the same meridian as Fjjnin. 
(Cf. Dasaffifika 2, (lohi 13 and 14; Cancasiddhanfiha, 
XV, 20). 

The Week 

The cycle of 7 days called the week is an entirely 
artificial cycle, fr., unlike the natural periods of 
time — the month, the year and the day it has got 
no reference to any astronomieal phenomenon, it 
depends upon the ancient Baliylonian snperstilion 
that the numher 7 had some magical meaning as if 
corrt‘Sponded to the number of heavenly bodies 
whieli are in motion, namely the sun, the moon ami 
the five planets. Mercury, Mars, Jupiter, Venus an<l 
Saturn. Tliis led the Babylonians about 1800 B.F 
to invent the cycle of seven days, each day after a 
planetary god. The seventh day was original 1.^ 
considered as an unholy day. But when the Jews 
took up the Chaldean calendar about 600 B.C., the: 
called it the Lord’s day, and invented the myth tha' 
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restod fil'tcr His labour of Croat iou oii tli«‘ 
seventh day, the Sabbath. Accord iiur to J(‘\visli 
scriptures, all work was lU’oIlibilcjl on llu* scvonlb 
day. Hut uuniy ancient nations inclndinii- the 
Hindus had originally no such cycle as the w»‘ek. 
It ai)pcars to have come into voj^ne in India with 
the Macedonian Cn'eks (wim yol it from liabyhm 
about the first century A.D.) The Komans divi<led 
their iinnith into se<*tions emlinu- in Calends 
inew. moon), Xones (eijibth day) and l<h*s (full 
moon) but from A.I)., tin' use of the week 

became comnnni thronyhont the UNmiaii Kmpire. 
The K‘iy])tians had a scpai’ate nann' for ('acii day of 
their month of dO days. It Avas divided into tbri'e 
sections, each calb'd a Dekati or Decade, d’his 
system of division of the month into d smaller units 
each of ten was revived by tin' Crench durini*- the 
t Ireat Hevolutioii of 1TT2, wlum they wanted to tlo 
away with ('verytliinj^ smackinj*; of relijiious super- 
stition and went mad after the de<*imal system. So 
they invented a week of ten days and a month of 
three weeks. Hut the cycle of 7 returned ajrain with 
the fall of the Kreindi Revolution (1S04). The 
experiment was renewed ay:aiti by the Bolsheviks itt 
Russia Avho siiec^'ssively toyed witli the idea of week 
of 5 days aiul 0 <lays, but ultimately returned to the 
7-day week. I^robaldy llioimli the Ttb day ])eriod 
has no foundation on any ])lienomenon of Xalure, 
it may hav(‘ somethinji' to do with the human system 
as regards endurance, (ffioicticy and the r.eed for 
rest. 

Tlie Month 

The other division of the time Avbich is most 
conspicuous besides the day and the year is tlic 
niontb. This is entirely a lunar phenomenon. 
Month is really Moontb ” or ]>eriod nf the moon. 
Due can easily observe that the moon Avbicb ^ives us 
likdit duriiij,^ the niji:ht l^iivels in the heavens amidst 
the stars very nearly in the same ])ath as the sun. 
In fact it is. inclined to the sun’s path at about b'k 
Hut the moon {^ocs round the heavens much (piicker. 
It returns from one point of the sky, say, the star 
Aldebaran, to the same point in about 27 J days. 
This is known as the sidereal month. But the real 
month in use is the period when it returns to its 


conjunetion Avilh the suu. When the sun and the 
m(M)ii are together, the latter is I'ntii'ely invi.siblc and 
Avc liavc llu' phenomenon of tin* Jicw moo!i. The 
month, aceordiim* to all aneieiit nations extended 
from Ihe first <Iay after ncAV motui t»» the next. The 
b'lijLjth of llu' Sifnndic tmnilh is vimy lu'arly 20.1 days. 

Siieh ancient nations whi>se religious beliefs 
were eonma'led Avitli Ihe muon divi<|(‘d the heavens 
into 27 to 2S division.s, each of about ld.\^’ and (*alled 
each division a lunar mansion or a Xftlishttlru. Hut 
the perimi of llu* numii, llu' moiilh, Avas reckoned 
from new moon 1o new moon and eonsistial of 
2!)J days. They observed that 12 months amountc'd 
to about .‘kTl days and was very ni'arly ecjiial to a 
yea r. 

Inconsistencies in Calciilalion of Months 

'flu* idea llial llu' year should be «livided into 
12 mouths must have arisen from thi‘ obsi'i'vat ions 
of the moon’s motion. Kut if we rei'kou aeeordiuj; 
to the lunar month. Ib'STb days still remain every 
year after the 12 lunar iiiontlis are linished. How to 
adjust this/ ’riu'n' Avas .urave reason wiiy tliis 
mljustmenl should have Ix'C'ii iMitisidi'ia'd extreiiu'ly 
U(‘e(‘.ssary. In the life of 4‘arly nations ri'li^ioiis 
festival played an extreiiu'ly important part. A 
certain incident, say, the Avorsliip of a ji'od, Avas to 
be eelebralcfl in the season of autumn at. full moon. 
Xow, suppo.se in a certain year, llu' festival falls on 
the last day of autumn, next year we shall lose 
Kf.S7r) days; tin* evenl will liav*' to be cM‘b‘ln'aled 11 
days earlier Ilian tin* ^-nd of autumn, 'fwo years 
lat4*r, it is ti) b<‘ (M'U'brated 22 da\s (-aiTu'r. In fivt' 
y<‘ars the retardation will b<‘ V4‘ry nearly Iavo months 
and tlie event Avill fall m<t. in tlu' season of autumn 
at. all but in tiu' rains. So a4ljusliii(‘nl is necessary 
unle.ss Ave <Iiseard the connection with the season 
entirely as tin* ^lahonmdans hav<‘ tlom*. This the 
ancients Avere not. t)repar(‘d ti) do; they made tlu' 
adjustment by ])rin*»in!4: the event bu'wanl by c.alliufr 
two mouths in five years as unclean or useb'.ss months 
and prohil)iliii‘x the eelebnit ion of the festival within 
these tAvo months. I5y this arlilice at the end of 
T) years, the event Avill ayain fall at the end of 
autumn. Amon‘ 4 Sfc certain nations instead of putting 
such intercalary or useless months at the end of 
every o years, one intercalary month is put at the 
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of 31 days. So ono oioro day had to ho foiiiul out 
and this was duiu* at tho cxpensi* ol! iintoi-tiinato 
I'Vlmiary, whose length was thus irduecd to 28 days. 
In a leap year, hV'hrua ry was »iveii a length of 29 
days. This is the orij^iri of tin* .Julian e;ilendar, 
wliieh was used tlii'ou^lioul the whoh* ol Kurope iij) 
to ir)S2 A.l). It hears the impression of t^jryptian 
scienee and imperialist ie vanity of Uome. But this 
did not ('h?ar away all th(‘ eonfusion. As has been 
pointed out before, the year is not exaetly 3G.')J days, 
but somewhat smaller. In eourse of eenturie.s, this 
error liad aoeumulated and [)i‘odueed a eonfusion. 
The total err(»r amounted to about 9 day.s, in loTT, 
when Bop(‘ (Jreuory XIII ealled a eonfei*ene<* of 
astronomers and ashed them to eorreid tin* ealendar. 
They reeommended that though normally a year 
which can be divided by \ should be ealled a leap 
year, in ease of those* years vvhieh ended in two 
zeros, only those years should lx* regarde<l as lea]) 
yt‘ars whieh a?'(‘ divisible by KM). 'Thus tlio years 
1700, 1800, 1900 are ]mt leap y(‘ar.s but 2000 will be 
a leap year. By this adjustment the mean length 
of the year was tixed at 3()r).212r) days and the mis- 
take amounts to thivc* days in 10000 years. 

In ir)S2, the (lates were advaneed by a. deeree of 
the Pope by 9 days. This s,yslem, oi* the (Iregorian 
.system as it is (*alled, was adopted throughout the 
whole of Itomau (\‘itholi<? Kiirope. Ihil the Prt»tes1- 
aiit eountrie.s and those belunging to the Breek 
Chureh did not adopt it on ae(‘ount of their anti- 
pathy towards the Pope. In Bngland the old .Julian 
ealendar was used up to 1752 wlnm pul)lie o])inion 
was enlightened enough to tolerate the introdiieliou 
of the (Jregoriau eahnidar. This was done l)y a 
speeial Aet of the Parliaiin'iit and tin* d.iys were 
a<lvaneetl by 11 days. September 22 was by olTieial 
deeree re nanuMl as O(‘tober 4th. This led to soon* 
eonfusion and even to riots, beeaiise the man in the 
street thought that the (K)vernnn*nt had pa.ssed the 
Aet simply to cheat him of II days’ wages. * (live 
us back our 11 <lays' was a ery long hc*ard amongst 
the labouring elasses of IKjgland. In Kus.sia the old 
ealendar was in use even up to 1918 when the 
Bolshevik revolution swe|)t that away, and adopted 
the (Iregorian ealendar. 

The Brego.ian ealendar is now almost in 


sal use throughout the whole civilised world, but 
in certain respects it is very unscientific. The 
months arc of unequal length and there is abso- 
lutely no justification for this except the alleged 
vanity on the part of the Roman dictators. The 
beginning of the year with January 1st is also rather 
arbitrarily fixed. It ought to have started with the 
winter s()lsti(?e day (Dee. 22), or with the vernal 
e(|uinox (March 21). 

The European ealendar shows not only the week 
days distributed during the month but also the days 
connected with the great events and Ciiurch 
holidays. Most, of these have no conneelioii with the 
moon, excepting the Easter, which is supposed to 
cojiimemorate Christ’s Kesurreetioii on ^rst Sunday 
following full moon after vernal equinox. The dale 
of the 1‘hister in the (Iregorian calendar is thus 
A'ariablc and it can fall on any day between March 
20 and April 25, having a total latitude of 35 days. 
Xow Easter is a pivotal holiday, as others move 
with it. This has been a source of trouble to the 
metliodical European nations but no compromise hns 
be(‘n found Ixdwx'en religious dogma and llie necessi- 
ties of economic life. The \V(>]*Id (.'ale/idar to sonn* 
extent r(‘elities this inconveiiieiice, as Easter will 
always fall on April 8. This cuts off the connection 
with the moon, and tlx* Hasl(‘r will I'arely be ceh*- 
brated aw full moon. But as the day of nalivlly of 
Christ (the solstice day) has no conneelioii will) Uic 
moon, tlu* rt‘formi‘rs six* no I’l'nson why the day of 
the alleged K(*surr(‘ction should lx* tied to the nxioii. 
Ill other ways the \Vorld (Calendar of 12 mouths i.s 
an almost ideal calendai* and, if atlopled, will nsuli 
in groat simplifieation. But though it is ideal from 
the point of view of econoniie life, its atloption will 
dejiend upon whetlier all nations can discard theii- 
old traditions and superstitions liased on religions 
inheritance, and would be prepai’od to sacrifice the 
lunar connection. 

We are, in favour wiili the World Calendai*, bul 
we think that the starting point of Ibe year .sliouhl 
be from tlu* day of vernal eipiiiiox, as is the cas ■ 
with the Iranian ealendar, and the months shoiil<l 
be renamed ;iccordirig to seasons.* * 

.1/. .V. > 


* Tim writer wislu's to !u*kno\N ledge lii.^ indel)te<hies> i' 
Plot. P. (’. Sengiipta for iinicli ti.-4«>t'iil (‘litirisin, soul i’:' ' 
ii'vi.'iion of the jiilich*. 
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Oil Development in India 
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I'liii'l (■'•‘iiliiL'i-'t, ISiiriii:ili oil Cn, Lli|. Llih.Iihi 

E. T. Vachell 
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It lias bet'll said llial a Chinese traveller wlm visited 
lliiniia in the thirteenth century t'niind tlie nil 
industry already establislietl. The liMlian oil 
industry t^annot claim any such antiquity; although 
the seepages nt* ])etroleuni must have been known 
for centuries, there is no record of any early at- 
tem])ts to di”' wells for ])etroleum after the manner 
cf the hurmese hand diiy- wells. The modern oil 
industry dates from ISoP, when the first American 
oil wells were drilled by machinery. A little before 
this some of the oil seepages of the I'unjab were 
attracting' attention, and a few years later there 
were put (lown shallow borings in Assam and in the 
Ibinjab. \o success rewarded these early efforts, 
but. a removal of ojievations in Assam b'd to a 
sustained but. very small yield of oil beinji' foumi in 
ISIK). This encouraged further <Jevelopment, but no 
prolific wells wei'c obtained, and for a cpiarter (d* a 
ry the total yield of oil in Imlla was extremely 

Rather less than thirty years aj*!) the careful 
scimitific prospeclin«- which is so marked a feature 
of the iiresent-day oil industry was first bei^un in 
India, and new oilfields were found in Assam ami in 
the Runjab, but both of these fields turned out to be 
somewhat disa])poinf in< 4 ’. In Assam, the Hadarpur 
field, i>roved in 191;"), became exhausted after a life of 
oidy eij»hteeii years; iu the Punjab, the Khaur 
field, althoujjh it has outlasted the liadarpur field, 
has in recent years declined to a comparatively 
small output. In the ^meantime, an active and 
scientific develoiiment policy in Tpper Assam has 
led to a fireatly increased yield from thai resrion, 
whilst very recently the prospect in «• wells at 
Dhulian, near Khaur, have iiroved a new and 
valiialde oilfiehl. 

The search for new oilfields is constantly 
carrietl on by the *»eolo‘iical stall's of th/' oil 


companies. Althou»:h oil is a mineral, the mobility 
which distinjjuishes it from the rest of the mineral 
world adds y:reatly to the difficulties facing? the 
])rospector, and the search for it calls for the most 
up-tO‘date methods of ‘•eoloyical, palaentoloj^ie.al, 
t)ctrolo}>:ical. and ‘•eo])hysical research. Even so, the 
majority of ])rospectin‘»‘ wells fail to find oil iu 
commercial ipiantities, and the prospectinj*; company 
must be jirepared to put down many lakhs of 
ru])ees with only a small chance of j^ettin^ any 
return. 

Of no less imj)oi*tance is the a])pli<*ation of 
scientific method to the development of the oilfield 
when once if has been proved, be^inniiif;* with the 
<lriHin«: of the well. Tlu* most modern system of 
drilliny:, almost exclusively used in India, is cap- 
able of ]>enet rating- to very i^roat depths; the 
strata are cut by a rapidly rotating- bit (of specially 
hanlened metal) which is carried at the end of a 
lon^- steel pi])e made ii]) of sections some 20-30 feet 
in lenj»th. Through this ‘ ilrill-])i])e * is pumped a 
carefully pre]>ared lluiil com])osed mainly of clay 
ami water (often chemically treated to make it 
suitable for the work it has to do) and this fluid 
cools and lubricates the bit, and, circulatiiif? back 
to the surface throujih the annular space outside the 
])i])e, plasters up the sides of the hole and also 
briii'fs up the pieces of sandstone, shale, etc., cut off 
by the bit. The well is lined with steel casinj^, 
firmly cemented in place iu such a way as to prevent 
the incursion of water. 

Drilling- to jii'eat depths may take many months 
or even, in exploratory wells, several years, and the 
ability to pierce the crust of the earth to depths 
which may j»reatly exceed a mile (and in excep- 
tional circumstances may even exc(M'd two miles) is 
one of the triumphs of modern enj^dneerinjf, won only 


may 1939 
Vol. IV No/lX 


609 



OIL DEVELOPMENT IN INDIA 

by 1[u‘ uiistintod expenditure of .skill, time, niid 
money. 



Fif?. 1. 

A ‘Plough* type ‘Fishtail' bit used for rotary 
drilling. Note the ti<»\v pipe for iimd rlreiilatloii. 

.Viiioiijist the dirii<*iillifs to lie »)ver<'ume ;in? the 
teiideiiey of some s(i"it;i to swell Jind force their 
way into the liole, exerting’ a iiressure of lliousamls 
of liounds j)er .sipiare inch, the (X'eurretiee of porous 
samIs eoiitaininj*' water under similar hijili pressures, 
the steep iiu'lination whii'li the strata may ]iave- - 
which may liec'ome a serious difficulty wlieii tlie drill 
passes throimh alternately hard and soft bands. I>uf 
even when the drillini*’ is comparatively free from 
ti*oubl(‘S of this kind it is an achievement to be able 
to drill a hole a few inches in diameter to such great 
depths. The length of the drill-pipe earryijig the 
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bit may be 30,000 or 40,000 times its diameter, and 
its sh'fider proportions may be compared with those 
of a long flelieate hair or even a spider thread — 
if w'o emild imagine these having a liole right 
tlirough theii* entire length. The manufaetiiri* 
of ])ipe of those proportions has been made possible 
only by the reeent great improvements in the ten- 
sile sirengih of steel. 

For the assistance of the driller there are now 
a number of sensitive, often self-reeuialing, instru* 
ments which ean be attached to different parts of 
the drilling ‘ rig ' to give the driller a better idea of 
what is haj)peniiig a mile or more away beneath his 
feet. These instruments, although sensitive, musl 
he suffleiently sturdy to stand the vibrhtion ami 
wear and tear inseparable from lieavy drilling 
maebinery. Then, too, the sei(‘ntist. ims <lcv(‘loped 
surveying instruments which can he lowered down 
tile well at intervals to show how miieli the hole is 
deviating from the vertical, and other instruments 
which enable the strata drilled through to he idt'iiti 
tied from measurements of t heir electrical projicrties. 
What years ago was a ruh‘-of-t humb craft, is now 
a branch of engim‘ering science. 

When the well is completed, tin* ‘ production 
engiuem* ’ takes over eliarg(‘ from the driller. At 
first, the oil in the well may come right u]) to tin* 
level of the ground, but in lime, as the underground 



Fig. 2. 

A well being produced by a ‘Cable Tool End’ 
individual pumping unit. 

pressure falls off, it is necessary to adopt some 
meags for bringing the oil to the surface. Tliis 
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Tiiiiy. 1)0 hy insortion of a pump oporatiii!^ far bolow 
the woll-hoad, or by systoiii ol.‘ ‘ jias lit'l ’ whirb is 
similar to the air lift sbinrlinios usr<l for \va1«*r 
wolls. Not only <loos lh<* prrssuro fall (df, bul Ihr 
rale of proihiotioii of oil drrlim'S, oftoii iVoin tbo day 
tlio wall is (*ojn])loled. Tf> kaep up Ilia outi)Ul of an 
oilfiold now wolls ninst bo drillod, and lids driHin.ir 
olToi't is usually oonlinuous from lli(‘ timo tho bold 
is disoovorod until tho wholo of tho produolivi* aroa 
has boon dovolopod. 

Tho spaoin^ of wolls, tho orilor in whioh tboy 
aro <]i*illod^ and tlio j'C'iioral sohoino vd! dovolopmonl 
aro niallors whioh should not bo loft to moro ohaiiiM*, 
but must be carefully planned out on soionfifio 
jirineiplos, for the way in which dcvclopiiK'iit takes 
])laoo lias an important lu'arinji' on tho amoimt 
of oil which can be? ubiainod from tin* oil- 
samls. Dovolopmont will ncoossarily bo inlIiM‘ncod 
by tho cironmstancos i]i which oil compardcs hold 
their corua'ssions from the owners of tho mineral 
rights, for those have a i>rofound dotermininj^: ortVet 
on the incontivo to c(msorvation on tho oiu‘ hand or 
to wjistoful methods on tho other. 

American oiiru'hls for (‘xam,plo wore larm'ly 
d(‘volo])od by a number of oporatoi’s and mineral 
owners in unrestricted comj)otition ; there was thus 
a lai'jio ])i'emium on a ^j»:et there first ^ policy, each 
l)roducer tryiii”; to obtain his share of tho oil as 
quickly as possible lest in the meantime his neij!h 
btnir jiot it, and each mineral owner bcinj»’ concern 
o<l only in sooin*^ that his oil was brouf^ht to the 
surface and his royalty incoim* realiz(*d cpdckly. As 
oil, unlike other minerals, is jiiobilo, the principle of 
‘ first ooiuo first served ’ a|)|)lies to a considerable 
extent in such competitive drillinji-. rnfortnnale- 
ly for the resources of an oilfield, develop- 
ment whieh ^ive.s this (puck production is not con- 
ducive to obtaining? the. maximum ultimate yield of 
oil from the sands; in recent years there has Ixum a 
movement ii‘, Ameriea to ti’eat each individual oil 
field as a. indt ; 1ln‘ dilVerenl oj)cralors ai'i-cc to 
<*o-operate in d<‘velot)in»? hy iiiethods desi»'ned to 
extra(tt the j»Tealest possible total amount of oil. 
Ibit private mineral ownership as well as individual 
^tate (iontiml continues to hamper and block such 
niovemeuts. , 
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The case is ('Utirely dirfei'enl where llu' State 
itself owns the minerals and om‘ oil produeinjj: 
conijiany has a lon.n brnsc of a win.b' (olticld and ca)» 
count n])on (*on1inu(‘d j’lmewal of its lease j)rovid(Ml 
its work is satisfacloi’y. Its interests llnm lie in 
ohtainiii}^ tVom tin* field as much oil as possibl(* over 
fhe whole period oi'. ils life, so that conservation of 
fh(* resources <»f the field heeomes as much llie 
inf crest, of the (»])erator as of tiu* owner {i.i'.t I In* 
Stale). 

In Ilrilish India fortunalely the mineral rif^hts 
in tin* oilfields are the prop(‘i’ty of the State, and in 
no ease at present is lliei'c any competitive drillinj;. 
The op(‘ralor can then'fori* plan d(‘V(*Ioi>ment so as 
to obtain thi* u’n'alesl ultimate* yit'hl of oil, havinj^ 
no ineen1iv(‘ to elo otherwise; and this is in fact what 
h(‘ elo(*S. 

The oil ill Assam, as in so many other fields 
throimhoiil the world, oee-nrs in iiiinnti* pores and 



Fig. 3. 

of the Dighoi Field, lookiiif^ west. 


e?’evie(*.s in .sandstones which lie from .s(‘veral 
huridr(‘d to sevei’al thonsami fe(*t below lh<‘ (*artb’s 
surface. In its original state* tin* oil in the sands 
usually e»)ntains a large pi'oportion of natural gas, 
whieh, at the iiiT.ssures prevalent at such great 
depths below' the surface, is either in licpiid form or 
is dissolved in the oil. When a w(‘ll is drilled into 
the oil.sami, the local release of in-essiire (*n.d)b*s the 
gas to va])orize and to exjiaiid and in so doing it 
forces some of tin* enl into tin* well. If the i>ri‘ssiiro 
in the sand is siifti«*i(‘nl ly great tln^ oil w'ill be 
brought right u)) to tin* surfae(*. 

Tile volume of gas (ineasiired a1 almosjihcric 
tiressure) is often many }ium.lv(*ds of limes tlit* 
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volume of the oil with whieli it is ossoeioted, nml if 
the flow is iiiieontrolled a s])e(‘ta(*iilar }»usher may 
result. KxperieiU'i! in otln*r parts ol* tin* worltl has, 
however, shown that if a well flows in this wild 
fashion, the yas tends t() eonio to the snrfa<*e without, 
brinj^inp: with it the 1 ‘nll amount of oil whieh would 
be obtained if pn)dnetion were e<mt rolled at the well- 
head. Aeeordin^ly (In* he.st modern i)ra(‘ 1 iee, whieh 
is carefully followed in I he Indian oilfi(‘lds, is to take 
every preeantion lo prevent urn'ontrolled flow. 

The main causes of wasteful pro<luetion in 
oilfiehls are:- 

(a) the inenrsion of water, and 

(b) the failure lo pr(‘venl loo ra])i<l a 

production of the pfas contained in the 
produeinj^ sands. 

In the <leve 1 opm(‘nt in As.sani very careful 
measures have been taken lo prevent waste of oil 
from these causes. 

The successful exclusion of water from prodiie 
inj»: W(‘lls depends primarily on an aeeiivate <letailed 
kiiowletlye of the e(»rrelation of the strata, and this 
has been achieved by prulonjred and careful stiuly 
of the loj*s of the wells whieh have been drilled, in 
the course of this study new methods have continu- 
ally been applied, some of these w'ere develope<l in 
Assam and others have been ado])led from other oil 
produeinjr eouniries. Of particular iiiteresj in this 
eonneetioii is an electrical melliod for dist inunishiim 
ditferent kirnls of strata in a well; lliis was first 
developed in France and soon after was ado])ted as 
an exiieriniental measure in Assam; il has now 
heeoim* a standard operation in every well ami has 
been in use for a number of years. 

I he (Miti’y of W'atei* into the w'cll duriim drilliim' 
is prevented by the use of special di’illin*;' fluiils 
whieh are made up from carefully seleeled clays and 
«ire niven siiitahh* (‘henii('al Ireatnient. Tin* d(*v(*lop 
nient ol the best ‘ mud flui<l ’ for this piu'posc has 
1)0011 the subject of much detailed and ex\)ensive 
research by a stall ot llrilish and Indian ebemists 
and il is of intrresl that the (^aleutta rniversity has 
collaborate<l in this matter with the A.s.sam Oil 
Company an ! that the Punjab I'niversity has 
similarly eolIal*nrated with the Altoek Oil (^onipanv. 
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For the permanent exclusion of water reliance is 
placed on the eementinj^ of steel easinj? in an 



Fig. 4. 

The * Mud Plant/ where the mud used for rotary 
drilling: prepared, ehctnically treated and 

reeonditi lined. 

impervious layer immediately above the oilsand to 
he developed. 

Water sometimes occurs in close jiroximity to 
the oil-l)eai‘inj»: hands and this is rather more diffleiilt 
to deal with; fortunately however il has, as a rule, 
a smaller adverse inflneiieo on the proiliiet ion of the 
oil, and it is now' possible by measures whieh have 
been <leveloped as, experience aeeumulated, to loeatr 
this water and to d(*al with it at its source. 

In water problems, as in many other aspeeis, 
nne oilfield dilTera from another; and althoir^li 
<‘Xperienee in Aim‘riran oilfields lias Ixs'ij iilili/«'il 
lliroimhoiil the win‘ld, op(‘rators in other roimlin's 
nsnally find it neee.ssary to modify American 
methods to render them suitable for application to 
local ci.nditions. 

The conservation of ^as is a matter wiiieli has 
received v(*ry close attention in the Assiim field. 
(Nmservation has lieen aeeom])lished in various ways ; 
in some wells production is controlled by applyinij 
a hack i>ressure at the well-head, for it has heeii 
proved in many fields that in this way the lo.ss of 
jras can be relardeil and (he life of the well e\lende<l. 
In other wells the amount of f?as produced 
controlled by varying: methods of production (///• 
by applying*: ^ms-lift or pumping-, or liy alterinj? th« 
size aikl depth of the pipe throiijifh whieh the well 
produces) until it is found experimentally tliat tin 
oplbnum conditions of product ion , haye l>eri 
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nltaint*(i. Soniolinios, dospilc variations in pniduc- 
inf»: liiethods, it is foun<l that a wi*ll ixTsisinitly 
'yields too Miiudi j^as in ivlation to its yiold c»l* oil; 
such a woll is olosod in, oitliiM’ pornianrnlly, or until 
it is found hy trial that und(*r«»round eonditions hav<‘ 



5. 

A well pro<luc‘injf under * Gas Lift/ sliowiti^ well- 
head eonneetlotiH, gas separntiirs and eolleetiiig 
(auks. 

s«> readjust CM I th(‘nisi‘lves that lc*ss *>as is produ(M‘d 
per unit volume of oil. It will he ohser> ed that this 
is an expensive business iiivolvinj*’ 1h(‘ earlier drilling 
of more wells so as to he aide to rest a proportion 
of them when necessary. 


system to the rc'finory and the p:as to a speeial colleet- 
ing system. From this system sonn* of the gas is 
delivered to compressor stations situated at ilifTerent 
l)oints in the oilfudd and eomjiiessed to a ])rossure 
which enahles it to he reinjected into the oilsands. 
In this way gas which has already pushed forward 
its ipiota of oil is forced hack into the samIs where 
it assists to maintain the reservoir pressure and so 
enahles a further (plant ity of oil to la* pusiied into 
the pnulucing wells. 

There is however a limit to the amount, of gas 
which c*an us(*fully he rcdnjected in this manner; for 
if it is reint rodnc(‘d in too great (plant ity, it is apt 
to (‘stahlish channels and so to ‘hy-])ass ’ tlie oil, the 
gas merely reappearing in other widls without 
doing any useful work. Jn ordm* to force the gas 
ha(‘k into the sands at a reasonahle rate it nas to he 
comjiressed to ]>ressures as liigh as !K)() Ihs. per 
sipiare iindi, about ten time's the i)i‘i\ssure developed 
in an ordinary locomotive boiler. Th(‘ gas which is 
not retiirruMl in this way to the sands is ised for 
the prime movm-s lu'cessary for the drilling and 
producing opi'rations. 

Tlu‘ succc'.ssfiil develoi)m(‘nt of the Assam field, 
as of otln*r fn*lds, has hemi iM'mh'ri'd possible only 
by close ('o-operal ion between individual members of 
a large and highly (pialified scientific and 1i‘chnical 



Kig. 6. 

(a) Eccentric* Band Wheel providing the (b) Distribution of ‘Jerker Lines’ from 

pumping motion. ‘ C'enlral Pumping Power.’ 


I>y these methods, the gas in the oilsand i.> made 
1o (h) its full (tuota of work in pushing oil into the 
well. This however is by no means the end ol the 
Usefulness of the gas, for having hronght oil into the 
well the gas aceomtmnies it to the surface wliere it 
is carefully separated, the oil going in an enclosed 


statT, recruited from tlic universities and colleges of 
(Ireat llrilain and India. This slatV keeps in touch 
with the most recent (bwelopments in teidinicpie in 
the big oil producing countries of the world, and 
its members freipientiy visit America and Iran to 
study the latest innovations in oilfield practice. 
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Basic Factors of Personality 

H. P. Maiti 

D.'parliiitiiit (»f , ( ‘.iliMit til riiixi'i-ity. 


Scientific iiitcn*s1 in llip jirohlcMn nf tin* huiuaii 
personal it. V niay Ixj said to have l)<‘^nin ahniit half 
a eenlury a»(> with tin- clinical ps.vchiatrists’ study 
of a few cases of tlivitled i)ei*sonalit.v in h’rance and 
America. It lias i-eceived a ‘»reat impetus recemly 
from tlu' psyehot(‘elinieians’ attemid to evolve suit- 
able tests by which moral and stteial traits of perstuis 
may be determined. Though mueh work of 
importance and interest has already b(‘en done, the 
tests seem to be hamlicapped by a mechanical con- 
eeptitni of the linnian ])ei‘sonality umlerlyiiij^ them. 

The human personality is essentially dynamic 
and ps,.v<*hol()‘»y has yet to su])ply a dynamic 
concept of personality. The (lestalt psyeholoj^ists 
headed by Kohler and Kotfka rijylitly ])oint out 
that man’s character is not af> al^i’t'braical sum of 
separate traits but is a functional whole with 
mutually interacting parts. For definite liglit on 
the dynamic conce])t of personalit.v, liowevta*, we shall 
have to go to the Freudian psychoanalysts and t(» a 
group of child psychologists who have made a. 
special study of the development and functioning 
of the total personality in ditTerent <M)ncrete 
situations of life. 

Keeent revision of FremFs theory of neuroses 
supplies us with a ))asis bir the dynamic concept wc 
re<juire. The old view explains neuroses as due to 
conflict })etween rejmesseil sexual tendencies and the 
conscious mind or Fgo. Tlie new one g(jes info a 
deeper analysis (d llie latter factor and discovers a 
specially dilTercntialeil i)art within it, wliieli, though 
very aeliv(‘ly eoneciMOMl in Hr* eontlict, is itself 
largel.v iineonscious like the repressed sexual 
teudeneies tlnmiselves. NVe have tliree contlieting 
factors now instead (d‘ the original two, and Freud 
names them as Td, Fgo ami Su|)er-cgo. These three 
ill their dynamic interaction may be said to consti- 
tute the fundamental seheme of a. man’s personality. 
We should galliei* all important biological and other 
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psychological iid'ormatioii about a man and know, 
for example, about his heredity, favourable and 
unfavourable environmental conditions of his life, 
bis health and Ids difficulties, bis intellgeiice and his 
tastes, but, for a full ami real understamling of his 
personality, we should know how lliesy biological 
and other psychological factors affect the inleraetioii 
of the tliree fundamental forces of Id, Ego and 
Siiper-ego in bis nature. 

Freinl’s theory rises out. of a eliuieal liaek- 
ground, but it is applicable to normal as also 
abnormal persons. \o attempt has yet been made, 
however, to give it a wider biological basis. Fan 
we view Die intricate jirobleni of luiman personality 
in a broa<l pei*sp(‘ct iv(‘ of aidmal (‘volution 

ill view of 1h(‘ fact that both animal and human 
behaviour develop by gradual modi liea lion of a 
few fiindamenlarinslinets, it is interesting to com 
pare the geru*ral principles of animal intelligence 
with those h.y which human personality is monldetl 
into its eompl(‘x shape. We (‘an mention Ibree 
such broad ])i‘ineipl(‘s of modih‘(‘alion of animal 
instincts. 

1. TIm‘ most general principle of inf elligem'(‘ 
underlying all proeess(‘s of learning is integrati-m. 
When an instinct starts activity in the organism, a 
part of original reaeti(Uis taking place in a particular 
order si‘rvi‘s to satisfy the insliuet. Ijeandng con- 
sists in integration of these satisfying reactions. Inte 
gration has two phases: inbiliition and facilitation. 
The former jirecedes and prepares the way for the 
latter. l»ut if it exceeds a (‘ertain limit it has the 
opposite (‘tfeet and hinders learidng. 'Strong emo 
lion during the learning proec'ss has such an inhibi 
tory eiTect on integration. 

2. (liven certain reactions, integration welds 
them into unity. It is after all a mechanienl princi- 
ple ^nd cannot explain original selerdiou (;f reac, 
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tions, nor arcouni for oroasional variation of already 
learned rea<*1ions in the same external situation. 
As Kurt Lewiii suj»‘^ests, we shall have, therefore, 1(» 
aeeept a seeond j*eneral jirineiple in dvnamie inter- 
relation of an animars instinet and his environment. 
This interrelation has to he supposeil t<» he present 
from the very he»innin,u: of the learninii' proei'ss. 

Ih For explanation of niodifieation of instinels 
along higher forms of animal behaviour, we shall 
have to suppose a third prineiple in addition to the 
two already mentioned. It may he deserihed as the 
prineiple of sustained tension. It implies inereas- 
ing eapaeil>’' to hold under eheek the physieal and 
j)syehieai tension whieh exeitation of an instinet 
must involv(‘. There eannot be any doubt that if 
intelligenee is to aet as a really eflieient priindple of 
suceessful adaptation, it should gradually aeipiire 
this eapacity. As one goes up the animal seale from 
grade to grade, one ean see that the adapt iv<‘ he 
liaviour aetnally gtds more and more eomph‘X and 
the eapaeity of internal eontrol over motility 
eorrespomlingly increases. 

(\)ming next to the principles of the develop 
ment of the human personality, it may he said that 
hehaviour on the human b*vel g»<'ts very much 
comi)Iieated on account of the social faet(»r. We 
ean mark out three broad stages of growth of ttie 
human personality. The first is eharaeteri/.eil by 
inadeipiacy of organic intelligenee and eompeii 
Nation for it hy the social environ meid, the second 
Ijy clash with the social environment, and the third 
hy origin of the Super-t'go. 

At birth the intelligenee of the human ehihl is 
not sufficiently strong to help him in adapting lilm- 
N<’lf Avithout help to the new complex conditions of 
his life. Social environment secures this necessary 
adaptation througli the loving care of the. mother 
nr the nurse. The latter ■■sooii becomes a centre of 
his inslineliAT and pleasure-giving aetivities and is 
thereby able to draw upon himself a considerable 
‘I’liount of bis Ioa'o impulses. An emotional rapport 
:n soon eslabli.shed between the moth(*r and the 
child and a considerahic change in the original 
'hlld nature takes place as the result (d* the 
I'l'ocoss of primary identification. It is a 
' n't hod of direct influence of one mind uilon 


another, and is a very important source of learning 
and of habit formation in the earliest stage. It is 
not confined to the child’s relation with his mother, 
hut later on extends also to his lU'lati**!! with other 
persons and even with inanimate ohjeets. .\s he 
grows 111 ) pfiNses through a large nnmher of 

.separate identifications resulting finally in his 
character. Incompatible ident ifieat ions give j-ise fo 
eontrailietory beliefs ami trails in Jif<‘. These ex- 
plain why brilliant votaries of science sliould he 
hugging soMM't lines deep-rot, ted snpm’stition in the 
private ehamher of tlieir minds. 

Aggression follows love very soon in the (diild’s 
relaiit)!! to the wtmld. To any attempt to eheek him 
he naturally reacts by aggression and anger. A 
slate (d! amivaleney follows ami he givi's out love 
and Initt* for the same person and object. Hilt in 
course of time lie realises tlu‘ hatl efft'cls of Ids 
aggressive attacks on others, and as these mean the 
risk of wilhtlrawal of love hy the dear ehlers, he 
finally tries to keep the emotions of hive and hate 
apart in their applieatimi to 1h(‘ world, lie liates 
some persons and ohjeets, while he reserves his love 
for others, lie tries also to eheek aggi'ession in hiK 
mind. Need for a more drastic method of dealing 
with rggression arises when the emotional tussle 
with the social environment heeomes complicated in 
late infancy hy the development of the Oedipus com- 
plex. The child’s mind finds itself, then, in a 
very critical situation and after trying dlffereiil 
methods of defending itself against its oavu danger- 
ous impulses of sexual and aggre.ssive type, it takes 
finally to repression. Vitally eoimeeled with this 
process is the quest itiii of the rise of the Super-ego. 

The Sn])er-eg«) is a permanent ])rineiple of 
control in tlu? mind of the child I hat arises by 
gradual introjeelion or aeeeptanei* of tlie prohi- 
bitions, threats and moral advices <d* the jiarents. It 
substitutes tlie previous external ilireetion of the 
parents by an iiitrrnal self directive ‘ voice The 
Siii)er-ego has two parts: (i) Kgo ideal, wliieli is 
tile eoiiseions part, and wbieh serves llie mind by 
pointing to wlial is good and what is bad from Die 
.social side, and (ii) aji nneonseious pari wliieli is 
active in the aet of repression. The nneonseious 
Super-ego is actively vigilant. It detects the re- 
])ressed impulse as it tries to come up and metes out 
a punishment if it is able to do .Si) in the leasi.. It 
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reully onlmdios a considcrahh* amount of tiu' miofyy 
of tli(* ayj»rc‘ssivt* impulse* nrij'iiially <ru*(*<'t<‘<l fo Ou* 
oxtornal worM and can In* d(*s(‘ril)e*<l as iiilonialisa- 
iiou of aj»;}>r(‘ssiou or rornil of ay^rossioii on tho 
self. In psyclioneiirotics llu* si-verity of t!u* self- 
punishing Sui)(*r e»() is very ^I'rat, in iinrmal persons 
it is less and in psyrliolirs an atlnnpl is made* 1e) 
throw out the* se've*re* Super e'yo hae-k inlee the e*xte*r- 
nal world. .Anyhow, one* may say that man, in his 
attempt to withdraw his natural a»j*re*s,sion tipeui 
himse'lf ami to ^ive pain to liimself instead of to the 
world, has l)(‘e‘U aclin**- in the true spirit eif Jt*sus 
ever sinee the* rise ed‘ eivilizalion. 

After re*vie*win*»' the prine*ij>le‘s ed‘ inteHi^e‘ne*e as 
elireetiim- animal ht'haviour and those whi(*h <lire‘e*t 
the {growth of the human personality, the eju(‘stieui 
aris(*s as to the place of intellij^enee in the* jie'iie'ial 
seheme e>f human personality. Thoujih an aelee{uate* 
prineuple* of adaptation in the animal worhl, intelli- 
f»:enee seems at first to he* re*ley,ate'd to a suhorelinate* 
position in the hiinuin elrama of life. It is usually 
eleserilieel as a general epiality of the mere intelleM*tual 
funedions of man. Hut we may take a liroad view 
and say that it has m(*i'i 4 ('d itself into the a(*tivify e;f 
the Ej'o. The* latteu* is inve‘sted at le*ast with all the* 
three funelamental jiropertie's that we have se»en it 
to posse*ss in the animal worhl. To inteuTatiein 
eorivsponds e'onsedems learning' and reality aelajUa- 
tion whieh the has to hrin^ al)e)ul ; to dynamic 
interrelation hetween instinct and environment 
eorre.spe)nels the Ej»o’s power of re*ality diseriniina- 
timi; and for the third principle* of sustaincel ten- 
sion we have the diffiendt work e)f adjustm<*nt eif the 
lei and the* Super-e*«'o whiedi the* has te) perfeirm 
hut whieh eluele*s its power so often in the* eases e)f 
neiireises and p(‘rversions. Intelliyeuee is eeuifrejul 
eel with a hij'hly eomple*x and difti'eult weirk. It has 
to evolve hy trial and erreir new le*ehnie|ue eif 
aelaptation, a teehniijue* that would meed not only 
ne(*<is of e*xte*rnal e*nvironme*nt hut also tho.se ed* 
man^s own e'omple*x nature*. 

11 

Anyhow, the* three* factors eif lei, Ej»e) and the 
Super-e»e) <*on.stitute in the*ir interaction a elefmite 
pattern of jx .-.sonality lor an indivieliial. One*e a 
particular patie^rp is set up in ehihihood, it usually 
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continues to f^ive a stamp to all future activities and 
experiences of the individual. Jjater ehanj^t^s in 
pattern may he due to markeel environmental 
chanjife's, or ehan^e in .snpidy and dis])ositieln of 
instiiudual enerjjy, e>r may he hronjihl abend hy 
special melhoels, siiedi as, psyelmanalysis. The? neir- 
inal miml redains relatively {ireater plasticity eif 
elevele)i)ment eif the* iiallern as a whole. The futic 
tie)nal re*lalion he^tween the re*ality ami the inte*vn;d 
•slrned lire's e>f the ])e*rsonarMy which is to he found 
])re*sent in all case's exe*e*pt in semie advanced tyj»e*s 
of psyehose*s lakes jilae'C Hironjili two special mecha- 
nisms, r.r/., iiitreijectioii ami ])roje'edieui. . , 

The iialle'rns (d‘ the* ])e*rseuiardy struedure are* 
elifl'erenl not only in normal, luniredie a^id i)sy(diotic 
])ersons. hut also in ditferent tyiies eif mental 
dise'ases and criminality. 

In ceniversieni hysteria pain re*pre*st*nts the* 
punishing- motive eif the* Siiper-e«*‘o at the same* jxiint 
ed* somatic excitation as is iise*d hy the rcjn’csscd 
sexual im])idsc for the ])urpose ed* the* ‘ haimcd 
“Talitie'atieni. In c()m])idsion ne*iire)s<*s the op])ost*d 
ne*e*ds ed* punisliment and re'pressed im])ulsc arc 
scrve*ei hy two se‘parate‘ proce*sse*s, sometime's liie* 
foniu*r hednji- carrie'd tnit as a sold cd’ advance* hrihe 
for the* la I let*. 

On the* hasi.'^ of analysis yiven here we may re*- 
eot^ni.se three* main type's of e*riminal mind. The 
psychotic lyt>c is marke'dly anti social hccaiisc o* a 
streinjj!: inte'rnal elcfiancc against the Suiut e'»o and 
eif the alle'iiipt to pursue it ai^j^re'ssive'ly ha<*k into 
seieiely from wliieh it e)i*i«inate'<l. The e)l)se*ssi\e or 
neurotic type* e*ommils erinu* ‘out eif sense eif niiilt 
aiul se'e'ins te) he* premipleel hy an iiiie*onscious need 
eif pii.iishment. The thirel type* may ^e) inlo eriim* 
on aeeoiint of a peiorly de'veleifieel Su])er-e*<'() oi* <»ii 
ae*eoiint of intelleednal defieieiu'y which makes the 
elcveleipmeiit of a proper Supe'r-ej»;o eliflicult. The 
best way to desil v/ith the first ty])e of criminals is 
isolation, with tlie second 1y])e psyehole)j»ieal treat 
meld anel what the third ty])e really lu'cds is re 
e'eliu*ation. 

• 

The'vc is no elouht that many normal person' 
are unnecessarily unhajdiy and inhibited « >' 
account of effects of strongly fixateel lei impulse am' 
unduly severe Super-ef»o. Many eif our intercs 
and aplitueles are dominatesl hy these unconscio' 
fiKdors e)f our minel. lii eheieisirif^ .a ipan for 

S C 1 K N c 

V 'll 1. T n ‘ 



BASIC FACTORS OF PERSONALITY 

vocation it is thus inipoclant to know his particular 
, pattern of personality a ml specially to 1‘onn an 
estimate ot* the amount ami specifu* nature of tin* 
Id and Super-CKo h)a<l on his Ej^o. 

In the lij>ht of recent researches in personality 
ilevelopnient it would be unreasonable to lay too 
• much emphasis on heredity and it is to be noted Unit 
the social factor larj»ely responsible not t.idy for 
brinji-inj; into bein^r a healthy ])attern of ]U‘rs(!nalit,v 
but also to maintain it alonjr healthy lines ever 
afterwards. This it can not (lo, unless we r(‘vise 
cur customary attitude to morality. The social 
attitude to» morality supplies the unconscious basis 
to the individual’s Super-ejro whi<h we have seen 
to play such a fundamental part in his iiersonality 


Cinchona Plant 

S. N. Bal 

('iir.itnr, IiiiliH. rial Sf *111111. Iinliiiii Miiviiin. Calcu ta. 

Cinchona trees prodm-in^’ the me<licinal barks are 
natives of Tropical South .\m<*rica, where ihey are 
found in the deep forests of tin* mountainous re«»:ions 
of the western parts of that continent at a heijfht of 
about 2,5(X) to 9,0()(J ft. 

The febrifu^,^'d pi-operties of the bark of lln‘ 
trees of certain si)ecies of cim bona were reeojrnised 
by the Spanish Jesuits in Peru duriii” the end of the 
sixteenth century and the bark was then known i>y 
the. Peruvian name as “ Quinaipiina ” meaning* a 
bark possessing: medicinal properties. 

The tree, however, was not known to science till 
about 1739. By the middle of the 19th century liv 
inf»' ciiK^hone. trees were first seen in Burope at the 
Botanic (lardens at Paris where these were ^rown 
Irom seeds collected by Dr Weddel diiriny his first 
.ioiirney to Bolivia in ISlfi. 

The Dutch in Java first starle<l the cultivation 
nf cinchona in 1854 with a number of species of 


drama. Like the morality of the neurotic, our tradi- 
tional morality is fixated to a primitive form. As 
a static and rii^id instituton of control, it knows oidy 
to prohibit, to warn and to punish. It is not surpris- 
in.t»- therefore that our erotic and social life cannot, 
easily f»o out into fresh paths of adaptive achiev<‘ 
nieiits and we find in the world to-day a hime mass 
of human energy turned mad ami dc‘str\ic1ive. A 
demon of a«:j»:ression is stalkinj*’ over the w'orld and 
we have wars, death dealinj* inventions of sciem*c, 
communal fights and many anti-social expressions of 
man’s rejmessed instincts. 

Mo<lern psy<‘holoj»y i)oinfs a way out of the 
present tangle of man’s love and aj'j'ressive im]>uls(‘s. 
It is SuhlimatitiH. Shall we be able to bind the 
bliml and massive forces of our ebmiental hate 
and af»:p:ression by outwardly directed love? 


lincluHia and in IS58 seeds were first obtained fro)n 
these plants with which they extcnde<l the planta- 
tions and after loufr and careful (‘xperiments they 
now cultivate only three following species w'hich 
meet the refpiirenients : 

1. Cinvlwna Lcdfivriitua 

2. (Hncho)ia (/fficinntis 

3. i'inchomt suvviruhra. 

These and the hybrids between these are also 
the plants cultivated in India and on an averajri* 
these species yiebl the follow'iiifr pei’centaj^es of 
alkaloids : — 
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CINCHONA PLANT 

In 1S()I the first c()iisiH:nniejit of seeds and plants 
of cinehona reached Nilgiris from its native home in 
South America and in the same year a number of 
plants yielding the valuable alkaloid was hrouj^lit 
from Java where a successful plantation has 
already been established and by the end of the year 
J5enj(al received a eonsijynment of see<ls a,s well as 
a number of plants from Java and subse(|uently a 
plantation in Sikkim Himalayas in the l)arjeelinf»: 
districts was started with only 289 plants of the 
several species. The plants were also tried to be 
^'rown in Assam, VV’. F. Province, Hombay and 
other places but for some reason or other these 
attempts ultimately met with partial success or 
failure. At the present time the plantations in the 
south (Niljriris) and in Heiif^al (narjeeliiif? districts) 
are the only ones which have been successful in 
f^rowinj? the species of cinchona yieldinjr the valuable 
alkaloids. 

Cinchona plants will not, as a rule, stand frost 
and they prefer a cool eliniale in which the contrast 
between summer and winter and between day and 
nia’ht temperatures is not very f»reat. The method 
of propajration of the plants is by euttinj^s or from 
seeds. The former method is only resorted to when 
it is intended to keep some exeeptionally j?ood stock 
of species. Seeds f>enerally f»erminate in from 2 to 
() weeks. The seedlinj^s havinji: 2 or J pairs of leaves 
are transplanted in another nursery and when they 
arc about 4 inche-s hij'h they are a^:ain transplante<l 
for the second time to a similar nursery where they 
are allowed to ^^row to a hei^^ht «)f 9 to 12 inches. 
They are then (onsidered fit to be placed in 
•p(‘rmanent positions in the plantations. It is to be 
remembered that virj»in ever-f»Teen forest is always 
chosen lor the purpose and liberal manuring is 
recpiired after the land has been prepared. When 
the trees are about 10 to 12 years old they are eoiisi- 
tieretl to be mature to yield the suitable bark to be 
hanule<l with. The trees are j»enerally completely 
uprooted and the bark is scraped off with blunt 
knives. <'o/>;nV?a^/ is also practised for collection of 
bark from some plantations where they are found 
profitable to <lo so. 

As is well known to detect adulteration of crude 
drugs pharmac gnoslical methods are to be resorted 


to. The microscopical examination of the bark of 
the true cinchona of commerce shows that the outer 
surface of thicker stems displays a characteristic 
brown, yellow or reddish colour as compared with 
a greyish or blackish colour of the bark of younger 
stems or branches. Though the colour of the hark 
varies according to the locality where the plant has 
been grown and also the manner in which the bark 
has been dried, but there is always a permanency, 
of the fundamental colour on twigs, the stem (h- 
branches of the same species. In the fresh condition 
the colours are pale but upon drying they fully 
develop the particular tint and these- rcimwkable 
change of colour is always a prominent characteristic 
of the true cinchonas. ^ 

Microscopical examination reveals the peculiar 
character of the nature and position of thin lignifie<l 
bast fibres, while the barks of the allied genera (d 
plants with which the true drug is sometimes 
adulterated show that the latieifei'ous duets are 
much develope<l and selereiiehyma forms large ami 
often vertically extended bundles and the bast fibres 
are nol completely lignified and also the tissue of 
these barks assume a greater firmness and tenacity 
than that of cinchona bark. 

The alkaloids of cinchona bark arc located in the 
parenchyma and, not in the bast fibres which can 
easily be found out by warming a thin section of a 
bark with caustic alkali which liberates the alkaloiJs 
from that tissue. 

For extraction of (juinine ami other alkaloiJs 
the bark, after eolleetion from trees, U) to 12 years 
old, is dried and ground. It is then mixed with 
slaked lime and water and left for about 2 days lo 
allow ^he cells to disintegrate. This mass is treate<l 
with caustic soda and agitated to form a homogen- 
ous paste when a quantity of hot oil is run into the 
mixture, and this takes up all the alkaloids from the 
alkali. The oil is separated and treated with dilute 
sulphuric acid which in turn takes up the alkaloiJs 
from the oil. This acid is treated with caustic 
alkali till neutralised when the crude quinine sul- 
phate crystllises out forming a greyish* pulp. After 
being centrifuged these crystals form into a cake 
containing crude (piinine sulphate with about 10'’ 
of other alkaloids and the liquor contains eiuchonine, 
(finchonidine, quinidine and other amorphous 
alkaloids. 
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The crude quinine sulphate is then purified by 
crystallisation when we get pure quinine sulphate. 

ft is seen that cnide and unpurified crystals of 
quinine sulphate are twiee put through the centri- 
fugal separators and two mother liquors are obtained 
from the centrifuges. The first liquor emitains 
• cinchonine, einchoiiidine, quinidine, amorphous 
alkaloids and a certain amount of quinine sulpliate 
while the second 1i(|iior also contains these with a 
fair amount of quinine sulphate. <|uanlily of the 
sc(on*l liquor is added to the first to bring the 
»iuinine in the mixture up t(; about S-9% of the total. 
This mixluw is treated with caustic soda to bring 
the alkaloids down as precipitate and dried which 
contains all these alkaloi<is aiul is kiiowti as cinchona 
febrifuge. 

It has bet'll said that cinchona was introduce«i 
both in Java and in India between the years 1854 
and 1804 but when comparing tin* world production 
( f cinchona and its products it is seen that Java 
produces about 90 % of the world’s supply while 
India gives only about 5'^;, and a ver> small quan- 
tity of bark comes from the forests of South 
.\meriea — the native place (d! the plant. 

The quantity produced in linlia goes to meet 
only about one-third (d* what is actually consumed 


in the country and she along with the rest of the 
world has to look to the Dutch plantations in Java 
for her supply of the valuahle drug. Java has got 
about 40,000 acres of land under cinchona w’hile 
India has got only about 5,000 acres bearing tin* 
.same trees. She requires another 10,000 acres of 
suitable land for the cultivation of this valuabb* tree 
to meet her present needs bnt it is said that India 
iMinsumes only .t tlu‘ (|iiantity id' what is actually re- 
<iuired due to the high price and other reasons and in 
that ease Imlia will have to increase her production 
about 0 times the present output. 

An inquiry has been started on the possibility 
of increase id* areas under einehona cultivation by 
the Imperial Council of Agricultural liesoarcb. 
Mr A. Wilson has been deputed for the pnrpcLse and 
he started the work in 19J7 travelling widely in 
different i)arts ^d* India witli a view to examine 
likely areas all i>ver India. 1 1 is report is awaited 
with interest. Not only the solution of the 
problem of finding out new areas for cultivation of 
ijuinine yielding species of einehona is necessary but 
investigations should be started to find out moans 
to increase the productivity (d‘ the areas under 
einehona cultivation so that the alkaloidal eontonls 
of the bark may be increased.* 

* \ livlurc on this was (l<*livcn*il hy flic author 

ut flic liulian .Museum. 


The Sexual Impulse from the 
Psychoanalytic Standpoint 


Lt-Col. Owpii Berkdy Hill, I. M. S. (Ketd), 

In 1898 Freud made his third great discovery, 
namely, that our sexual life begins at birth ami not, 
as had been hitherto supposeil, at puberty. That the 
<‘ivilisc(l world should have had to wait for Freud 
U) teach grown-ups .something that is obvious to all 
who have eyes to see, may be regarded as another 
nroof of the psychological ‘ blind-spots ’ wbicli seems 
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to affeet the understanding of all parents when 
olKserving their children. Fortunately for the world 
Freud is a Jew, for had he been a Fbristian it is 
likely he might have refused to give up the belief 
that eliildren are little angels and, as sneh, are 
devoid of a sexual impulse. The publication of 
Freiui’s Drei Ahhandhumjen Zur NVjrim/ Thvoriv 
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THE SEXUAL IMPULSE FROM THE 
PSYCHOANALHIC STANDPOINT 

(Three Studies of the Theory of Sex) e{ius(*d a pro- 
diguous coiumotion. Charles A1<‘iTier, one of the 
most cultured of Knj^dish alienists, was slung to 
write ; 

“ The Freudian finds tongiios (talking dirt) in 
trees, hooks (on beastliness) in the I'unning lirooks, 
sermons (on sexuality) in stinies, and filth in 
everything 

Most, if not all, iisyehoanalysts would agree 
that the I)ni Ahhii)Klhun(f(v is Freud’s best book, a 
book that will go down to posterity. The descrip- 
tion of the sexuality of the child is the central fea- 
ture of the book. Freud maintains that in early 
ehildhooil the sexual organs have not yet come to 
play a predominant part. The child draws its enjoy- 
ments from all .sources, fi'oni all fields of sensation. 
The lips are the first and most important instruments 
of pleasure. The next important source of pleasure 
is the exercise of the muscular apparatus. When 
the infant falls asleep after being suckled it is enjoy- 
ing the ecstasy of a well filled stomach. Freud 
maintained that all infants masturbate for a time. 
Before the fourth year of life, most children resume 
masturbation to forget it once more. For the third 
time, children masturbate at puberty and the 
memory of this generally persists into a<lult life 
while all memory of previous masturbatory juflivity 
is lo.st in the phenomenon of ‘ infantile amnesia ’. 
Infantile sexuality is, on the one hand, a self gratifi- 
cation that is independent of the outer world ; and, on 
the other, the investment of the whole body, — skin, 
mucous membranes, muscles, intestines, .sense organs 
with desire and gratification. These tendencies of 
the child are described by Freud as ‘ polymorphi- 
eally perverse ’. There arc obvious objections to 
the term. “ Pansexnalism ” is a better one. Now, 
according to psychoanalytical teaching, this 
“ ])anscxualist ” trend never (|uile disappeai's. 
Truly, in most adults .sexual pleasure is mainly con- 
centrated in the genital organs, but in quite, 
a number of others the influence of infantile 
“ pansexualism ” retains so much of its original 
power that it inhibits the full expres.sion of normal 
sexual desire, tience comes to existence certain 
perversions of sexuality, ( jf. .sadism, fetichism, 
inspectionism, exhibitionism and .so forth. In all of 


the.se the .sexual impulse is subject to premature 
arre.st at a point that wtus ‘ normal ’ in the child. 
We may now ask ourselves why perversions and 
neuroses repre.sent an arrest at an infantile stage of. 
development or a rogre.ssion to an infantile stage. 
To answer this question Freud formulated 
his ‘ libido ’ theory and based it on the motif of the 
greatest drama of all time, Oedipua Rex of 
Sophocles. In this stupendous play, Oedipu.s, smi of ^ 
Ijaims, King of Thebes, unwittingly kills his father 
and likevvi.se unwittingly marries his father’s widow. 
Kvery .son, .so Freud teaches, is jealous of his father 
and loves his mother. The theory of the Oedipus 
eom])lex has .supplied the energy to drive Frcml’s 
triumphal ear round the world. This .doctrine of 
Freud evoked hursts of indignation the world ov(‘r. 
The signs of the Oedipus complex are .so plain that it 
is truly amazing that the world had to wait until 19 IK) 
to have it pointed out. Who does not know son:; 
embroiled with their fathers and over-tender towanis 
their mothers? Who has not seen a grown-iif) 
daughter who is proud of being taken for her 
father’s wife? No douiit, actual iinest, that is 
.sexual intercourse between persons within the prohi 
bited degrees, does take place from time to time. 
But p.syehieal incest is universal. None of ns, 
however, is aware of experiencing incestuous pa.ssion 
because it is repre.ssed from eonseiousness after 
severe struggles. Veai*s ago, I had a patient, a 
young Knglishnmn, aged IS. He told me that lie 
often dreamed he was in be<l with his mother but 
would always awake “ before anything happened 
After learning this, it was not rliffieult to undei’staiid 
why one evening he had gone to the railway track 
and allowed a passing train to cut otT one of his 
arms! This patient’s behaviour demonstrating 
another di.se()very of Freud’s, the castration 
complex. Freud contends that the fear of castration 
during the pha.se of the Oedipus complex is one of 
(he most frequent and one of the strongest motive 
force.s of repression. In his Neir Introductory 
Lectures, he writes: “ The analysis of cases in 
which, not, it is true, castration itself, but eircum 
eisiun, has been performed on boys as a cure, or as 
a punishment for masturbation (a thing which was 
by no means a rare oeeurrence in Fngli.sh am! 
American Society) has provided ns with eoneliisivi 
proof that we are right But in addition to ll"’ 
eastyation-complex of the male, Freud formulates 
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THE SEXUAL IMPULSE FROM THE 
PSYCHOANALHIC STANDPOINT 

i‘astralioii-(*oinpl(*x for the female also whieh, he 
Miaiiituins, is started hy the sijjfht of the genital 
or}»ans of the other sex. She immediately notiees 
the dilVerenee, ami, it must lx* admitted, its sij?nifi- 
eaiiee. Slie feels herself at a fi:reat disativanta^e 
ami often declares that she would ‘ like to have 
somothiii{< like that too Thus she falls a prey to 
pnm-vnv\j which leaves ineradicable trawls »»n her 
development and character formation, and, even in 
the ’most ’favourable instances, is not overcome 
without a great expenditure of mental energy. In 
Freud’s own words: “ That the girl reeogni.ses the 
fact that she lacks a penis, does not mean that she 
accepts its alisence lightly. On the (ontrary, she 
clings for a long time to the desire to get something 
like it, and believes in that possibility for an extra- 
ordinary number of years; and even at a time when 
her knowledge of reality has long since led her to 
abandon the fulfdment of this desire as being (piite 
unattainable, analysis proves that it still persists in 
the unconscious, and retains a considerable charge 
of energy. The desire after all to obtain the perns 


for which she so much longs may even contribute 
to the motives that impel a grown-up woman to 
come to analysis; and what she reasonably expects to 
get from analysis, such ns the capacity to pursue an 
intellectual career, can often be recognised as a 
sublimated modification of this repivssed wish 
The discovery of her castration ’’ is a turning 
point in the life of a girl. Three lines of rlevelop- 
meiit diverge from it; one leads to sexual inhibition 
or to neurosis, the second to a im.dirn.ition of 
character in the sen.se of a masddinity complex, and 
the third to normal femininity. 

From the foregoing it should be evident to what 
extent the doctrines of Freud have provided to those 
who accept them, an entirely new outlook on human 
sexology. To what extent his outlook conforms to 
the canons of .science, time alone can show. To what 
extent his assumptions derived from his own obser- 
vations, may possibly in time reveal them.selve8 as 
unacceptable to the criteria of .scientific validity, the 
fact remains that Freud has presented to the world 
a concept of psychic dynamism in regard to mental 
processes whatsoever that no other psychologist has 
hitherto been able to formulate. 


Agricultural Research in Great Britain 


Many of the readers of this journal must be aware 
of llie V. F. 1\ (Political and Keoiiomic Planning) 
which is an inde|)endenl “ mui-parly group, consist- 
ing of more than a hundred working iii(‘iMl.)er.s who 
.•ir(‘ by vocation induslrwlists. distribuli.rs, officers of 
»(*ntral and local goveriiment.s, .seieiiti.st.s, doctors, 
imiversily te/icbers and .so fiirtb, and who give part 
“f their spare time to tlie use of their siieeial training 
in lad -finding and in sugge.sting principles and 
po.ssible advances over a wi<le range of .social and 
‘coiiomic activities. The group has i.ssued well over 
•I hundred broadsheets on a considerable variety of 
'nlijeets^aiu] lias al.so piililished full-.s<*ale repor>s on 
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such wide range of subjects, as I'oal-mining, cotton, 
iron and steel industries, international trade, the 
pre.s.s, the social services and rdirciiKsit pensions.” 

The pre.senl report* has taken more than 10 
years in preparatimi by the re.seareh group of P. K. P. 
which ir engaged in a survey of the use of organised 
seience in the United Kingdom at the present time. 
The subject matter of this report is of the greatest 
intere.st to the seienti.sts, mlministrators and the 

* Report on Agricultural Re-skarcii in Great Britain. 
imbUshrd hit K. /'. (Politirol tnnl Krounmu' PUinnimj)^ 16, 
Quft'U Annt‘\s (juti , London, .S'. M'. /., {Son inhn\ /Vifl). 

Piirf tin. 6d. nvtt. 
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AGRICULTURAL RESEARCH IN GREAT BRITAIN 

pul)lie of India. In this roport the adequacy of the 
provision made for aji: ri cull lira 1 research in tireat 
liritain ami its admini.strative machinery have been 
examined. The provisions For <lisscminatinj< the 
results of a^iricultuial research have been set-fort h 
and critically assayed and instances have been cited 
illustratiiiff the topics handled in the report. 

In (Ireat Hrilain ajrricnltiiral research ' is con- 
1rolh*d by a complex j^roiip of central government 
organs, of which the Agricultural liesearch Council, 
which is supervised by a Committee of the Privy 
Council, is the chief ailvisory body, but it has also 
certain t‘X(‘culive fiinclioiis. The bulk of the actual 
research is carried out by specialised research 
institutes and the advisory work lies in 17 provincial 
centres. The final link with the farmer is provided 
by the county advisory services through the agri- 
eultural organiser in each county. 

The A. It. CO ordinates the whole field of agri- 
cultural research in (Ireat Piritain. It has at present 
only one research station of its own in Berk.shire, 
but employs a number of research officers at various 
institutes. “ The actual research is, however, 
carried out at about 50 different institutions, some 
of them are primarily educational in purpose, while 
about 20 arc research institutes proper, fieseareh 
institutes are of three types: (lovernment labora- 
tories or research stations, institutes attached to 
universities or university colleges and independent 
institutes.” The last includes Kothamsted, and the 
John Innes Kxperimental Station. The aim is to 
provide ” at least one centre for basic research in 
each of the principal agricultural sciences, namely, 
agricultural economics, soil science, plant ])hysiology, 
plant breeding, horticulture and fruit research, 
plant pathology, animal heredity and genetics, 
animal physiology and nutrition, animal diseaso.s, 
dairy research, preservation and transport, agricul- 
tural engineering ami agricultural meteorology.” 

Tlie advisory centres are located eitl.er in an 
agricultural college or in a university department of 
agriculture. Their advice is at the disposal of 
farmers. The county advisory service consist- 
ing of the agricultural organisers of the county 
eoiineils in Knglaml and Wales and of the II 
agrieultiiral ci lieges in Scotland “ covers the 
whole Country and acts as a free seienlifie informa- 
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tion bureau for farmers and market gardeners. 
Most counties run farm institutes which give techni- 
cal education in agricultural subjects, and demon- 
stration farms or plots and some have full-blown 
research stations.” A lot of private “ research is 
carried on without any State subsidy at universities 
and in agricultural colleges and farm institutes, and 
by private firms, societies and individuals. There 
are two Imperial Institutes and nine Imperial 
Bureaux under the control of the Kxeeulive Council 
of the Imperial Agricultural Bureaux. They 
“proviiie an information and an abstracting service 
in the basic agricultural sciences and each of the 
Bureau is located at a research institute in (Ireat 
Britain whose director acts as director of the Bureau. 
The expenses of these institutes and luireaiix are 
contributed by the several (lovernments of the 
British Kiiipirc.” About 90% of the expenditure of 
the agricultural work including advisory work in 
State-aided institutions in (heat Britain is defrayed 
from national funds. The total State-aid towards 
agricultural researeh for the year liHjS was at Itast a 
crore of' Rupees, 

The report critically considers the merits ami 
demerits of the present system and eom])ares it with 
the structure of agricultural researeh in Northern 
Ireland, United Spates of America and Denmark. 
It emphasises that ” the education services are the 
most fundamental link between re.scaroh ami 
practice. Education is the key to the psychological 
problem that faces the popiilarisers of seientifie 
knowledge about agriculture. The crux of the 
problem is less ineuleatioii of new knowledge and 
more assimilation of scientific principles. '^I'he 
acceptance of this attitude has long been shown to 
be necessary to progress. The fundamental cause (»f 
the farmer’s mental inadaptaliilit^^ is the inadequate 
general ediieatioii he has reeeive<l. (^ivilisatioii 
basetl on technical dise(»veries demands that all 
children in rural schools should be taught the ele- 
mentary principles of science. It is becoming clear 
that a reorientation in the schools is needed to turn 
the small farmer and farm worker into a-Iert artisans 
of the .soil, fully aware of the possibilities of apply 
ing scientific methods to farming. The beginnings 
of this change are already to be seen in such <love- 
lopments as the school gardens policy of the Board 
of Education, and the ‘ village colleges ’ of 
(Cambridgeshire.” How much more true end the 

SCipSNCB * 

0 U li T V B B 



AGRICULTURAL RESEARCH IN GREAT BRITAIN 

need for thrir Iraiisrornuilion into ])ra('licc arc tlicsc 
considerations for India! 

Ki^hl different asp(‘(*ts of research and aiieillary 
services are defined in the report, all of which have 
to be found a place in the research anil education 
structure. They are : 

“ (//) liiscnnh Actiritus. 

{%) Baek^^round Research is the pursuit of 
knojvledH:(i for its own sake, the investij^ation of the 
fundamental scientific laws that underlie all ajiricid- 
tural and industrial enterprise. This is the function 
of the universities. 

(ii) Basic Research is the study of broad 
subjects with a pronounced practical bearing;, such 
as, parasitology ami animal genetics. This is the 
recognised sphere of the resear( h inslitule;;. 

(m) Ad hoc Research is the study of specific 
practical problems, such as the control of foot-and- 
mouth disease. This is also the function of the 
research institutes, though a consi<lerablc amount is 
tlujic by the provincial advisory staffs and privately. 

(tr) Pilot or Development Research bridges 
the gap between laboratory experiment and tommer 
cial ])ractiee, as in the growing < f new .straiiis of 
plants. It is <lone at some research institutes, as 
well as at agricultural colleges, farm institutes and 
private research stations. 

(h) Aminarif Serrufs 

(v) Information Service: This is a specific 
service comprising a continuous provision for the 
t)ooling of data between research w’orkers, and the 
disseminatiiui of research results among agricultural 
a<lvisers and instructors. It is providc<l on the one 
lunid by the publications of the Imperial Institutes 
and Bureaux and vario'iis other technical journals, 
and on the other hand by the provincial advisory 
service. * 

{vi) Extension Work: This is another specific 
service, consisting in spreading .scientific knowledge 
among farmers, and reporting the farmei’s* problems 
hack to the scientist. This is the function of the 
'■ouuty organisers. ’ 


' (vii) Public Relations Work : This consists in 
organised research ])reKenting its ca.se to the public 
and farmers in general ■ by means of films, broad- 
cn.sting, and other methods of ma.ss publicity. This 
.service is virtually lacking iii tireat Jtritain at 
present. 

(rm) Training: This involves finding and 
(‘ducating personnel both for future re.search work 
ami for key po.sts in all branches of agriculture, and 
is the function of the agricultural colleges and farm 
schools and institutes.” 

The report emphasises the desirability of a 
simpler administrative machinery ami of strength- 
enii'g the functions of the A. R. P. by giving it 
more executive powers, so that it wouhl not only 
plan and co-ordinate research and research policy, 
hut act as a central clearing-hou.se for all matters 
relating to agriculturid re.search, and control the 
exten.sion and public relations .services and that 
machinery should be provided to ensure close 
liaison between the A. R. P. and the Departments 
of Agriculture in any major development of agri- 
cultural policy. In a<ldition to the present frame 
work of research institutes mostly <levoted to a 
particular science or group of sciences whi(?h are 
eon.si<lere<l to be the most satisfa<*tory feature of 
the British agricultural re.search .set-up the report 
recommends the foundation (vf a parallel series of 
institutes on a hushandry and product basis. There 
are already a few institutions in ( treat Britain 
working on this basis. The report also reeommends 
the appointment of a number of research directors 
to co-ordinate research in each science or branch 
of husbandry under the direction of the husbandry 
committee of the A. R. V. ns also the appointment 
of a liaison officer for the ])rincipal branches of 
agricultural re.search and especially for each 
husbamlry institute in relation to agricultural 
economics. The main eonsid(‘ration for the estab- 
lishment of a husbandry institute is that their staff 
will be ill the best po.sition t«» render effective 
practical advice through the provincial advisory 
service. The individual scientific workers in the 
research institutes follow their particular lines of 
enquiry and it is unde.sirahle to divert them for 
general advisory work. KurtluT the institutes on 
a husbandry ba.sis will be able to collect and 
supplement, the knowledge gathered in the research 
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institutes and give them a form most suitable for 
advisory work. The county advisory service, it is 
recommended, should be placed under the control 
of agricultural colleges at the provincial advisory 
centres together with the agricultural education 
services at present proviiled by the counties. 
Each province shouhl be divided into suitable areas, 
each of which should have an area organiser con- 
trolled by a chief organiser at the provincial centre. 
The area organiser would be in charge of the area 
institute and demonstration farm and in order to 
keep him abreast of recent developments it is sug- 
gested that close co-ordination and interchange of 
staffs between the provincial centre and the area 
institute should be effected. A series of bureaux 
organised on a husbandry basis is also recommended. 
The total annual expenditure on agricultural 
research in (Jreat Britain is reported to be still 
considerably less than 1% of the total output of the 
land. It is suggested that additional sources of 
revenue should be tapped and contributions sought 
from the bodies who benefit from the work and also 
appeals for donations and endowments should be 
made. All these contributions are to })e made to a 


central agricultural research fund which will allocate 
grants out of the fund. 

Regarding the personnel of agricult ur;il reseiirch, 
it is considered that the principal <lefccl consist in 
the low salary scale and in the extension services 
there is chronic uiiderstaflfing. The present arrange- 
ments for the spreading of seientific knowledge in 
agriculture is considered to be inadequate and the 
group recommends the setting up of a new Central 
Extension Service under the control of the A. H. i\ 
which would supervise all extension work iiieluding 
provision of an adequate T*eviewing service foi- 
eojunty organisers. The group considers that all 
the principal results in research shouhl be published 
in two series, one of scientists and thO other for 
fanners. 

We have reproduced here some of the interesting 
passages in the report and it is so finely written that 
it will amply repay its perusal. An agricnltural 
country like India requires such a study of her i»\vn 
problems and some of the suggestions are applicable 
everywhere. All persons interested in the develop- 
ment of the agricultural resources t>r India should 
procure a copy of the report. 

7. A. J/. 
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Notes and News 


200;inch Telescope 

Jn a recent issue of Nature (No. Feb 25, 

Dr, Walter S. Adams, Director of the Mount 
Wilson Observatory, Pasadena, has jrivi ti a review of 
progress on the 200-ineh teleseojie to be shortly mounted 
at Mount Paloiriar. The advice and assislanee of 
numerous engineers and nnm of seienee throughout 
the. United States have been utilized to advantage 
on many occasions in eonneclion with the problems 
of design and e<)nslriielion of llu; (cleseope. 
'riie various aspects of the project may lu* mainly 
divided into three parts: (/) o|)tieal tiguring of 

the 20U-ineh mirror, (ii) design ami <-onstruetion of 
tlu^ mounting and driving and (///) <*onstruetion and 
en'ctioii on Paloinar mountain. 'J'lu* ligure of the 
2()()-ineli miror aiii)r«)xiniates that t)f a sphere with a 
radius of curvature of 111 fe<'t and its centre had to 
be hollowed out to a depth of about Jt;} inches. The 
o])lieal tests of the mirror have proved to be (piile 
satisfactory. No ehang(! is seen in the figure when the 
mirror is tipped from horizontal to vertical position or 
when it is rotated. The surface has been found tn be 
reasonably free fnnn zones, t)ut a slight asligmafism 
lias been detected which is being corn'ctcd by a small 
amount of fine grinding. The parabolic curve ol the 
surfa<‘c of the mirror will be only .005 in<*h deeper 
than the spherical curve, atid this change will be 
<lone through fine grinding leaving the final stages to 
the polishing tool. The scale of the optical work may 
be gauged from the following figun’s. Nearly five tons 
of glass have been removed in the process of sliapirig 
and figuring only. About 20 lon.s of earborumlum have 
heen used for grinding and rouge lias been purchased 
in quantities hilbcrto quite unfamiliar lo dealers. *^ 110 ' 
telescope mounting was under construction at the 
Philadelphia plant of the Westingliouse Klectrie and 
Afanufacturing Company. They Iiave lieeii eomplr*tcd 


ami iraiisport('d to Paloinar mountain, wdiere erection is 
already in progress. 'I’lie total weight of the complete 
mounting will approximate 500 Ions’. Tlic north and 
south bearing of the telescope are on oil-films maintain- 
ed under liigb prt‘ssure, while the declination bearings 
are of the ball type. 'I'lie driving control of the teles- 
cope will Ik‘ electric and the instrument w’ill be provided 
with e<»mputing devices for aulomalie sittings in posi- 
tion. 'I'he ch»ine lo house the telescope is 157 ft. in 
diameter ami w’eiglis about 1,000 tons and is mounted 
on IbirtUwo Irimks with spring adjuslinents and 
forged steel wheels, 'i'he rails are welded to avoid 
joints and have been ground lo a bevel so that the 
motion of the dome giv(‘s very little, vibration. The 
building is of double eonstruelion throughout wdth an 
air space between the two w'alls and heavy insulation on 
the inner wall ami it is expected that the daily temper- 
ature range within the dome W’ill not txiceil 5 degrees. 
In the ease of the 200 inch teleseo)>e, the field of sharp 
definition at llu? oeiilre of the pliolograpliic jilale is 
limited and the value of observing time is extremely 
high. 'Pbe observational programme must therefore 
be defined as accurately as possible, through jirelimiriary 
.survey work and identification of olijeels witli auxiliary 
iiislrnnuiits of wiiler angular field and greater light 
eflieieiiey. Tw'o Schmidt b leseopes have been planned 
tor this purpose and are. already umh’r eonslruetion one 
w'ith an elVeetive aperture of IS inebes and focal ratio 
2.0, and the other wulh aperture 4S inebes and focal 
ratio 2.5. 

'rile leh seope will lx* a monument lo the vision of 
Dr (leorge K. Hale and the generosity of the Rockefeller 
Foundation. A paper on ‘ 'file Possibilities of Large 
Tele.seopes ' by Dr Halo in Ilarpr.r’s Matjazine led 
Dr Hose, President of the Cieneral Kdueation Board to 
a gift for the C’alifornia Institute of 'rcehnology of the 
teleseope and eom 2 )lete astropliysical laboratories, 
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.sho])s and auxilliary equijnnniis. I'ulltT ili-tails aUoiit 
this 200-inch telescope can he. found in the 
American, May and Noveinhep^ and August^ lO.'JS. 

Science at the Golden Gate Inlernalional Exposition 

Science Service, Washin^^loJi, j^ives an account 

of the (jioUlcn (ifitc international Kxposilion, the 
Worhl's Fair of the West, at San Fram iscd, opctictl on 
Fehruary 11), Avhere the research worker's jrenius and 
aceoniplishtnents in llu‘ various fields of seientifie aeli- 
vity have been amply demonstrated. Jn the ‘ Hall of 
Science’ at the FiXjiosilion, one sees rats thriving on 
synlhctic food, insect friends j)f man fighting insect foes, 
two li(|uids mixed tog<‘ther becoming artificial rubber, 
a machine talking words that m ver came out of a htiinan 
throat. 'I'he most interesting exhibits presented, are 
the ‘ test tube plants ’ grown l)y methods of ‘ soilless 
farming.’ A significant contribution of agricidtnral 
science to modtrn farming is the method of growing 
plants in water containing nourishing chemicals instead 
of ill soils and spectators are sliown here what Iremend* 
ous yields have lusm made possible by this 
method. A set of dolls are displayed not as jilay 
things but demonstrating how mother and father pass 
on their characteristics cj/., colour of the eyes, to their 
ehildr(;n. 'riiere is again a model of ('alifornia's and 
the world’s greatest cyclotron devisi'd by I.awrence, 
which lias done so much in unravelling the mysteries 
of tlu^ atom. Pan-American Airways is staging a great 
aviation show by ilemonstrating the operation of C’lippers 
that fly over the Pacific to China and the Phili])])ines. 

’rreasiires recovered from the bowels of the earth 
and the miner’s art are shown in an artificial mountain 
where every type of mining operation on diircrent key 
ores of the rich mineral areas of the West is shown in 
working form. Primitive objects of great anthropolo- 
gical and archaeological int(‘n‘sts, recovered from 
countries bordering the Pacific and dating liaek to very 
early times, have been assemliled. There is an interest - 
ing Federal < xhibit. costing one and a half million dollars 
which is purport('d to show what I’ncle Sam does for the 
average, man from birth to old age by providing for 
public health s<rviee grants, maternity welfare and 
other social services. Visitors also have the chance to 
watch an iron lung at work, about which much has been 
Iieard recently .d which has saved many lives. 


International Scientific Radio Union 

I'nder the auspices of the International Seientifie 
Radio Union it has been jiroposed to collect data 
conciTiiing the .sudden fade-out of radio signals at 
different stations di.slributcd over the w'hole surface of 
the earth. A more accurate comparison with .solar 
conditions will then be possible and these investigations 
are suri‘ to throw' further light on the (juestion of solar 
control of th(‘ iiiipir atmosphere. A Pritish national 
(ommittie has luan forinial under the chairmanship of 
Prof. K. V. A])pleton to collect data for radio fade-outs 
at different stations in the llritish Empire. The Rritish 
National Committee have invited Jndi.Hii investigators 
to eo-optratc with them in the collection of these \lata 
and have s<*nt out a re(|uest to sujiply di'tailed informa 
tion regarding the dates and times of the rad^o faile-outs 
observed by them. 

A New “ Living Fossil ** 

The. issue of Xaliire for Afareh 18, 19.‘P), con- 
tains a brief account of the discovery of a ‘ Living Fish 
of Mesozoic. 'I'ypc ’ by Dr J. J... R. Smith, Rhodes 
University rollege, Urahamstowm. 'riic Urossopterygian 
fish for which lu* jiroposes the, name. Laiimeriu 
chalnmnae, gen. et s]). nov., is of a type believed to 
h.avc become (‘xlinet by the elost‘ of tlu^ .Mestizoic period 
about 5(),0t)(). ()()() years ago. ’I bis fish, l.'iOO mm. in total 
length and 127 lb. in weight, was taken alive by trawl- 
net at a depth of about 40 fathoms souk? miles wi st «)f 
East London on December 22, lOibS. It is iinleed a 
tragedy that for lack of pr(‘serving equipment at the 
I'bist lamdon Museun. the soft ])arts and a considerable 
portion of thi* cartilaginous skeleton were thrown away, 
but very luckily its skin with tiu* skull and the terminal 
caudal portion of the vertebral eolumn w'as mounted by 
the local ta.vidermist, 

Jn its general features Lnfimrria is considenal to t)e 
closely related to the Mesozoic genus Macropoinn 
Aga.ssiz (Coelaeanthidac: Aetinistia), but differs from 
all the known C’oelaeanthid fishes in a number of well 
marked characters w'hieh may even necessitate the 
creation i»f a new family for its reee])tion. A full 
account of tin; species and of its taxonomic relation 
ships will be awaited w'ith considerable int'erest, for this 
discovery has bcmi rightly called “ one of the mosi 
amazing events in the realm of natural history in tlu 
tw'enticth century,” 

The value of such living forms of great antiquity 
for the study of Organic Evolution is incalculable and in 
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this^ooiiiUTtion wc invite the. atUnlion ot* niir readers 
to the artiele on “Liviiifi; Tossils ” hy Dr Siiiuh rlal 
Horn ))ul)lislied in oiir April issue. 

Sir Bryce Burt 

Sir Hryee Hurt, the A^rieullural Kxp<‘rt and \'^iee- 
Cliairman of the lnip<‘rial (’ouiieil of A^rieullural 
Researeh is retirinjjf after .‘t‘2 years’ serviee in India. 
Heforc joining? his present appointment, Sir Hryee ha<l 
already ilone valuable work in the provincial sjihere. 
He was Deputy Dire<*lor of Agrieullure at C’awiipore for 
many years and in 1!)21 was appointe<l to the seere- 
laryship of tlio Indian (.’entral Cotton Committee. In 
1928 lu‘ became the Director of .Vjrrieullure lor Hihar 
and Orissa, but in the folio wiiij^ year lh<* finpe rial 
(’ouneil of .\^rieiillural Hesean*h was eslabli.shed and 
Sir IJryee was chosen as its tirsl a^rijiillural expert. 
He latt'r became its Viee-(’hairinan in IPU.i. Many 
tributes liave beeti paid to the work of Sir Hryee for 
the Imperial Council of Agricultural Ueseareh and he 
is reeogni.sed as one of those mainly responsible for its 
growth in importance and benelieieiit iiiHuenec aiul its 
development as a threat or^:anisinJ»; ami e(»-or<linalinfr 
agency for agricultural researeh lhrou«;houL India. H<* 
posses.sed not merely the knowhil^m* of the e\j)ert, but 
organising ability, hader.shi|), enthusiasm ami the 
courage to face the count rv's manit'old agricultural pro- 
blems. .Many important schemes go to his credit e.f/., 
the plan of eo operation between universities and the 
Im])erial (’ourieil for various research purposes, the 
introduction of the agrit ultural marketing scheme in 
19«')5, the anti locust organisation and the inauguration 
of the C’entral Jute Committee scheme in Iti 

fact lie lias been associated with all the prominent 
features of Governmental aitivities in conneetimi with 
India's agrieullural ])rogrcss for the last <piarl< r of a 
<*entury and the. services he rendered to the Impi-rial 
(’ouneil in its earlier years will be long remembered. 

Fission of Heavy Nucleus 

• 

An account is given in tJiis issue of SriK\( k .\xn 
Ci'i.TiKK (vide Ueseareh Notes) of reeciil invtstiga- 
lions of Prof. (). Hahn, l*rof. L. Meitner. V. Strassman 
and others on the bombardment tif uranium nucleus 
by neutrons. As a result of very careful work by Halm 
and Strassnian the eonelusion has been made •that 


isotopes of barium are pnaliie^'d as a result of bombard- 
ment of uranium with neutrons showing for Hie first 
time that a heavy nucleus may split into two halves of 
nearly «<|ual mass, which after some sort of decay form 
stable light elements. The work of Hahn and Meitner 
have betfi immediately followed by others in Kiirope 
and America in j)rac*tieally every laboratory ecpiipped 
for work on nuclear disintigration, and the. above 
eonelusions have been snbslantially eonfirmcil. Such 
lission of a h(‘avy neueleiis has been exjilained by Hohr 
by comparing it to llu* behaviour of a lii|nid drop. In 
a li<]nid tlrop when energy is aihlcil it may he retained to 
certain extent. If the excitation is such that the surface 
is eoiisiderably di foriiied, the surface tension may no 
longer hold the dn>p li>gether and it splits into tw'O 
parts. In the nuclear ease also for smaller exeitaliori 
energies llu‘ fission probability is very small and it in- 
creases with exi ilalion energy. When fission takes 
place the two parts will naturally repel each other 
and gain considerable kim lie energies and in tin- ease 
of uranium tin* ealeulab'd energy of the barium niieleiis 
is found to agn‘e well with the measiireineiits from the 
ionisation intensity. 

Matter in Inler-Stellar Space 

In bis George Drawin lecture ileli\ert“d before the 
H<iyal .Vslronomieal Society and later published in their 
Monthly Notice (.l/oa. \uf. Uoff, .Istro. Soc. fiS. 9, 
Supp. Xo. Oel, 1988 ) Hn)f. Cliarles I'abry diseiissed the 
interesting ])roblem of existiiie** and nature of the 
matter in the space belwieii stars and reviewed the. 
dilfen-nt metiiods of investigation and interpretation 
])laeed upon observal ions already made. 'I'lie displaet:- 
nuMits of special lines, known as D(')]^))ler elfeet, give a 
measure of the radial velocity of bodies which give rise, 
to tlnse lines and in the ease of stelhir spjctra, for any 
particular star the dispbuements should he the same for 
all lines. If the displacement for a parlieidar line gives 
a ditferent. value t)f radial velocity for the .star from 
that ealeulaled from displaeeiru lit of I he oLlu r lines, it 
would indii'ate that the origin of llie former line, is dne 
to interstellar matter and not to the star itself. 
Hartman's »)l)ser\ atioiis on the .sp^ elruin of a star made, 
long ago showed that the velocity of the star calculated 
from the displaeinienl of the hydrogen lines were far 
greater than Ihe viJoeity i*aleulHled from the shift of 
H, K-lines of ealeiiim. This indicated the existence of 
a cloud of stationary ealeimn in the inlerv<*ning space 
between the star and onr.selvej. Mueh later, the 
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existence of other inlerstcllar lines, e.//., lines of 
sodium, titanium, j)otassium, dise(iv<‘red liy Miss Heger, 
have been establislu'd. Some of these lines, however, 
cannot be identified and IVof. b'abr}^ sugg(‘sts their ori- 
gin to be due to mieroseopic crystals giving absorption 
bands at very low leinperalures. Others however think 
that they arc due, to molecules. From the disjjlaee- 
ments of these interstellar lines it has been ])ossible to 
calculate the mean radial velocity of interstellar matter 
and it seems probable that interstellar gas has the sam<* 
mean rotation as the galaxy. Tn other words, inter- 
stellar matter takes ])art in the general rotation of the 
Milky Way. Some observers have recently detected 
the presence of sodium lines in the light of the night 
sky and these have been shown to be emit led by very 
liigh layers of the atmosphere. TIu; lines are iiile!isifie<l 
at twilight when the upper atmosphere is illuminated by 
the sun. Is it possible for the earth to supply the 
sodium present in the upper atmosphere or is it iiiler- 
.stfdlar sodium wliieh the earth might have pieketl up 
in its jouriii'V through space? As for excitation of 
these sodium atoms probably solar radiation might l)e 
responsible. Ful these are questions wliieh await 
further work. 

Modern Trends in Air Transport 

Prof. W. P. Durand, emeritus ])rofessor of 
mechanical engineering in Stanford University, discussed 
the modern trends in air transport, in an address 
delivered before the meeting of the American Associa- 
tion for the Advancement of Seienec at Hiehmond, 
Virginia. Increase of carrying capacity, speetl, range, 
economy, comfort and safety are the main o])jcc*tivcs in 
air lrans])ort and tlieir altainnieiit would require proper 
improvement in the lifting system or the wings of the 
body, in the, propulsive, system and the control system 
of the machines. 'I’he lift of a wing increases witli 
area, square of the speed and angle of attack. A.ssum- 
ing wing slruetiires carrying the .same load per unit 
area, while tlie lift will increase as tlic square of the 
dimensions, the volume and weight of the wing will 
increase as cube of these. This sqiiare/eulic law indi- 
cating that weiglit inerea.scs at a greater rate than lift 
may cause the currying capacity of a wing system 
ultimately to reduce to zero. But iiow-a days the 
functioning of 'his law is being defeated by designers 
by a more efficient distribution of materials in the 


sLriiclurc, the use of stronger and at the same time 
lighter materials, and improved aerodynamic design 
allowing increased speed for the same power. Early 
))ost-War eommereial ])lanes w'eighed from 3 to • 
.'5,000 lbs., with a wing loading of 8 to 12 lbs. per 
square foot, and opliiniim size under squarc/euhe law 
was nearly reached. A new Boeing flying boat now 
under construction will weigh 82,000 lbs. with a carry- 
ing capacity of 10,000 lbs. while some projected designs • 
for trans-oeean serviees are of 200,000 lbs. total weight 
and expect to carry load of 2.5,000 lbs. with a wing 
loadings of .30-'10 Ihs. j)er square foot. Speeds also 
have risen from .50-80 miles per hour to lhO-200 'miles 
per hour as normal eniising speeds and the figures are 
iniieh liigluT for top speeds. At iiresenl 300 miles ju r 
hour appears to he about the ])raetii*ahle, limit for 
eommereial air erafl. Range of fliglil without alighting 
and n-fuelling dc‘pends upon a halanee between h)a(l 
and fuel earru*d. The present record is about 7,000 
miles, hut ceonomict considerations bring Ibis figure 
down considerably in the ease of eommereial air Irans 
port. The, range e.an be greatly inereas(‘d by taking 
advantage of reduced resistance of air at higher altitude. 
More economical flights sliould be possible in llie sub- 
.stratospherc altitudes 20,000 to 3,00,000 ft. and sueli 
experimental fiiglits are already being arrangc‘d. I’laiics 
arc being built for substratosphere fliglit with a range 
of 1,000 miles at 'l80 m.p.h. carrying a load of nearly 
9,000 lbs. * ' 

Uomforl for jmssengers is an eeonomie quesli«)n 
and is today being met in a spirit of competition. As 
for safety, slruelural breakages due to bad design are 
praelieally unknown today and failures of power pl.snl 
are rapidly being reduced. Flying and navigational 
instruments have been devised for all needs, including 
blind flying and landing in fog. It is rather difficult 
to fore.see the part to be played by airships, ligbter-llian- 
air crafts, in eommereial air transport. TJie restrict 
ed supply of helium whieli appears to be the only 
practical iiu'rt gas that can be used to avoid fire danger, 
is likely to be a serious impediment in the development 
of air ships. 

Bihar-Nepal Earthquake 

Tremors that shook an area of 1,900,000 miles, 
killing over 10,000 people and destroying nuinberles 
housc.s within five minutes, are recalled by the reecn: 
puUlication of a memoir on the Bihar Nepal Earth 


S C,1 IS N c U 

C U t X U K 



NOTES AND NEWS 

quake of 1934, by the Crcologieal Survey of India. The 
memoir lias been written by Dr J. A. Dunn, Mr J. H. 
Auden, Mr A. M. N. Ghosh and Mr D. N. Wadia and 
ineorporutes the results of an enormous amount of evir 
donee colleeled from all over the country. 

This earthquake which ranks with the greatest 
earthquakes known in history comineiieed at 2-13 i).m. 
on January 13 and lasted for five minutes in the 
central tract. The area of greatest devastation was in 
North Jlihar and Nepal, but damage of gradually diini- 
nishiTig intensity extended into adjacent provinces. 
Wthin three minutes ^Monghyr and Hliatgaon were in 
ruins, as aVo large ])arts of Motiliari, Muzalfarpur, 
Darbhanga, Katmandu and Patna, whilst in Sitainarhi. 
Madliuhani and Purnoa houses tilted and sank into the 
ground. Across the Ganges damage in such towns as 
Patna, llarh and Jamalpur was severe. Serious damage 
took place so far afield as Darjeeling and otlu r places 
in llengal. Within the limits of the Imlian Knipirc the 
shock was felt over a distance of about 1,000 miles from 
the <*enlral tract, as far ns IVsIiawar in the north west, 
Fort Herl/i in the east, Akyab in Ihe south-easi, 
Hexwada and Oiigolc in the south and Hombay in the 
south-west. The slioek was recorded in most of the 
seismologieal stations of the world. In India the shock 
was so strong that none, of the seisinbgraplis in Caleiitla, 
Agra or Dehra Dun was able to make a complete 
record of tin* earth-waves. 'IMie death roll of 10, (>50 
was rallier low, because the shock was felt in the after- 
noon w'heri most people were awake. Dad the di.saster 
taken place at night, as was the <*ase in the (Quetta earth 
quake, the death n)ll would have arnouiited to hundreds 
of thousands in this densely populated tracts, 

'Pile phenomena associated with the earthquake 
were mainly ground movements, landslides in the 
Himalayas, collapse of buildings, damage to railways, 
the formation of great fissures in the ground, and llu- 
emission of sand and water fniiii fissures and from 
innumerable fountains w'ldch suddenly appeared over 
the face of ihe country. Although recorded in oilier 
earthquakes, this emission of sand and water was a re 
markable feature. In a zone of (ouiitry called the 
•slump belt, wliieli extends from west of Molihari to as 
far east a.s Purnca, a distance of 190 miles, slruetures 
collapsed by slumping bodily into the ground. The 
earthquake was caused by a movement along a fracture 
zone in the earth’s crust below the alluvium between 


Molihari and Purnea and possihily continuing to 
Dhubri in Assam. This inovenu'nt began near Madlm- 
haiii and exteiideil rapidly west mirth w'cst, the tiiaxi- 
imiMi movement being in the neigidiourhood tif lattitude 
2(i°21' N and hmgilude K. 'riiere is evidence 

of a constant moveineiit of the Himalayas Ihroughont 
tertiary limes, <lown to the iireseiil tlay, a movement 
directed laterally towards the Peninsula and giving rise 
to great horizontal thrust planes. On the Peninsula, 
in C’liola Nagpur, then' has been a succession of up- 
ward inoveimmts during tertiary limes, giving rise to 
general lilting towards the iiorlli. ’Phe evidence suggests 
that in the Gangt lie jilaiiis helweeii there has been eoii- 
.stant subsidence. It is believed that all these move- 
ments arc related. In the downward folded zone of 
the Gangelie jdains, between the lw») uplifted regions 
of the Himalayas and tlie Peninsula, a slate of strain 
or potential fraelurt' is presumed to exist. 

’I’lic memoir conehides that from a scientific and 
engineering viewjioinl the whole of Northern India 
within 200 miles of the footiiills of the Himalayas must 
he regartled as a rt‘gion ]>arlieularly suset ptible. to 
severe enrthcjnakes. 'i'o reduee morlalily and damage 
in future carlh(|uakes iu these ngions some form of 
building code is felt to be m et ssary. As a matter of 
fact sueli a code lias beini drawn u[> ami enforced in 
Quetln with exei'llenl results. 

The most iirgt'ut ma-essity is, however, the crea- 
tion of a small Government (h‘)>artmeiil to iimh'rtake 
rest'areh on earllujnakes. 'Phis work would require, 
more than oeeasional attenlioii t»f Ihe Meteorological 
or the Geologiial Survey and could he more thoroughly 
ami authoritatively dom- hy whole! lim* speeinlists in 
eo-operation wn'th Ihe meteorological and geological 
survey departments and the universities. As a preli- 
minary measnri* a number of seismographs to record the. 
enrthquakt's is needed at specially seleeliMl stations 
throughout Northern India. ’Phe other lines of investi- 
gation requiring imiiK diale alleiilion arc (/ ) the predie- 
lioii of future earlh(|iiakc.s as to liim and place and 
(i/) the means of minimising their elTeets. In this 
eonnci'tion, the readers will find it interesting to read the 
editorial on tlie Great (Jiiella Kartlujiiakt' in Sr,i.«-N(.K 
AND rn.TritK /, (i3, 1935. 

Prof. J. C. Ghosh 

The Council of llie Indian Institute of Science, 
Bangalore, has recommended the appointment of Prof. 


o)se 
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J. C. Ghosh as Director of the Institute. J*rof. Ghosh 
lias been the Head of the departmeriL of eliemistry at 
Dacca UniVeivsity since before which he was a 

lecturer in tiu* post-graduate ilejiarlnieiit of the (.aleutta 
University. While in Calcutta, his investigation on the 
abnormality of strong electrolytes attraeteil attention 
from scientists througlioiit tin* world. The results of his 
work enhanet il our knowledgi* of tlie iiaturt' of strong 
electrolytes and have, been of great assist aiico in the 
,subs(‘(pient (h'\ elopmenl of the subject by Debye and 
others. During the last eighteen years he has built up 
an active school of eheinieal research who have made 
important contributions, covering diirerent branches of 
pure and applied chemistry and of biochemistry. The 
main lines of work of this school relate to photo 
chemistry, kinetics of reactions, photosynthesis and 
technical gaseous reactions. He has also been respon- 
sible for the develo[>mcnt of agricultural studies in the 
Dacca Univi rsity in addition to tlu' inauguration and 
(‘xpansion of the chemistry <lej)artment of the University. 
'I'he de])artment now provides facilities in caliuation 
and research in pure and applied ehemislry, biochemistry 
and soil science. 

'riiough a * pun ’ chcinist Prof. Ghosirs activities 
are by no means confined within the four walls of his 
laboratory. He took part in the foundation of the 
Indian (’lutiiical Society in and was its president. 

He presidc’d <i\i r tin- deliberations of the last Indian 
Seii'uce Congress hehl at Lahore in .lanuary IPHJ). 
He is a ineinber of the All liulia Congress 
Planning (‘ommittc set up by the Indian National 
Congress and also of llu! Industrial Survey Ciimmiltee 
recently appointed by the Government of Pengal. He 
has been for a number of years a member of the 
Ailvisory Poanl of the Imperial Council of Agricultural 
Itesearch and of the Govi*rning Hody of the Indian 
Research Pund .Vssocialion. 

We feel eonbMeiil that Prof. Ghosh with his wide 
experience of administration and research and his 
knowledge ol scientific and industrial research in this 
country, will be able to ])roperly utilise the great re- 
sources of the Tndiati Tnstitute of Science for the 
fulfilment of the aims of its founder, the late Mr 
J amset j i N usser wan j ee 'I’ata, 

iKto 


Bengal Industries Museum 

The opening of the Bengal Industrial Museum last 
inoiilh under the auspices of the Industries Depart 
ment of the Government, marks an imiiortant stage in* 
their attempt towards the economic development of the 
J’rovince. Bengal is probably the first of all the 
jiroviiices in India to give a eonerete shape to a govern- 
ment industrial museum. The Museum is housed in a 
spacious building and the exibits gathered represent • 
the industrial products of the whole of the jirovinee and 
have been .seientifii’ally arranged and classified, and 
located in appropriate sections of tlic building. 'I'lu-n- 
is a very large niiinbiT of exhibitors and exibits total 
several tlioiisands. Ah excellent model of a modt^n 
pottery factory eornph'te in all its departme^its is shown. 
Cottage-industry textiles occupy a good spac-e with a 
varieil display of the dilTereiit tyjies of products. Kvcii 
the dead and dying iudiistries hav(‘ received attention 
with a view to resuseilatioii if possible. 

The spirit of the Museum is typically n*preseulcd 
in what is called a " ^Picket ” which reads: “ Kdiication. 
information, scrvici*, inspiration, progress, economy and 
the peo])le.” 'Che tickets also enjoins everybody to 
develop the “ Museum Habit.” 

Announcements 

I 

Dr A. M. Ht ron, lali ly Director of tht' (ieologieal 
Survt'v of India proceeded last mouth on leave pre 
paratory to retirement and Dr Cyril S. Fox has 
assumed charge in l.\ place. 

The following is an official list of the Presideuls 
who will jireside over the meetings of the diflereiit 
Sections at .Madras, ( January, It) l-O) during the 
Tweiitv eveiith Session of the fiulian Science Congiv ss. 

President Klect 

Prof. B. S.MiNi, M.A., Sc.D., D.Se., F.N.I., F.R.S.. 

Professor of Botany, University of laieknow. 

SeclUmal Presidents 

1 . Matiikmatics Prof, A. C. Bankuji, l.K.S. 

M.A. (C’antab), M.Se. (Cal.). 
F.R.A.S. (Loud.), F.X.l. 
Professor and Head of lh» 
Department of Mathematics 
Allahabad University. 
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a. Phvsk’s .. Prof. K. S. Khishnan, D.Sc\, 

r'.N.I., !Mahriulralal Siivar 
]*roff.ssor of Physics, Indian 
Association for the Cultivation 
of Scicnc«*j Calcutta. 

(’iiKMisTUY .. Dr S. Kuisiina^ Ph.l)., D.Sc. 

(I.ond.), I’M.C’., F.N.f., Forest 
Jiioclu'inislj Forest Ucscarcli 
instilulc and College, Dehra 
Dun, C. P. 

4. (/EOMXrY . . Prof. J.. Kama Hao, M.A., F.Ci.S., 

Profissor of (ieology, (’etilral 
C4)llegc, Hangalore, 

i). ffKO<;UAi*nY AMI Dr SmUACUASAO (’lIAT TI'IHJKK. 

(lEODKsv. M.Se., T.D.(Lond.), Ph.D. 

(Loud.), D«)eteur de 1' Cniver- 
site (Paris), F.fi.S., l.e<*turer- 
in-Charge (d‘ (ieography. 
Teachers’ Training Depart - 

nuuitj (’aleulta University. 

(). Hotany .. Prof. V. Hii \u Aiiw \j A, M.Sr. 

(Punj.), Ph.D. (Uoiul.), 

F.Ii.S. (I.ond.), F.N.r. (India), 
Head of the Departiiu'iit of 
llotany, Hinares Hiiulu 

L'liiversity. 

7. Zooi,o(iY .. Prof. lU K, D\s, D.Sc . (I.tuid.), 

Professor of Zoology, Osinania 
l’liiversity ('<dlege, Hyderaliail 
(Deccan ). 

5. Entomolo(;y .. Dr. H. S. PiirTiii, M.Se. ( Pun j.j, 

Ph.D. (Cantab.), F.N.I., Im- 
perial FiUtoniologist, Imperial 
Agricultural llescareh Institute, 
Isyew Delhi. 

Jh ANTiiuoi’onooY Hao Hahadur K. \. Dik-siiit, 
• M.A., F.H.A.S.I3., Director 

Cicncral of Archaeology in 
India, New Delhi. 


10. M E II 1 c A I. ANMi Dr. .1. U. IIadiiow. H.Se., 

V E T E H I .VARY M.H.C.V.S., D.\'.S..M., Wteri- 
Ueseaik 11. nary Hescareh Otliccr-iii- 

Charge of Serology, Imperial 
N'iderinary Hest‘areh Institute, 
Muktesar Kumaon, C. P. 

11. Aoiiii ri.Ti RE .. Prof. Jai Ciia.mi Ui tiira, 

lUSe. (Hons.), M.Se., D.I.C. 
(l.oiul.). I.A.S., Professor of 
Hotany and Head of the 
Hotanic al Section ( Physi<ilogi- 
eal and Plant Patiiologieal 
Hescareh ), Punjab .Vgrii'idtural 
Collegt*, I.yallpur. 

12. PiiYsioMKiY . . Dr. W. H. .Vykroyii, Director, 

Nutrition Hescareh, Indian 
Hescareh Fiiiul As«,oeiati\iii, 
(’tinoor, S. I. 

l.‘U PsY( iioi,o(;y . . Dr. D. D. Siienoarkar, H.A., 
H.T., 'IM)., Ph.D., (Uond.), 
l.eetunr, Osinania Training 
College. Hyderabad. Di-eean. 

Prof. S. K. Mitra, M.H.I’., D.Se., F.N.I.. bas 
been appointeil (ieneral Secret ary of the Imtian Science 
Congress .\ssoeiation vita* Pnif. ,1. N. Mukherji, D.Si*., 
F.C.S., F.H..\.S.H., I'’.N.I.. \\ ho n sigiual fr«im the office 
and has been appointtal ilu‘ Tiaasurer of the .Vssoeia* 
tion, both for tin* period ending on the .‘Mst .laiiuary, 
I<H0. 

Sir Abdul Kadir, fornu rly a judge of the High 
(\iurt of I.aliore, has been appointial a member of the 
International C'ominiltte on IntePeetual Co-operation of 
the League, of Nations. Sir Abdul is a specialist in 
questions of Islamic art and philoso]ihy in India. 

The, Faraday medal of the Institution of Fleetrieal 
E'oigineers givi ii for “ notable scientific or industrial 
aebieveinent. in elect rii*al engineering” h;is been 
awarded to Dr. W. D. (\u)lidge, Director of the 
Keseareh Laboratories of tin* (ieneral F.leetrie (’o., 
,S<'heneelady. In the (’oolidge X ray tulu' (h vised by 
him, the .\ ray wtuker for the first time, was able 
to eiintrol .separately the voltage and current apjilied 
to his tube and also the steadiness of running and 
eonslaney of out[iut were greater than hitherto obtained 
with any otlu-r earlier type* of tube. 
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Gas Grid 

In line willi llu* j^i-iicration of ulcctricily near llu*. 
supjilies of raw malerials or sources of waler supply 
and di,slril)uhii|r tlie power over a wide area through 
grid systim, coal gas(‘s arc now being supplied from 
central sources. In (jcrmany the Ituhr seheine has a 
total length of r}N() miles and serves points over 400 
miles distant. In order to siijiply metallurgical coke 
the coke ovens n lease largtr volumes of gases which 
are generally used for tiring the ovens and in the iron 
and steel ])lants for Jieating furnaces and for steam 
raising. For iron and steel industry tht! blast furnace 
gas and pnxlueer gas may replace the wilful use of coke 
oven gas when cheaper gas can save the purpose. This 
coke o'.en gas may be used in other industries, town 
supply and (hmu slic purposi-. Both gases have praeti- 
eally the same heat produi ing value. The production of 
gas in retort jilants for town supply and domestic uses 
has SiMue. inherent irietlieieney in the method. From 
the eoke ovens, la^sidos the gas and the high grade eoke, 
ammonium sulphate, napthalene, and benzol^ wliieb 
may be utilised for production of motor sjiirit are 
ohtained which will enahh* the cost of iiianufaeturc to 
spread more everdy over the din'erent products. A 
hint at an attempt at eon.servation of national eo.*iI 
resources may be found at the annouuecment of ibc 
first gas grid system in Kngland to ojierate in the West 
"iorkshirc district. For the eokc* oven plants^ (fiis 
])ublie suj)])ly of tin; gas will bring some e.\tra revenue 
after paying for the substitute gases to be. used for the 
adjunct iron and steel industry. 

Improved Radiometeorograph 

The National Bureau of Standards (L’. S. A.) lias 
recently conslrueted an improved radiomctcorograpli. 
ill wbieh an ilectrii* motor weighing only 2 oz. drives 
an elect rie cor 'actor to contact successively .several 


measuring iristriiments. The motor takes .so little 
eiirrent that it ean run for several days feom a •single 
flashlight cell of llie type used in * pen ’ flashlight.s. 
Rotary contact arm.s arc. attached to tlj|,c pressure, 
temperature, and humidity indicating instriiimiits. 'I’lic 
<*oiitact switches a small radio transmitter and tiu' 
timing of the eonlaet indicates the position of the 
measuring element. Very great airiiracy is claimed in 
asiniich as the pn‘ssun‘ measurement is reliable to I 
per cent, the tcnipcr/itiiri' measuring to I per cent and ilir 
iiiimidity to alumt r> per eeiit. 'riu* e'({ui))m('iit has 
proved enitircly satisfactory ftir aliitiulcs as high as 12 
miles. 

Photo-electric Cell in Steel Industry 

Accurate tempcraliire control is found to he 
neees.sary for proitueing steel of a particular grain size 
and tensile strength, specially in the ease of sbi l 
proeluced by the open hearth jiroeess. This has lead 
the United States S’^^cl Corporation’s Research Dejiart 
ment to utilize a photo-eleetrie unit to control I he 
lemjieralure of the furanee, wdiich has affected saving 
as Jiigh as />() per cent in the life of refractory hriciv 
lining. 'Fliis unit views the lop of tlie furnace — and noi 
the molten mass — through w’indow's in the sides, rin’ 
supply of the fuel to the. furnace is controlled by the 
photo lube, w'bieb in turn is actuated by tlie brightness 
of the roof of the furnace. This aiitoinalie lempcralure 
has not only resulted in improved quality of steel, but 
lias also resulted in longer life in the refractory brick 
lining. 

The unregulated furnaec is usually closed fur 
repairs after processing about 300 balelies of steel, Im 
whe,n the automatic temperature control is used, 450 I 
500 batches of steel have been produced before repair- 
were necessary. This has resulted in saving «■ 
thousands of dollars per furnace each year. 


m 


SCIENCE 
C V. L T U K I 
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Detection of Toxic Gases in Industry 

* Sulphur dioxidr may ht* rm-uunlrrt'd in possihir 
dan^tTous coiiorntralions at bum.* and works, fold 
sloraf^c and ro frifijfration plants, dyf-makin^^, dyrin^ 
and blfacliiiifr works, glass and ptdtfry works, orr 
roasting (inotaliiirgifal works), pftroltiini roHning 
•works, rubbfr works, sulj)liurif acid works, and laiififrifs. 
It is also fTifoiintcrfd in fumigation an<l disinfrotion. A 
fonf filtration by volunif of oth* part in 12,000 is dangfr- 
ous for fVfii short fX])osurfs and our pari in 100.000 is 
Ihf maximum fonot'iit ration allowabh' for st-xoral hours' 
fxjmsurf. 'riif standard nifthod dfVflopod for Ihf 
dftcftitm of Miis gas dopt'nds on tlraxving a samplf <»f 
the atinosphort' by a hand pump through lost pajior 
Irfatfd with starfh and potassium iodatf to wliifh 
potassium iodidf has bffii addfd. 'I'hf tfst-papor 
bffomfs stainftl a broxvnish folour and tin. fotiffiitra- 
lion is tlfltu'miiifd by foinparing Iht' stains with 
a standard colour chart. Concentrations down to <»nc 
part in 1250.000 can he estimated by making iml more 
than ten strokes with the hand-pumps. 

Another gas, benzene vapour is prodiieed during 
the manufaeture of coal gas and the distillation of eoal 
tar. It may be eneountered in dangerous eoncent rations 
in many other industrial stations ineluding aeroplane 
works, cellulose paint, lae(pier and leatlur cloth works, 
dyeslntrs and inttUMuediate works, explosive xv<irks, fat 
and glue w«»rks, gas works and coke ovens, linoh'iim 
works, motor fuel blending works, paint and varnish 
works, pharmaceutical and perfumery works, rubber 
works, spray-painting works, and tar distilling works. 

In high concentratioiis benzene acts as a narcotic 
(acute poisoning). In low concentrations over a 
prolonged period it atl’cels the blood and the blood 
forming organs of the body (chronic poisoning). 
Individual susecjitibility is well recognised, we.men and 
young persons being particularly liable to sulTer from 
chronic poisoning. Analy-scs of air in factoriv*s wIutc 
IKiisoning has occurred giv<‘ values ranging from 1 in 
liOO to 1 in 500 parts of benzene. 

^riie chemical test, which is capable of detecting 
<onccntrations down to 1 part in 10,000, involves the 
'disorption of benzene vapour in concentrated sulphuric 
acid containing a trace of formaldehyde. An orange 
k'rowii colour is jxrodueed, even traces of benzene being 


sufBcient for this residt. The test is carried out by draw- 
ing a .sample of the atmosphere under test through a tube 
containing the reagent by means of a hand pnmp of 
definite capacity, and determining tin* number of strokei 
required to produce a certain standard dej)lh of colour. 

'Flic situations in which nitrous fumes, another 
toxic gas, may be encountered in ilangiTous conecnlra- 
tions include ammonium nitrate works, celluloid works, 
dyestuffs works, explosives works, nitric acid wtirks, 
nitro-eellulose })aint, lacquer and lealluT cloth works, 
photographic film works, sulphuric acid xvorks (cham- 
ber pro<*ess). 'I’hey are al.so encountered in electro- 
plating, (‘iigraving, metal cleaning and photogravure 
proecs.ses, and are formed during oxy-aeclylene welding, 
particularly when an oxy acetylene flanu‘ plays on cold 
steel in a confined space. 'I'liey have caused fatalities 
during the heat trcatmtuil of metals in molti'ii nitrates. 

(‘oncentralions stronger than 1 in 10,000 arc fre- 
quently fatal if breathed for more than a few minutes. 
It is therefore most inqiortant to note that a concent ra- 
tion which is dangerous to inhale for «‘veu a short time 
may be hardly noticeable, Ix'caust* no disagreeable 
symptoms may be produced. I’or this reason any 
atmosphere in which nitrous fuini's are noiiet'ahle either 
by smell, irritation, or colour, slu)uld he regarded as 
dangerous. 'Fhe chemical test is sufHeiently s»*usitive 
to be readily callable of di‘t«*eting a concentration 
of I part in 100,000. 'Fhe standard method of 
lest which has heen developed depends on the 
(fries.s-IIosvay reaction. It is earrieil out by draw'- 
ing the atmosphere under tisl by means »)f a hand 
pump through a tube containing the n agent (a mixed 
.solution of rr-napthyl.'unine and sulphanilie acid in 
acetic acid) until a rose-pink eohuir of standard depth 
is reached, f'rom the ninnher of slroki s of the pump 
required t<) produce the standard colour, the eoncent ra- 
tion of nitrous fumes ])reseut lan he ol)taiiud. 'Flm 
Department of Seifuitifie and Industrial Iteseareh of 
Great Britain has reh'ased leafli ls dealing with the delee 
lion of these ])oisonous gast s ])rodueed iii industrial 
process ineluding eliarls and shadi* cards fe,r comparison. 

Indian Sugar Industry 

Witli the grant of proleetion the Indian sugar 
industry had a sudden and rapid growth. As a residt, 
the annual import of sugar ha.s nearly stopped and oil 
the other hand, the country is faced with the problem 
of over-production. 
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In an article in the Capital, Dr Francis Maxwell, 
observes that the. industry has not developed on pn»‘ 
gressive stupes and there are various flaws aiul faults. Fn 
fact the existeiiee of the industry depends upon Tariff 
Protection. Whereas the hulk of the world’s cane 
su^ar is produced within the tropical F)elt, in India 

of the factories are situated in Upper India which 
lies outside the tropics. Hence the. climatic conditions 
are unfavourable and India suffers a ffreat handicap in 
respect to the quality of cane. Again, the bulk of the 
eroj) is grown by rijoU, whose holdings consist only of 
a few acres of land, in mo.sL primitive lines, 'riic 
average yield of cane in India is .‘100 to 100 inaunds 
per acre while the. average, for Java last year was 
1520 inaunds. In the Punjab, U.P., and Bihar the 
canes are of stunted growth, of neetl-like appearance 
and of fibrous nature. 'I’hc suero.se content of Indian 
cane, is approximately 1.6 to 1 point lower and the 
purity of the juice is (i to .5 points lower than the. 
canes of other countries while the fibre eontent is about 
2 to «‘l points higher than elsewhere. 

When the sugar boom came a good number *)f 
factories were purchased and started in India without 
sufficient technical knowledge and forethought regarding 
future expansions. Extensions made in later days 
have made such factories un-balaneed and also 
uneconomical to work. Gradually, however, this defect 
has been rectified and today there are factories which 
have reached a good standard of efficiency. Fn the 
factories erected prior to the earthquake of H);i5 
installation of pumps were avoided and utmost u.se was 
made of gravitational flow in the consecutive stages of 
manufacture. This naturally resulted in tall buildings 
with a mnnlier of stories which had a .severe test during 
the. earthquake. It has now been realiscfl that 
the. " Ground I.evel " type of factories is best suited to 
Indian conditions and also gives ease of supervision and 
provides light and air tt> the workers. 

'rile recovery of sugar from cane is on the 
average low in India (about 9%). 'Phis is due not only 
to the poor (piality of the cane but also on the bad 
design and layout of the plant. 'Phe common practice 
of increasing I he rate of crushing without any heed to 
the capacity <»f tin- mill results in low extraction. 'Phe 
average milling effi< ieney is 00 whereas the Java figure, 
compared to t’^e same fibre basis is 93 to 91. 'riicrc 


arc also only few factories in India the figures for 
boiling house recovery of which can stand well in 
comparison with tho.se in Java. In spite of cheap 
labour the cost of production is nearly twice that of Java 
(Rs. ()/- per maund excluding Excise Duty). 'Phis is 
liecause the proprietors ignore the fact that the efli 
eient running of a factory “ entails a competent staff in 
both the engineering and inanufaeturing departments 
and able engineers and chemists require nnniineration 
commensurate with their merit:} and ex])erience.” * 

Natural Aluminium Silicate for Refractories 

Kyanite, a natural silicate of aluminti, is finding a 
steadily growing market for the preparation of n‘frae 
tories. It is not used in raw state but is* first fired at 
1 1'SO^C to 1600°C and then ground ready to be mixed 
with the bond. 'Phis preliminary firing completes a 
large volume change which would otherwise, lake place 
on Imrning and shatter the brick. 'Phe product of 
calcination is knowm in the trade as “ Sillimanile " a 
mi.snomer whicdi often leads to confusion. Sillimanitc 
and andalusite arc other two natural minerals of the 
same chemical composition as kyanite and which also 
undergo the same decomposition on heating. Hut 
kyanite gives a better product and is easily workable. 
“ Sillimanitc ” is being used for electrical furnaces, 
enamelling and glass furnaces and for other high 
temperature kilnsi Indian kyanite is the most po])ulnr 
at present, as is reported in Thv Chemical A(je, 

Artificial Mica 

A new transparent inorganic film material under 
the trade name of “ Alsifilm ”, has been developed from 
bentonite clay. 'Phe matiTial is expected to serve as 
mica substitute among other uses. Bentonite sus- 
pensK.ns passed through a super-centrifuge vield 
minute tough Hakes which when eoiiqin'ssed adhere to 
each other without the assistance of a binder. 'Ph«- 
.strong films thus formed arc re.sistant to water, acids, 
alkalies and oils, and have a high electrical resistance. 

Heavy Chemicals Manufacture in India 

Considerable interest is being j/hown by th< 
Government of the State of Baroda in the new Chenu 
cal Company, w'hieh has been launched by 'Pata and 
Sons Ltd., for the purpose of erecting and developing 
works for the manufacture of heavy chemicals at For! 
Okha, Baroda. 'Phe Government has subscribed 


634 


8 C I E N C K A 
0 r I. T U R F 



SCIENCE IN INDUSTRY 

large portion of the Hs 5,00,00,000 capital of the new 
^concern, and the Dcwaii of the State has been appoint- 
ed one of the first directors. 'Hie Okha Salt Works 
which the new company proposes actpiiring also owes 
the .sucecs.s of its development to the interest taken in 
it hy the Government whieli has always hecii anxious 
to develop *to the full the industrial resources of the 
State. 'Phe initial programme of the new company 
will he. the development of such products as soda ash 
and caustic soda, hut the further development will 
ineludi' all > heavy chemicals and fertilisers, with the 
border line products between the heavy and (he fine 
(‘hemi<‘al industry. Following the Im])erial (’hemieal 
Industries, Ltd., who have obtained the license and 
lease for operating mines in the Punjab with a view to 
producing soda ash and otlu'i* allied heavy (hemicals. 
this Indian enterprise is very welcome. 

Commercial Possibilities of Bagasse Furnace Slag 

In the Applied Cdieinistry Department, University 
(’(dlege of Seiemr, (’aleutia, work is proceeding which 
‘hows that the slag formed in furnaces burning bagasse 
as fuel (as in sugar factories) can be well utilised in 
enamelling and in the manufaelure of bottle glass. A 
sugar factory crushing Hi, 000 maunds of cam* daily will. 


staled, yield approximately i;f.5 

mds, of this slag 

h has the following eoin])o.silion 

: — 

SiOa 

. . 7l)A% 

AI2O, 


^e20;^ 

.. Ld% 

CaO 

2.5% 

MgO 

. . •L7% 

K;,0, Na^O 

.. ia.n% 

.MnO 

0.15% 

P.O.. 

.. l;i2% 

The presence of MnO, which 

imparts affinity 


between metal and substance in enamelling, in the slag 
'vhieh is already in a fritted condition makes it suitable 
a ground coating material. With inc»irp(»ratioii ot 


fluxing agent.s such as red lead, ealeined borax, 
and magnesia very satisfactory results were obtained on 
mild steel. The inherent opacity of the slag also 
suggested its use simultaneously in cover enaiiud but in 
this ea.se to obtain perfect and homogt'neous colour and 
composition the batch mi.\lure ru'eds fritting. In tlu‘ 
laboratory blue, black and yellow products have been 
obtaimd. 

'Phe slag was also used as a raw material for the 
manufacture of bottle glass. In the inanufaeture of 
gla.ss, the cost for the soda ash is the chief desideratum. 
.Mest of the alkali which is used in India is imported from 
abroad. In bottle glass manufaetnre the ILjO type ba.se. 
is admixed to the extent, of The ])ereentagc of 

alkali already presi^nt in the slag is lfl.4% and as .such 
th«‘ alkali r(‘quirements can be cut down by about 50 
per cent. Other advantages claimed are that (i) the 
main bulk of the batch mixture being in a fu.sed condition 
the heat valiu* for the formation of soda lime-silica is 
low'cr; (ii) the duration of founding of gla.ss i.s .short 
and it ensurt.s low fuel consumption; (Hi) the shrink- 
age fatdor is .small (uunpared to the ordinary batch 
mixture which means increased production; and(ii>) the 
.small percentage of manganese present materially helps 
the tone of the colour of the resulting glass in .spite 
of excess of iron oxide. 'Phe following eompo.siiion 
yielded a glas.s of good fluidity: — 


SiHK 

Slakcii 

liiite 

S 0 .I 11 

Ash 

K.mI 

lead 

1 

j Tern pern- 
tore 

L. 1 

.Melted 

after 

Cleared 
a f ter 

no 

15 

15 

5 

j 1 

2 Honrs 

2.5 Hrs. 


It has been ealeidated that a factory .situated near 
the sugar producing area can produce glass at the cost 
of Rs 11/- per‘maund if the slag, which has no value 
at present, is obtained at 0 0/<) pies per rnaund. 
Factories situated outside the sugar area will have to 
incur extra cost regarding transport of the slag. A 
paper describing the details has been published in the 
.lanuarv issue of the Indian Cfrnmics. 
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Scientific and Industrial Research in Great Britain 


The Annual Report of the Department of Scienti- 
fic and hulitslrial Research of (treat Britain, for last 
year,'^^ which has jiisl l)een issiu'd, g'ives the read«*r an 
idea of the iinmensi; field covered l>v the activities of the 
Department and of the ])rol)lems, the solution of which 
has been sought through the eo operation of science and 
industry. 

Food Storage and Transport 

The report calls Nj)eeial attention to the results 
achieved under the Department’s Food Investigation 
Hoard in the last few years. In this period the pro- 
blem of the preservation of fruit, has been scdvecl by 
the development of a new method known as “ gas- 
storage.” In principle, the method depends on adjust- 
ing the ventilation of cooled stores so that their atmos- 
phere contains just the right amount of carbon dioxide. 
” 'IVn years ago,” the report states, ” tlu‘re w'cre no gas 
ston*s. 'I’oday they provide three million feet of 
storage and this is only a beginning.” 

Up to 1933 Australia and New Zealand could only 
send frozen beef to the United Kingdom. As a result 
of the Departiiieiil’s works, chilled beef can now Ik* pre- 
served for suflieieiitly long periods in special chambers 
enriched with carbon dioxide gas. 'riiis discovery has 
been rapidly ap])lied commercially and in 1937 Australia 
and New Zealand sent to United Kingdom some three- 
quarters of a million hundredweights of chilled beef 
carried in this way. Again, fish, as ordinarily handled 
and stowed in crushed ice, cannot be kej)t really fresh 
for more than ten to twedve days. Methods have been 
lie ve loped, by which fish can be stored for two years 
and would he in excellent condition at the end of that 
lu-riod. 

Research Associations 

'I he growth of tlie movement fostered by the 
Department to «*ncourage the dcv'clopment of co- 

♦SuiiuiiMiy of llw* Aimunl H.-port of tlie Department of 
StMcntific uiul !* hist rial Rcseairli for the year 1937/38, 
PublisluMl from H. M. Stiitionoi-y Oltiee, Price 3/- nett. 
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operative research associations in various industries, is 
strikingly illustrated by figures given in the reporl. 
'rhese show that over a period of ten years the annual' 
amount subsiTibed by industry for such co-opc rativc rc 
search has more than doubled, having increased from 
just over £120,000 iu 1929 to about £2(i.5,000 in 1937. 

Over twenty roscareh associations are now function- 
ing with the assistance of grants from tlu*' Department. 
The two larg(‘st are the (-ollon Research Assoeiation 
and the F,lrclrical Research Association. 'I’lic bu'imr 
has now an income of over €37,000 and tlu* latter .md 
income of over €85,000 a year. 

During the year a new Researeh Association was 
formed, ’riiis is the British Coal Utilisation Research 
Association M'hich has taken over the aelivities of the 
Research D(‘partmcnt of the (’omhwstion Appliance 
Makers’ Association and is to di-vclop research on tlu', 
general problem of the utilisation of eoal. As a result 
of the olfcrs of grant assistance made by Department, 
the Association will have a minimum imome of € 18,000 
a year with a prospeet of an annual iiu'ome of €30,000 
if full advantage is taken of tlu‘ otfer ma(h‘. 

Rural Electrification 

'I’he Klectrieal Rescareli Assoeiation has been 
devoting attention to probhmis arising in making elect ri 
city supply more readily available to farms and in ils 
more efficient application to agriculture ami liorli 
culture. It is difficult to ensure that the electrical loads 
obtained are sufficient to justify the cost of giving the 
supply, and, bearing in mind that future connectijnw 
will be mostly to isolated farms or small groups, tld-^ 
consideration has iiiereasing weight.^ 'I’wo g»‘ncr;il 
lines are being considered; firstly, the possibility c! 
reducing the cost of connecting up i.solated consumer- 
and, secondly, the problems involved in the applieati<!' 
of electricity to various farming operations so as 
afford an economie gain to the farmer and a m.»: 
ap))reriab1c return to the supply undertaking. 

8 C I E N (’ K 
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Textiles — Cotton and Wool 

Cotton.' "During the year, a new inaehine shop and 
a new laboratory building providing altogether •1(),000 sq. 
feet of additional aeeoinmodation were eoinpleted at 
the Shirley Institute, the headquarters of the Cotton 
Research Association. 'I’he new inaehine shop is equip- 
ped to enable the Association to eonstrud the tirst model 
of any new inaehine without the delay tif gt»ing to 
outside inaehinerv firius for experimental eonstruetional 
work, 'riie laboratory block is to b*- used for experi- 
iiH'iifal woHe leading to the design of new inaeliines and 
for stiulying the behaviour of eollon in them when 
completed. B Work on the o))ening and cleaning of eolton 
is also being carried on in the new buildings. A range of 
finishing maehinery has also recently been installed at 
the Shirley Tristitute, which is already in constant use 
testing out on the works scale results obtained from 
fundamental work in the laboratory. 

A programme of large-s<‘ah* work has betni begun 
on the problems eonneeted with ‘finishing* and, 

‘ erejieing*. 'I’he factors governing the production of 
the crepe are very imperfectly known and following 
upon a matlumatienl analysis of the problem, the’ 
production and processing of i-repe fabrics under' 
aeeiirately-eontrolled conditions ^ are now being 
investigated. 

One section of the eolton industry is devoted to 
what is culled " waste spinning." The starting product 
of this section is the waste material from other sections 
and consists of two tyjies — " soft ” and " hard " waste, 
'rile former comes from the various processes necessary 
before actual spinning takes place, and the latter is 
spun yarn which must, as it were, be " un-spun ’* and 
reduced to a non-thready nature before it can be again 
made use of. During the year machinery for 'dealing 
with laith types of waste has liceii installed and atten- 
tion is being directed to the solution of problcm.s arising 
in the production of yarns from such materials. 'Pile 
coinprebcmsivc s])inning equipment of tlie Association 
now allows for investigations of tlu* processing of 
textile fibre’s from the very short (less than half an 
inch) to the very long (twelve inches). 

The Liaison Department of the Institute provulcs 
the link between the scientific stafT of the Institute and 
t ‘ clinical men in the trade, and becomes with time more 
wnd imye f\rmly established. The Department amsists 


of statisLiral and technical as.si.stants whose main duly 
it is to visit mills and keep the scientific staff au fail 
with processing problems and difficulties which arise 
whilst explaining ami interpreting the research results 
which have been (‘oiiimunicated to members. Nearly 
Ji.OOO such visits were made last year. Anoth<*r duty is 
to co-operate with practical men in specific mills in the. 
investigation of special problems which have been put 
up to the Institute. 

U’oot . — (‘ommcrcial working has lugun t»n the Wool 
Indiistrit's Research Association's chlorination process 
for the production of wool resistant to shrinkage, and 
the trade mark “ Woolindrns " has Ihi u registered to 
preservt* the new standard of unshrinkability attainable 
in woolen goods placed on the market. 

An entirely new method of producing non-shrink' 
able wool is undtT investigation. In this process the use 
is made of certain " eii/ymes " which act tm protein. 
'I’hcse arc comphted substances present in living cells. 
Om* type suitabh' for the proj'css is |)apain, a substance 
present in tiu‘ milky juit*c of the tropical fruit called 
papaya. 'I’he activity of the substances can 1 h* i-ontrolled 
elieinieally and they appear to have a spcm'fic action on 
4‘ertain regions of the w’ool fibre. 

'riic development of the process for the rubberiza- 
tion of wool has licen eontinued and quantities of 
various types of wo(d yarn have l>een treated in order 
to lest the properties of fabries made from wool. The 
treatment, has proved advantageous for various type.s 
of woven and knitted fabrics in whieh resistance* to 
w'car or avoidance of the objectionable " balling-up ” 
which may result on wearing surface of garments made 
from loosely-twisted yarns arc matters of importance. 
The n*sistanee to w’car of carpets also nppt'ars to be 
greatly improved. 

Iron and Steel 

In the iron and steel industry the Industrial 
Research Couiu'il of the Hritish Iron and Steel Federa- 
tion is approvt ti by the Department for grant under tin* 
research association scheme. 'Fh rough the medium of 
the numerous n'seareh (*ommillees of the (‘ouneil, the 
services of the scientifii* and technii'al personnel of the 
industry are extensively used to effect a comprehensive 
«*o-ordinalion of all research activities, not only in the 
iron and steel industries themselves but also in the 
steel-using industries with which there is collaboration. 
An extensive scheme of research has been developed 
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which has involved an increase in the annual expenditure 
from £11,124 in 192P to £Hi),55i last year and for the 
current year an estimated fi^^ure of .£50,000. Research 
into rollin|j; mill design and optTution has lM;en liegun. 
The work involves two aspects, namely, the engineering, 
concerned with tlic rolling mill as a ina(‘hine, and the 
metallurgical, concerned with tlie jilastie deformation 
of metals and its (‘ifcct on rolling mill operation. Work 
on the production of materials for light-weight concrete 
produced hy " foaming " blast furnace slag, previously 
unsaleable has htrn ccrnplctcd. The production of 
materials for heavier concrete from air-cooled slag is 
now being investigated. 

'File National Physical Lalmratory is co-operating 
with the Ki'scarch C'ouncil and the Iron and Steel 
Institute in investigating metluxls for measuring the 
temperature of licpiid steel in open hearth furnaces. 
'I’he aim is to attempt to adapt the platinum thermo- 
couple and the optical pyrometer to the conditions of 
the open hearth furnaces. 

Refractory materials have been found which will 
afford adequate protection to the measuring instruments 
when immersed for short periods in molten steel without 
slag and in the next stage of the investigation an attempt 
is being made to obtain such slag-free conditions in an 
actual furnace a.s will enable the “ quick* immersion ” 
method to be brought into use. 

Under the Refractories Research Association, 
investigations ha\'e been made on bricks taken from 
the linings of blast furnaces. 'Phe deterioration 
occurring at different zones of a furnace due to the 
action of carbon monoxide, alkali salts, zinc and lead 
compounds, etc., has been examined. 'Fhc results have 
indicated methods for producing fire bricks, which are 
resistant to the action of carbon monoxide. Suggestions 
have also been made regarding the composition of 
cements for joints between bricks in the various zones. 

'rile ('ast Iron Research Association has now pro- 
duced cast inin having a tensile strength of (»0 tons 
per sq. inch. A few years ago, a strength of not more 
than alaiut 12 tons per square inch could be obtained. 
Tests have been carried out at the National Physical 


Laboratory on crank-shafts from materials supplied by 
the Research Association. Aluminium cast iron shows 
particular promise as a heat-resisting material. 

Tests and Special Investigations 

Besides carrying out its iinmen.se programme of 
general research, both the Department’s own research 
organisations and the various co-operative research 
association;: answer tens of thousands of enquiries from 
industry every year and carry out hundreds of special 
investigations to solve practical problems of industry. 
In twelve months, at the National Physical ^Lal>ortftory 
41,600 routine te.sts on instruments and materials were 
made. Over the same period upwards pf .5110,000 
clinical thermometers and 20,000 taximclers for cabs 
were tested. 

Points from the Report 

'Pile following are some further jmints from the 
report. New uses for rubber arc likely to be found, 
as a result of the development of the Rubber Research 
Association of a simple process for preparing i)owdereil 
rubl)er from plantation sheet or crepe. 

Investigations carried out at the National Physical 
Laboratory into the ^ design of herring drifters have 
shown that the forms of hull at present in use can be 
made to give a reduction of some 40 per cent, in power 
without loss of seaworthiness. The application of this 
work would mean the saving of hundreds of ]H)unds a 
year in the fuel costs of any drifter built to the new 
design. 

At the Fuel Research Station a process is being 
studied of producing motor spirit by heating the gas^‘s 
produced by passing steam over red-hot coal. In the 
course of this synthesis a wax is produced from whicli 
soap has been made. Water softening materials have 
abso been prepared from coal and the possibilities of 
using fine coal dust instead of oil in Die.sel engines is 
being investigated. 

'Fhe gross expenditure of the Department last finan 
cial year was £872,127 and the receipts from industry 
and other sources were nearly .£2.'{5,UOO. 
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World Industrial Trends— 1938 

Hira Lai Roy 

Ciillrfji* «*!■ iV 'lV< liii(ilo(fj, Iti'iiKiili .IimI . vpiir. 

^ Tlit‘ ])olitii‘aI atinosplicTc ])n*vailing in tin- world 

roin}K*l.s iVLTV country towards stdf-sufljcirnfV or 
“ autarkic Hut nature lias not been (‘qually kind to 
all as regards supply of raw materials; so earnest and 
furious attempts are bein^ made in every country to find 
substitutes either for the raw materials or for the 
products yiade out of them. Commodities of absolute 
necessity and of luxury^ not always easily distinguish- 
able from one another, must be manufactured from 
indigenous raw materials. 'I'bis is to provide against 
possible isolation during war-time as well as to satisfy 
the vanity of being independ'Uit of other <ountries as 
demanded by patriotism. More immediate incentive in 
this direction is to build up a favourable trade-balance. 
Kvery industrially developed country is trying to 
increase ex])ort ami tleerease import. 'I’lie paradox of 
this universal tendency should be apparent, but it Is not. 
'riie last industrial depression creating misery in the 
midst of plenty should have led nations to a rational solu- 
tion of this periodically occurring* economic cataclysm. 
Even if these tendencies had not been present, the 
manufacture of “ substitute ” goods would have come, 
tbougb with a less violent tempo, because the restless 
human mind is ever impiisitive and the creative genius 
in man is always urging forward. Feverish activities 
of various industrial organizations and government 
departments in diflercnl countries during the year 19;i8 
will be briefly enumerated in this article to indicate the 
trend in this line. 


are expanding their capacities. Sulphuric acid jdaiits 
are increasing in number. Apart from (iovernmeiii 
contrActs under tlic rearmament programme, agricultiin* 
still makes its claim. A large sujxr-phosphate plant 
Is under conslruetion in Hast Anglia and the thinl 
vanadium catalyst plant is to be erected by F. W. 
Herk & C‘o., Ltd. 'I'liis has a rated capacity of yi tons 
per day of 100% sulphuric acid. Two-thirds of the 
total annual production of about one and half million 
tons of the acid. ( 70^' (J was elaiiiied by the Chamber- 
jirocess. 

A great deal of work was done in metallurgy. 
Magnesium which was used to be manufactured from 
earnallite is now to be made from Knglisb dolomite. 
Metallic lead and sulphur arc to be produced 
simultaneously by the process of eh-ctrolysis of a 
solution of gahma in a bath of fused h‘ad chloride. 
'l'ariii.shing of silver is prcvent<*d by applying an 
invi.sible coating of beryllium or aluminum oxide on the 
metal. Litheote, a non-vitreous baking enamel which 
can he applied (piickly and easily to any metal, has 
been placed on the market by Newton (’ham hers & Co. 
Ltd. A new method has been invented for manufactur- 
ing red-lead by the vaprolitc process which vaporizes 
the molten lead explosively and precipitates it in another 
chamber wiiere it comes in contact with purr f.xygen and 
is converted into red-leati of remarkable projiertie.s. 
Stannising is a new process for coating brass, copper 
etc., by suspending articles made fnmi these metals for 
a few minutes in an atmosphere of hydrogen and stan- 
nous chloride vapour. Tin* tin so reduced alloys with 
the metal, the thickness and composition of the alloy 
depending on the regulation of the temperature and 
time of exposure to the vapour. 

Exploration for petroleum continiud and oil was 
found at Dalkeith, Scotland. As in every other country 
so also in (ireat Hritain eonsiderabh' amount of research 
was devoted to the derivation of licpiid fuels from coal. 
As an eneoiirageinent in this line of industry, a tax pre- 
perence of 8d. per gallon was introduced by the CJovern- 


Great Britain 

Main activities of the country, becau.se of the 
war-scare produced by ll^e politicians, were dcvoteii to 
the accumulation and continued ample supply of rare 
metals and other raw materials necessary for a long- 
tt rrn war. The principal effort of the Government had 
been to encourage those industries only which are 
directly engaged in the manufacture of armaments and 
their accessories. 'The industrial concerns having more 
foresight for the probable profits during the war-period 
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inrnl to be in force for a period of twelve years. One 
hundred and twelve thousand lj)ns of motor spirit are 
bein^ manufa«*lured aniiiially bv the Imperial (’hemieal 
Industries iJd. bv Merlins process. Manufacture of 
aetive earbon from coal was investigated further 
and a factory was erected in South Wales. ! 

Researelu.s at 'reddin^ton revealed base-and 
aeid-exchan^t* eharaeteristies of certain types of 
complex forma Idehy<le eoiideiisalion products of 
resinous nature. Tniteil Water Softeners Ltd. 
placed on the market a i-ommereial water softener i 
of this ly])c. A novel metliod for moulding thermo-' 
plastics employs high-fnquency alternating^ current to’ 
efl'ccl uniform heatiiifr, and it is rumoured, that proce- 
dures have been devised for siirfae<- . hardening ^ of 
transparent resins, to render ])lastic lenses etc., less 
scratchable, and for making resins luminous. Distrene 
is a ru'W transparent therinoplastie material <levelope<l 
by the Distillers C\)., Ltd. Jt is said to liave remarkable 
insulating properties and may be used either for injec- 
tion or pressure moulding. Ibikelite Ltd., has recently 
put on the market a new synthetic resin primer which 
deposits a eoherenl rapidly settling adhesive liliii ujmn 
timber, 'Mie Hritish plasties industry ^'presents an 
invested capital of over i'i5,0()(),0()(). 

'I’he manufaelure of artificial fibres has been the 

most favoured of all industries the world over. In 

1 

(treat Mritain, ('ourtaulds Ltd. besides being engaged 
in the production of casein wool produced a new kind 
of staple fibre claimed to absorb dyes better than 
others. A imvelty which may beeonu- eomm<Teial wa.s 
announced in London. It has to do with a process by 
which a film of gold less than 0.0001 inch thick can be 
applied, 'riie fabric is dipped in an organic compound 
of gold, siu'h as Irialkylphospine aurous halide, which 
breaks up into its e«)nstiluenl parts when slightly heat- 
ed. 'The thin film of gold is deposited on the fabric 
like a ilye. it has been estimated that gold fabric by 
this process would cost about Il.s 7/- per yard. Kxperi 
mentally aluminium was wou-n into cloth. 

Germany 

(lermany and Italy, the two totalitarian countries, 
have made immense ])rogress in the manufacture of 
" substitutes and “ synthetics.” Hoth arc short of 
raw materials, and both are preparing for prolonged 
great wars. Jn both countries the technologists are 


finding out substitutes for natural resources by research, 
(rasoline from coal, rubber from lime and coal, sugar and 
alcohol from w'ood, textile from wood, nitrates from the 
air--all are beeoming (‘ominereial products in (iermany 
Jtjiday. In ll^e ])|;e.sent Nazi system of governnienl 
chemical industry has been given an unusual opportu- 
nity to devtdop new j)roduets and proees.ses on a sea. • 
which would be impossible in a free eimnomie system. 
Commercial production of synthetics, improved methods 
of conserving materials, of utilizing bv' products and 
vva.ste materials influenced the development of chemical 
industries in Germany during the past five years. 'I’lie 
main articles of im)>ort into (rennany were, and praeli 
cally still are fats and oils, ]>(>lroleum, rubber, textile 
fibres, and metals. Consequently gigantic efforts wt n 
made to produce artieh‘s from the adt'quately available 
indigenous raw materials coal and lignite, potash 

arid .salt, wood and limestone. 

The Kaiser VVilhelm Institute fur Kdhienforseliung 
is studying hydrocarbon synthesis by the Fischer 
'rropsch |)roc‘ess, and a coin pact mass has be»*n develop- 
ed that is cheaper than the usual cobalt-lhoriuin catalyst 
but still gives equal yields, and can be controlled to 
obtain a large part of the production as solid paraflin. 
About (50.000 metric tons of fatty acids are made from 
this paraffin annually, 'far fractions have be<‘ii added 
to heavy oil from this proetvss and the mixture has bei ri 
successfully Used as- a Diesel fuel, (icrmany was able 
to supply more than half of its light motor fuel recpiire 
meiits from domestic sources in L0.‘t7, and is fast 
approaching self-suffieieney as new plants are being 
built to obtain motor fuels from lignite and hard coal, 
with sulphur and paraffin occurring as subsidiary pro- 
ducts. .M(‘thanol and liquid gasi's, propaiu* and butam 
are being used increasingly as domestic motor fuel. 'I'lie 
chang(‘ in the recpiirtsl admixture to gasoline of 
” 'rreibsprit ” has caused considerable fluetation in 
alcolnd out])ut. Agricultural alcohol ])roduetion, special 
ly from potatoes, has been discouraged, while industrial 
production of alcohol from cellulose waste liquor, has 
increa.sed the total production in 19;t7 .SS to 
hectolitres. One half of this production is used in 
motor fuels. Alcohol obtained in wood-sugarization 
plants along . with yeast and cattle fodder' represents a 
new source of commercial alcohol. 

The production of the synthetic rubber, “ Buna 
continues to rise as plant capacity increases, and at 
present covers about one-fourth of Germany’s require 
inenls of rubber. 'Lhe production is subsidized by 
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liiu;iirr Inrill' on iin])orl(‘(l natural rul>!u‘r. tin- prooroils 
oT wliifli an- din-i-tly lunu-d into new plants, 'rids 
syidln-lir ridiix-r is lu-in,!*' tried even in tin- niannfaetnre 
of antoniol»iIe tyres. Of the projeet<‘d I (),()()() kilometres 
of new motor lii^li ways alunil kilnmetres an- 

alrt-ady open to trallie and tlie numher of antomoMles 
on roads is iuie to every la persons of the population. 

I'lic proplitry lliat the fullin' may l)«‘ ealled tiu' 
ai»f of j)laslies will not be wide oil ‘lie mark. 'Ilnse 
are replaeinj*- wood, metals, and alloys from many 
fields and are findini^ no\eI a|)pIiealions. Prodtulioti 
of siuli plasties in (iermany reailied lailOO tons in IDa? 
and lias inere-ased .siiu-e tlu'ii; most id' these belon,i>‘ to 
the piiemd eotideiisalion groups. A plastic insiilule has 
liei n I'stahlished at h'l’ankforl on-Main and a sehool for 
plasties lei-hnieians at Halle. Hese-are-h on plastie-s is 
\ ii'drous, and standardi/ation of synlin lie /esins is heint*; 
atle-mpted. ('o[)e)lymers ed* styrene with ae-rylie esters, 
butadiene, eyelopentadibie. \inyl chloride, and viiiyl 
aectate have Ina n pale-nteel. Aeiel-and alkali resistant 
tiller i-lolh from polwinvl elin rs is beinu; manufae-tnreel. 
Output (d' p\ro\ylin plasties has also be-eu nmunliny; 
sl( aelily. 

'The world is at pre sent pedil 'e-ally eleiminate-d by 
the eeiiel <-eilliil rie s sit ii.-ite el tei the- fleU'lh ed and ai'eniliel 
fO" imrtlie-rn latitude; ine-hielin^ the; re-e-e-nt e-iilrane-e' ed’ 
Italy in the; arena, anel all eif theiu e'Xe*ept Italy are- 
alreaely inle-iisively inelnst riali/.e-el. Ibit .Nature- (in the 
animal anel \ ei;-e table- weerlels) is imt e-epially pre»elue-l i\e in 
the se; rei^ions. Afan has i'eiiie- ai*'ainsl Nature- aiiel curtail 
eel fe-rlility; le\tile.--llbre; preielueiii.i^' jilants like- ee»tlem, 
jute- e-te‘. ailel eiibse-e-el ])laiils elei nut ,i;'re)W ill e-edel 
e-eiiintries. Anel man, the- re-be-llienis e-hilel ed Nature-, is 
try ini'- le) n-meive these- natural ele-lie-ie-ne-ies anel 
e'bslae-le-s. 

In (iermany the; eullivatiein ed’ ramie- anel aromatic 
ajiel meelieinal plants has be-e-n ree-e-iviiu; seientilie- aiel. 
At Karlsruhe- nieeitiiie- -r^le-Ii leihaeee* plants e-enilainiiii;' -S 
lei 111 per cent ed’ the alkaleiiel ha\e been bre-el. A 
lie-rman re-se*are-h labeirateiry has siu-eei-eleel in syuthe-siz 
iuii; a ^-reiwth substaiie-e-, “ He-lvilan whie-h inline ue-e-s. 
b»r example, the feirmatieni ed’ reuils e)n e-ut t inn's, 
t 'e-llule)se. was ])re-pare-el fremi breiwn coal wa-de-. ( e-lle>- 
leisie- e-asiiif?: e-eive reel with e-e;pal is be inn use-el ill maniifae 
tiirinn’ ndlapsible lube s. “ Ileifa thre-aels e-onsistinn ed 
woexl lil^re sjoek anel viseeise- are- preielue-e-el as a sulistiluti- 
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feir jute and he-ni]); “ V^istra ", rese'mblin»- weied, anel 
“ Aeeta ” fibre- with an air e-enire- are- eilhe-r ne-w te xtile* 
materials, and aneithe-r (ibre- e-etnsists ed’ fish albimu-n eui 
the- oiitsiele ed the- lilanie-ul areuillel a e-e-lluleise- ce nt re-. 
" Pe-rsistol ’’ is ;i new textile- wal e rpreMitiiiu; an'e nl, similar 
te» “ Vt-laii Ily all the se- (-Ifeirls, synlhe lie- le-xtile* 
fibre s have- .se e n a phe-neune-nal rise-. 'I'he- end pul. of 
“ e-e-ll weieiel ’■ fielvauee-el freilU IJIliOO me I rie- teens in lildT) 
tei leiOOO in lil.'di, lei l,(U),()()0 in liUlT anel to an e-sti 
niale-el 1 ..^O.OOO in IdoS. (h-rmany h-aels the- weirlel in 
the- prneliie-lieni ed staple- fibre- and oe-e-iijiie-s Ihirel plae-e- 
in rayem. Ne-w types e)f fibres are- e-onslanlly be-inn' 
pe-rfe-e-le-el, and the- basie- eellulose- will seieill be- eibt.-iille-el 
i-nlire l\ fremi elimu slie- weioel. 

In the- preielue-lieui eif iiiorn'auie- anel me-talhirn'i<‘al 
•>e>e»els (iermany still Imlds an e-rn i.-tble- peisitiem in ihe- 
wetrlel market. Sinle-re-el spinel, be-ryllia, alumina, 
magnesia, zire-emia, anel Iheiria we re- sliidieel as special 
e-e-iamie- mate rials. Irein is be-iiin' de-sidphiiri/e-d by tile- 
use- ed’ soda ash. I.eie-.-tl se)ure-es eif .-ihimiiia are- uuele-r 
in\ e-stin'ation. .-inel an experimental plant .-it I.ippe- ..s 
iisiiu'- elenne-slie- elay. A preii-iss is saiel to e-iiable- the* 
re-e-e»\e-ry ed' vanaelnmi fremi the- ireeii eire s ed’ .semihe-rn 
(le-rmany. 'The- Nazi [leilie-y eif “ aiilarkie- ’’ (se lf siifK 
e-ie-ne-y ) h/is e-ause-el e-enisiilerabh- re-plae-e-me-nl e)f e-e-rlaill 
me tals by plaslie-s, siie-h as in sprini;- Imuse- eepiipme-nt, 
reilihij;- mill bearing's, st-.-ils, .-niei print iiii*- types, (ilass 
woeil is be ill!'' pilshe-el feu* lleiiise- instilaliem; liolhiw ;;-lass 
brie-ks are- i-mpleiye-el as he al insnialieni feir e-enist rue-tieinal 
piirpe»se-s. 

The- preMhietie)n ed' siilphurie- ae-iel freini ke-ise-rite- is 
uneler re-se .-ire-h ; the- end put etf pyrites has be-e-n iiie-re-aseel ; 
:i number eif e-oke- jilants are- nianiif;iel iirin^' sulphurie- 
ae-iel freiin livel rei.^e-ii sulphiele-. It is asse-rte-el that 
(Je-rmanv neiw supplies, lari;e-ly threiiurli re-seare-li 
results, abend three- fenirths of he r sulphur re‘e|uire-me-nts. 

Italy 

It.-dy under .Musseih’ni has ite-\ elei|)eei rapieily bedli 
peilitie-;illy ami ineliisl ri;illy. Her ehie-f ae-hie-\ eineiils 
ha\e- l-.e-e-n in e-Iea-l reime-lalhiru;y anel nu-t;d preielue-ts, 
sy id he lie- fibres, lie|uiil fuels, .-mil to a e-e-rlain e-xle-nt 
in synthi-tie- iilaslie-s. A .synlhetie- e-ryeilile; plant, 
was built, ])roebie-lie)n of .-iluininium anel magne sium was 
e-niare*'eel anel a e-aelmium faeteiry starte-il eipi-r.it ion. 
Italy has atlaine-el first jil.-ie-e- ainoni; l’’.ure»pe-;in preiibie-i rs 
eif r.'ivon anil short libre-s, anel in .>0 fae-lorii-s tei!4;e-the-r 
makes Mi , of llie weirlel’s eintput. 'I’he- elaily ]ireielue- 
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tion of casein folhiwin^^ the installation of two new 
plants will be markedly enlarj^ed, rneanini^ a considerable 
increase in tin* ouljnit of “ Lanital Mixed with wool 
and rayon, “ i.aiiital ” yiebls a eK»lli of iinporlanee 
to Italy. “C'isalfa” and “ Sinabela ” are made from 
mixtures of iibres produced from etdlulose and animal 
protein. " (lelsiitil ”, a new t« \lile tibre derivaal from 
Ibe bark of tin* mulberry tree, was ileveloped. With 
all these achievements in synthetic iibres the eoiinlry is 
well on its way tt» self suHieiem y In this respect. In 
the li(}nid fuel liin the eomnno'eial di-vcdopment of 
Sicilian asjdialtie slate has been siieeessful and il is 
expected that, by reiiniiii( All).‘tnian crude oil and 
])rodnein!'’ industrial alejdiol Italy H:1 nns'f her presiiit 
annual demand of 2o()()()()() tons of petroleum without 
any imp<»rl. 

Japan 

.lapan increased the pniduetive (‘apaeily of most 
t>f her faeliiries and established new ones, 'there is 
scarcely any industrial tine which she has noL Lrical and 
succeeded, lb‘r novelli«s for the year have be<n tin* 
f(dlow’in^i(: l''ormosan siij^ar cane has lu'cn iin*reasiiyi*;ly 
used in the j)rodui'tion c)f alcohol and pa|)er; artificial 
bristles are being made by treating viscose threads with 
uric acid (“ j-ellofir’ ) and by filling a ltdudar viscose 
with a stitfening agent; Hytdiei Inonyes ])roeess for 
preparing fibres from the proteins of soybean cake has 
been industriali/(‘d ; AIntsumot\> announced a in w’ method 
for producing fatly aeiils from ash oil, 

U.S.A. 

'the I'nited Stales of America is placed in most 
favourable conditions; she, is three limes as big as India 
in ana with about, oneihird the pojmlation of the latter. 
Plaeeil between the latitudes and her natural 

resources are immense, and, as il is, she enjoys ,s«*lf 
suflieieney in most of the important raw mul(*rials and 
liiiished got)ds. Manufacture is larried on ver\ !.*• 
scales and is controlled by huge concerns with almost 
unlimit(‘d financial facilities. Ilesides tin* various 
Ciovernmenl departments which carry on r(‘sear<*hes 
on the po.ssibilities of raw materials, and private organi- 
sations like Mellon Institute, A.l)., Little Laboratories 
etc., which lake up industrial problt'iiis from jirivate 
parties, every h’g manufaeturing eoneern has its own 


rnscaroh laboratories maintained by a part of the profit 
earmal by the company. So new ilevelopmeiits are more 
in evidence in this country than in others. 

Jn the line of synthetic fibr<*s the greatest novelty 
was in the mamifaeture and a])pliealion of glass fibres. 
Many u.ses have* be(*n found for fibre glass and rubberiz- 
ed glass fabric, glass wieking. and glass wool for use 
as a garden mideh were aimouiieed. I'.leetrieal insulat- 
ing tapes woven entirely from glass yarns w<*re deve 
h)pt‘d by Corning (ilass W orks, 'riie uses (»f tempt red 
glass “ Ilereuliti* ” were extemh*d to doors and roofs, 
and glass blocks for building eonstnu'lion wire produced 
at Port Allegany. Sp«*<*iflealions bir such "glass to be 
used for const ruel ional purposes have been published by 
the (fovernnu nt. 'I’he eellulosie casing of .ymsages has 
gone down to one fourth of its priei* 12 years ago dne 
lo more extensive use and production, as also because 
of lilt* reduction of etist of manufacture as a result td' 
eontinut‘<l rtstareh. The annual produtlion of ra\on 
has ri‘aeht‘d l'()0,()()(),()00 pounds in less than .‘iO vears. 
Along with tin* growth td‘ synthetic fibre imlnslry. 
stdvenls of various eh(‘mi(‘al and physical natures are 
being manufaet nri*d mostly from wasli* protiuels. Niaeet 
Chemicals Corporation iniroduet'd two solubit* aluminium 
acetates for the water repellent treatmi nl tif textile 
fabrics, dii Pont " /elan ’’ is another water repellent 
finish for cloth. 

A prominent event of the yi'ar was the announet* 
im nt by dii Pont of a new* type of resin called " L\t(»n. ” 
It is being manufaclun‘il in the form td' a plastic dougli 
which is cxtt ndeil in' > filaments, used as a suet t ssor for 
pig bristles in tooth brusht‘s. 'I'his type td' resin will 
also .stion make etunmcreial entrance as artificial silk, 
called “ \ylt)n “ Kxtoii ” belongs to tin; family id 
pidyamides derived from polybasie acids and ptdyamint s. 
Anothei American novelty in the field of synthetic llhrcs 
is “ Vinyoii ”, from jioly vinyl resins; il has nnitpie 
elasticity and fatigue resistance, is pcrman<*nily water 
resistant ami will not su})port i‘ombustion, is not afl'eeietl 
by mineral acids and alkalies, and is not altaeketl l»y 
bacteria and fungi; “set” yarn is stalde with respect 
tt) shrinkage and tin* knitting ])ropcrlics art* exeeplitmally 
gt»od. 

It libber and its substitutes art; finding many new 
mcfhotls of treatment and applications. " Kaysam 
process manufactures rubber gotuls direct from latex; 
mouhb'tl and cured latex foams came into use ioi* 
eushions, pads, and niattresst‘s. “ Kcsisloflex PVA," i 
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form* of jmlvvinyl alroliol, was inlroiliuTil as a nililur 
*sul>s(ihilf ; sloraj^c tanks aiul nail ion msmIs aiv 

liiifd willi riikbt r. I'sts (if Iarj*v lOdiililul and laiuinal 
(‘d plastic parls in anloinobilc, aeroplane, and railroad 
coach conslriK lion have liccn partially siicci ssfid. It is 
interest in;<, to noti* ben' that in (iennany a pbenoplast ic 
'automobile' body was jirodin-ed ami declared partly satis- 
factory. 'riie irn[)ortanee of tbese csperiiiieiits lies in 
the possibility of rapid production of inacbines in ease 

of national t'merj;('ncv. 

• • 

Lacepiers seem to be influenc( (l liy llic lal( st deve 
Jopmenls in^ the manufacture of synt belie resins. 
Compositioiis of new lacquers an* based on cellulose 
polycst('rs sucli as acetobulyratc' and on mixed eellulosi' 
cllicrs of the etbylbinzyl ty]>e. Continued e\|)ansion 
in the development, of lacquers dependiui!; on ure a 
formaldebyele! re'sins e-ombined with alkyds has tiei ii 
relleele'd in the maiiufacliire eif “ IVekainines ' and 
“ I iformite' ’’ for use as laeepiers and eiiaim ls. 

In tlu’ liepiid fuel line, where* there are a number of 
resea re h |[»;ranls and jiroeess developments as e vobe'd by 
dilTere'iil ])etrole'Uin eompanie'S of V. S. A., a vast amount 
of work has bee n done to se'parale the indi\iibial 
eeinslitm-nls of oil fractions and to elTeet. their subsi* 
(jU(*nt transformations into other e*oinpounds into be'nzed 
and liihiol respeelive ly, by hinh teinperalure and ealn- 
lysis, whie'li briii^ abeiut tirsl, dehydro^-enal ion, and 
then eyeli/.alion. In a short space of la ye'ars petro 
l'*imi teebnolo^ists have made* a it e*ent e*ut in the eeisl 
of nianufae turin^ a ‘•alloii of gasoline I'roin ei ode oil. 
Various solvents, spee-ial form of fertilizers, funj»;i«ides, 
inse-etieides, rool-ji;re>win‘'’ ehe’mieals were ])ut ein the 
marke'l. (Fnileel Stales laeked oil se'cd be aring; plants 
* xeept e’eitteui. Neiw, afte r extensive and iidensive trials 
exiendiiifi; ove*r several years the siieee ss in IJIit.S resulted 
in the produe'tion of tOO.OOO lbs. of tun;*; oil; soybean, an 
e*il see’d of many virtues, oriicinally an iidiabilanl of 
China, is bein^ e'ullivaleeT sueeessfully and eve ry jiart 
of the* see'd is finding various applications. l»y a novel 
distillation preA'Css, a new line of produ4*ls, “ Nin-rals,” 
purified fatly acids fremi ve*ge(able and fis/i oils being 
put on the market. Tlw lhe’orelie*ally important labora- 
iory mclboel of molecular elist illation, bas(’d ou the* 
dilTerencc in llic nie'aii frce-])albs of molecules, is 
being tried on fish liver ainl .soybe'an eiils. Hy the* ne'w 
'"elhod of, affetre'Stalion of soutlu’rn pines the country is 


expected to be self sufficient re'gareling weioel-pulp for 
paper and eellnlose. 

In the iTU'tallurgieal fu ld, U. S. A. is Ibe* strongest 
as re'garils the produe'tion eif iron, slet'l, aluminium, and 
to a eerlaiii extent copper. Nearly all the* ebromium, 
e'obalt, nie'kel, till, and manganese e'onsmned in the 
e'oimfry are' imporli'd. Amerieaii blast furnaee s are; 
dO pe*i* ee-nt fewer in mmiber I bail in ISSJ), but llie'ir 
ednlimieel eapaeily is ,‘100 per e-e'iit bigber, owing lei 
se-it'ntifie' anel e'ligineering improvements, 'flu' C. S. A. 
(je'ologieal Snrve'v reporteil the elise'overy of paying 
e|uantitie-K eif plalinmii be aring eires in .seintbweste rn 
(blorado, and be ryl de'posit was opeiie'd at Vista, Cali- 
feirnia. 'I'lu* I’.S.A. Mureaii id' Mims devised inellioels 
for till' re'i'oveTv of lilliimn from low graeie- ore s ami for 
the eleelrolylie prodmlion of bigbly ])ure' inangane'sc 
from ore’s. Mi’lal alloy pbologr;t])bie lilni was report- 
ed; image s tlu reon are' preije e leel by relleelioii freini a 
light ill front of the film. In the fie ld of de'posilion of 
metals on surfaces are Ibe rollovviug: direct e'ovi’ring 
eif irein siirfae e s vvilli h ad ele-posil. product ion of a very 
thin adlu’rent nonporous eoaling of silver on sle’cl, and 
metal de peisiiion on jilaslies. 

India 

Othe'i* eeumlrii’S besides those already im iilione'd are; 
indiist rially less ilevi loped and llieir tasks have bi'cn 
not so mneli to invent new nutbods ami I’volve now 
preMliieis as to adopt Ibe already existing approveil 
inetbeiels for the: preuliution of articles and ebemieals 
witliin the' eemidry with imiige-mms raw materials. 

India is not vel imbist ri.dize’d in Ibe same sense 
in wiiieb ibe* acbie’viineiits ed* liu' eounirii s menlioneel in 
llu' prtci'ding pagi s have bei n Irai'ed. Indian 
industrial elevelopmeuts in iP.tS are very meagre' when 
eoinpareel willi others. Our probleiu in India is not yet 
so iiim-b to produce llir iiove lilies but to de ve lop the 
key industries first. Serious ell'orls slmidd be made' to 
re’proebie'c the we'll known approved standard ine*lbeiels 
use-el in ollu-r etumlrie s. 'I'be work will not be so e-asy 
as it may seem at llie first sight. Tor, besides, feil low- 
ing the eleseriplion eif a metheiel as foumi in the litera- 
ture there are- plenty of othe r ile lails which can onlv 
he reve aled hy ear^ fid oiiserv :il ion amt work on similar 
plans, Kor reeimiinieally carrying out a ])reiee'ss ein a 
large seale there’ sheiuld be- preipe r initial scrutiny for 
.selevlion of site-, the e*a]iilal cost, tlm layout, the; main- 
tenance eliargcs, the; trifling leebniftil elelails cli;. 'I'he 
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knowledge, ;irnl skill rctpiirril for 

llir purpnsf arc, tu»1 in any way Irss, and pt rhnps more, 
llifin tkal demanded hy ordinary lakoratory researeli 
work. The seientisls and the ‘ leelinieian.s ’ run 
j)arallel wilh taeli other in llieir aeli\iti«s and the neiil 
for a ‘ cadre ’ (d' fin- latter is \ery iiri'iiit in mir eminlry. 
We havt^ a lar^e number of capitalists and also llie 
seientisls in onr eoimlry an* not very few. IJul 
they Ia<k in the necessary cpialitiiss ainl aj)titiules 
])ossessed by lln ir prototypes ifi the \V'esl<'rn industrial 
cfiuntries. 'riu-re should be a belter mKhrstandinj^ 
between tliese two classes and the relation should be 
friemlly and at the same time businesslike. Quite, 
often ‘amateur’ eaj)italist.s setk ami find inad(a|nal(‘ 
advice gratis from seijiitists, fcdlowintc wliii-h the busi 
ness eonies to urirf and then the t)Iame is laid on the 
.S(‘ieiitisls as a wholt*. No industrial advice nnle.ss paid 
for and i)ut in (letails after laborious study can be ex- 
pected to Ik: endowed wilh a full sense of responsibility. 

Tn Western eonnlries preliminary wi>rk <»f 
industrial developnu-nis are earritd out in the foIlowitifT 
four ly]»es of <n\y:auiza lions: (f) (io>ernmenl depart - 
rmrits ami research institnl ions, (//) Private limited 
companies who liavi* under their einjiloy well Known 
industrial eluiuisls, ehemi<al en;»;ineers, en*;imers, and 
si'ienlists at the he.ad ami ])ossessin^ laboratories wilh 
semi industrial scab* e<|uipinents, (Hi) Ueseareli depart 
menis of bi*^ industrial eoneerns ke|)i apart from tlie 
nianufaj-turinn: side, where apparently lhe«u*elieal 


research work of very high order is also carried out, 
and (f’r) J.aboralories of universities and other eiluea 
tioiial institutions. Here problems are dennetely stated 
and the st)lutions, if carried out, are also givt n in every 
detail. 

Tn the United Stales alone, in ItKIS, Jltl 80,000,000 
dollars wen* spent for industrial (‘iigineering research 
of all kinds. The industrial laboratory • pt rsoiuiel 
has inereas(‘d from about (iOOO in 1020 to ajiproxima 
lely 11,000 in lO.'hS, and there are now 1700 sm-h 
laboratori(‘s in operation. 'J’he same eomlitions prevail 
in (hrmany as well, frreat IJritain, tliouglj late in tin- 
ti«*ld, has been organising research laboratories in a 
more syslemalie manner on the same line. sptej.iHv 
aftt'r the last Ureat War. * 

Tn Tmlia the industrial restareli laborat(»ries w<re 
not in e.xisleneti till very recent times when the fiovern 
ineiit started a nucleus in a step motherly fashion 
Iliaamlly how»:ver, then* are indications of tlu- jumpi r 
assessment of the value of research by our imliist rialisis. 
Vo proper industrial survey has been made of I hi 
raw materials available in the eounlry, l ilher umh r tin 
earth or on the surface. (Jeologieal, botanical ami 
forest di ))artments of tlu- government are not verv 
particular wilh dc-tinile industrial staleiiienls and 
propo.sals. .Mon- activity is rerjuired to aeeelerate the 
spe<‘d. Or should \ve ])raelise the (iandliian ]»hiloso|)hy 
of life and living ami be content. Ibil living such a 
life, Ihougb may be desirable to many is well nigh 
impossible, unh-ss 'Vf ran isidaU* ourselves eoinphlely 
from the rest of the world. 
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Medicine and Public Health 


Mechanism, of Anti-Malarial Druf's 

'I’lu' Mfilnvi.'i Itrsi'jircli I ’nil at tiu- L«uwlnii St-hnol 
of H yniiiu ^aiid Public Mcallli is luisy with llu- slinly 
(jf the clniii(»l hcrapy of malaria ami tin- iiitu-iicniical 
mcchaiiisni hy wiiicli anti malarial (Irii.«;'s hriiitc about 
(heir e/IVets. ft seems tliai the presema* t)f a eoinbi:i 
iiijr <r|*oMp of basie nature in the moleeiile of llu* tlriii^s, 
either natural e.r/., (juinine ami other <'inehona alKabnds 
or svnihetie r'.r/., atebrin ami plaMno<|uin endows tht in 
with therapeiil i«' iniporlanee. 'I'he strength of this 
Uroiij) (or jH'roiips) has bi-eii i;au,u< (l by nu asun ineiil of 
diss«»eiat ion eonslanis of a number (»f kmtwn anti 
malarial drujis ami otiur bases. It is of interest that 
llu' remaininy; portions of (he iiudeeult' mad not be ot 
the luauene riny type as in <(iiinine bid. may be of tin* 
alphalie carbon chain type, pro\ ided that it emdains 
siidleii iil ( arbon atoms ti» make it more elleelive. 'I he 
ellVi-liveness of the druys has lueii further foumi to be 
relaleil with (heir pr<»perty tjf inhibiliny » n/.yme action. 
Iiiit Mu- t)l)ser\ali(m of this inhibiliny ell'eit under in 
L-ilro conditions lias been Just found to be only a 
parallel phenomenon wilh the lluraju utie elTei t and no 
inl« r relation betwien the two has been established so 
far. 

Manufacturing Pliarniacy 

In a lecture before tIu- IJenyal Phannaei-ut ieal 
Association, Dr A. (k JJrm-ki- traced the history id inanu- 
faetnriny pharmacy w’llh a special stress on llu* 
eimditions in (Jermany. H<* said that the laboratories 
of the alebemisls were instrumental in furtheriny 
km>\vledye. on chemical substances such as arsenic, anli- 
numy and mercury compounds which ultimately found 
their way into the maliria medicf'i. I'.eeiitually out ol 
the alchemists of old, the pnilession ol ajiolheearit s 
«levelo])ed who wi re the fathers of the modern (hemic.)- 
])harmay.‘utieal .science. When the apull«eear\, 


Sertiieriier, isolated (lie alkaloid, morphia. I rein o))iiim 
in the vear IsUt, iiu es| iyal imis into llu- aelix e prin.-iple 
of dniys re.-eived a fresh impetus. Shortly aflerwards 
the apolluenries look ii|) llu- eoinmereial mamiiaelnrr 
of a innnhi-r of iiu-.lie;illy a.lixe v.-y.-lahh- snhslan.-.-s 
wilh yr<-at siu-.-ess. .Mkaloids siu-li as nari-oline, stry 
(-liniiu-, etneliiu-, t-iiu-Iioniiie, .piinine, I lieohromiiu*. «‘le., 
were mannfaet nred on a larye S(-;ile. Pint all llu-se 
])rt-])arat ions were il.rive.l from their natural .sonr.-es 
and only in tiu- later part of llu- Islli c-eiitnry (he first 
pliarniae( nlieal synllielie ]>nHluet eaiiu- into existence. 
'Pile process of in\ esi iyal ion was liasleiied liy the dis 
eoxerv of the aniliiu- dyes hy P. rkins. 'I'lu dis.-overi. s 
of the anti pyretic pr.ip. rl ies of .-inti f. hrin hy a mistake 
of a dispeiisiny eliemisi led to llu- synllu-lie product ion 
of Plienaeelin in 1SS7 and its mamifael iiri- on a larye 
seal.- hy llu- pharma. -euli.al w.n-ks of llay.-r. Ollier 
])r.Khiels wlii.-h lia\.‘ he.-onu* household renie.lies by m»w' 
wer»- i-vobed side by sid. e’f/., aspirin and aiilipyriii. 
’I'lu- lalb r preparation w.as dis.-overed by llu- famous 
(-lu-mist Ktiorr of .leiia and nllimalely pres.-nt.-d to llu- 
w.irl.l in a iimre aelive and li-ss toxi.- foiiii as Pyraiiiidon 
(iimre .-ommoiily known as .-nnidopy rin ). 

A.-.-ordiny to the sp«;ik(-r, tin- era of i-lieinol lu-rapy 
was marked by Paul I'Mirlieli’s dise.ivery of s.dvarsan f.ir 
Iiu- Ireatmeiit of syphilis. It nieaiil (-uorinons amount 
of .-nlerjirise to linaiiee these diseox. ries and .-arry 
liiroiiyh the nee.-ssary .-lirii.-al lists on a larye seal.- to 
as.-. rtain the llu-raju-nlie value of salvarsan. Nowadays 
in western .-onnlries sypliilis is pielnresijnely ealled 'a 
.lyiny .lisease,’ and it is due to the yi-nins .d’ the inventor 
.if salvarsan and t.i llu- i-m-ryv of mamifa.-luriny 
pharmacy in evolviny Mu- discovery on pra.-ti.-al lines 
for the h(-ne(il of mankind. 'I'he rapid proyr.-ss of 
m.-di.-o pliariiiaeeiilieal n s.-ar.-li in llu- last years is lust 
illustrated by Mu; dis.-ox.-rv of Mie synt/u-tie malaria 
])r.)dnets, aiebrin and ])lasiiio(piiiu; and tnor.; r.-e.-iitly 
still by Ibe invention of Proiilosil and relal.-d sulplmna- 
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initlc compoiiruls afjaiiist slrrplouocvi llir rausal or^ari 
isms of puerperal fever and a nmiiher of oilier serious 
and frecpienlly fatal disiase. Altlioiii'li Proritosil was 
patented in it was nol until Feliruary lt>H5 that 

Doma^k, the iinentor, puhlished his e.\p<*riiiienlal 
results eoneerninj; flu* idVei'l of Pronlosil in animals. 

At till* iiid of his lecture Dr Hroeke remarked that 
it would not have hei u possible to achieve success tiy 
the pharinaeeiilieal profession but for the systemali<* 
training j»;iven to the stud(*nts in this branch of science 
on the iinivi'rsil ies. 'I'radilion and education for in 
dependent research is vi^^orously kejit alive and the 
spirit of co-operation with tnedicine and related liranehes 
of sei»*nei‘ furthered l»y mutual discussions on ]iressin;r 
researeli (|ueslions. 

Planning Diets 

'The Health Hulletin on 77/e Xufritixu' I’alne of 
Indian Foods and the Vlannmtj of Satisfactorif Dirts, 
a second ('dition (d‘ which is just brought out, will make 
it. easy to plan diets. Data have beiii c(dlccl(*d about 
the comi)osition of some 250 fo<»d-slull's and the pidili- 
cation is a part of the move to ])opulari/i‘ the n'sults 
of nutrition researches, 'riie Hullctiii gives calorie 
recpiireineiits ami stamlanls suitable for tin* various age 
and sex groups in India. Protein, fat, and various 
vitamins and minerals are' also dealt with, with s^x^eial 
emjihasis on the miuimuiii reipiireiiienls of each. 

'riiere is a long list of diseases, eoiimion in India, 
due ill some way or other to dii tetie causes. Such are: 
beriberi, certain anaemias of pregnancy, keratomalacia, 
osteomalacia, besides tluse, stales of malnutrition 
which fall short of serious disease are widesj/read and 
very seldom receive any atli nlion. A well balanced 
diet is essiiitial if growth and development are to take 
plair normally. 'J’he frei|ueney of minor ailments in 
school ehihlreii can be removed by improving the tliel. 
Hut well-balanced ditds are in general more expensive 
than deficient ones. It is, however, possible to 
make: elleadive* improvements with little increase in 
cost, if information about protein, fat, e*arbohydrate, 
ealeium, phosphorus, iron, ealeirie's and vitamins, 
is known. 

Human beings, and ])artieiilarly I'hildrem, eannot 
thrive at their be st on a elie’t largely eoinposeal of cereals 


such as rice, millet, etc., and insufficiently supplemented 
by other foods. 'Po make good the elefieaeaieies of such 
a eliet, they must e-enisunie: fair quantities of foods, like 
milk, green vegetables, eggs, fruits, etc. 'riiese are ■' 
sometimes known as the " ))roleelive " foods, since they 
are rich in proteins, vitamins and mineral salts, and 
protect the body against the ills which result when the 
iliet is largely based on less nutritious foods, such as 
milled rice. Cod liver oil which is very rich in vitamins , 

A and 1), may bi‘ I'lassed as the most valuable 

“ protective ’’ food. 

Ill drawing up a new diet seheduli', or in assessing 
the value of an existing sehedule, it is essential to know 
whetlu'r enough food is being provided. It might be 
thoiight that it is easy enough to di.s'eoviT food 

delieieiiey, for such detieieuey must eaust‘ hunger. Hut 
experience has shown that human beings can adapt 
themselves, at a low levil of vitality and with their 

powers impaired, to an insuffiiienl ration, and , scarcely 
realise that they are uiiih'r fid. 'I’he nutrition worker, 
in setting up standards of food requirements, ignore this 
remarkable faculty of the body to adapt itself to semi 
starvation. His standard of food intake implies full 
satisfaction, enough to eiiabh' human beings to lead an 
energetic lift* at a reasonably high level of working 
capacity. 

'riiere are, of course many kinds of ptdilie health 
nutrition work besiiles the |)laniiing of adi'quate diets, 
'riie task of the niitrition worker is often to make special 
additions (e.//., milk, cod liver oil, various vitamin-rich 
jirejiaratioiis) to an .insatisfaetory diet rather than to 
plan the wdude diet afresh. Infant feeding is a Mib 
jeet demanding special knowledge and training. Hnl in 
all branches of practical dielelies the fundamental 
priiii-iples involved are the same, and an understand ing 
of them is essential for successful work in this tield 

Indian Journal of Pharmacy 

We have on our table the first issue of this cpiarlcr 
ly journal devoted to the seienee and praeliee of 
pharmacy, in all its branches, in India. A strong 
editorial board ha.s been formed with Prof. M. b. 
Seliroir of the Heiiares Hindu University as the chief 
editor, 'Phe United I'rovinees Pharmaeeiilieal Assoeia 
tion lias been mainly responsible for the jiublieatioii of 
this journal. 

'Phe chaotic condition of the drug trade and 
industry in India is nowadays receiving more attention 


640 


SCIENCE iV 
C U li T V B E 



MEDICINE AND PUBLIC HEALTH 

from persons working; in pliaririafenhVal (Iicmislry and 
^also from lliose inlerested in the progress of pharmaeeuli 
eal imlnslry in Imlia. 'I’liert* is absolulelv no niaeliinery 
in this eoiintry lo (‘ontrol the import, mainifaetiire, 
stjirajije, and sale (»f drills in India. As a result, \vi‘ are 
helplessly at the im‘rey of iinserupiilous manufa<-liirers 
^ and disiri/^utors who art' having a lueralive iradt' in 
iindi’i'>>li*i*n^‘lli, misbrandtd and spurious dru»s. In otlit r 
civilised eoiiiitries in the world, Iwo distinel sections 
work for the healing art, one dealing; with the diaf^iiosis 
of diy^ ase and the preseriplion <d‘ suitalde remedies, ami 
the other eonet^rnin^ itself mainly with the preparation 
and distribution of the remedies. h\»r the latter st'elimi, 
there are well recognised courses of study ;it the Univer- 
sities in oth<‘r countries but in India it has hitherto lu'eit 
neii;leeled with the n-sull that the dispensing*- of drui*s 
is done by p»-r.sons mostly ignorant of I he pharinae(doi»i 
eal aelitni of poisons and their d(»ses. 'I’he Heiiares 
Hindu University is tin* oidy univt-rsily in India which 
has included ph.armaeeut it-al chemistry as ime of its 
sul)jee1s for the deirret- examination in seicuee and for 


Vitamins in Modern Medicine 

Amiya Mukherji 

Mioehi-rnistry marks the prtin'ress of modern 
medicine and duriiij^ reoenl limes, the most important 
and larj^est amount of work in this branch of science 
has been done with vitamins, hormones and enzymes. 
It is ])arlieularly inttresliiyi^; that all of them belong? 
lo the saiiiii category and are re(juire<l in iiiiniite 
<|uanlities for the ])roper functioning of the body, 'riiev 
are now known to be of delinite ehemi<-al entities and 
many of Ihein have bn u isolate<l and prej)ared in a 
‘hiniieally pure stale. Some of these aui»;ment tin- 
a<lion of others while a few others oj)|)ose ami it is 
hy their balam-ed at-lion that tin; ]iro])<*r funetioning of 
'h<- body is controlled. In diseases this balance, is 
'li-'turbcd and this disturbance may be brought about 
'•y e.\trinsie and intrinsic causes. In our daily life^ we 


the institution of the degree of Tlaebelor of Pharmacy. 
Tin* need for a high standard in teai-hing and control 
of drug manufacture was long agt» emphasised by the 
(dio])ra C'lunmiltee, but the universities and the liilVereiil 
proviiU'ial g(»vi*rmmnls are still to be active ab«ml 
it. It is slali'd that I’niled Province (fOv»-rmnenl have 
deeid(‘d to instil ule a diploma course in pharmacy. 'I'lu* 
I'nited Provinces have to be e(mgral ulale»l on their 
wise d(‘cision and it is hopeil that tiu' otlu-r provim-ial 
governments will follow suit. 

'riie .Journal (-ontains some very us<-ful artii-les on 
pharmaceutical ehemislry and useful noles and news 
gleaned from various sources. \Vt* i-ongral idate the 
editorial board for inaugurating this iisefid publication 
and wi: hope their eH'orfs will MKa-i'ssfidly urg<‘ towards 
bringing abmil the much-needed reform. In Bengal 
also the Bengal Pharmaceutical Association and their 
tjrgan, Indian and F.asirrn ('hrniist are doing their 
bit to this cause and as has laam reporbal (-arlier in 
these ]iages, the e\|M‘ele<i report on llu‘ foundation of 
a College of Pharm.-iey which will be possibh- due to 
the nuinifieinee of Dr Ank»*lsaria and hi*l]> by the 
Bt-ngal (iovernmeiil is m*ariug completion. 


gel all our hormone and enzyme re([uir(‘inenls from our 
varums glands and tissues Imt the \itamins are mainly 
gathenal from outside. Some .-niimals, Imwever, can 
pn-pare some of their own vitamin supply lo a (a'rlain 
I'xteiit. It is well known for ex.ample that rats do not 
recpiire external supply of vitamin C and j)n»vide its own 
re<iuirt-ments of the vitamin. 'I'he inlerr»‘lali«>nship be- 
tweiai lilt! vitamins, hormom-s and eii/.ymi-s is a 
eomplie.iltd om* and only a ])arl <d‘ their nalurt- has been 
revealetl to us. In this paper we would limit ourstdves 
to tlu* study tif the vitamins with special reference to 
their clinical applications. 

It is well known liiat we rcfpiire vitamin in uiir 
everyday life and if tliey are not taken in requisite 
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annHiiils ctTlaiii diseases appear wliieli may be eillier 
of an acute or eliroiiie naliire. 'I'lie «liroiiie forms are 
more widespread aiul l«ss nco^nisetl than the aeiile 
forms, not only in India hut I hrouj;lioul the civilised 
world. \o rin-id ride liowe\< r. can he defined ahonl the 
(plant ity of eaeli vitamin that must lie talveii hy each 
individual for normal health. It depends miuh on llu‘ 
eoMsi itiit ion, \'ocation and hahiis of the individual. In 
the ease of vitamin 11 complex, ('ow<i;ill has shown 
elearlv that the ipi/inlity to he taken de])ends on the 
hasai nntaholism (d‘ the indi\idnal. !<'rom experieinas 
in various elinies and laboratories, it is lu lievt'd to hold 
mood for other \itamins as well. 'I'he \itamin 15 recpiire 
iiients (d' rats are many times greater than human 
napiinineiits, weight ])er weimht, while it is also elmi; 
that weight per weight the basal metabolism of rats are 
mueh more than human beings. I'he prisi iil author has 
carried out in\ estimations which show that the fuiu-tion id' 
the \itamins is als«i dina ted to neutralist' the loxit* sub 
stances that art' prest nl in tin* body, either as tlu' rt'sult 
td' the metabtilism or int roilut'ed fniin tiidsitlt'. If this 
is tilt' ease as has been prtuttl btdii in expt'rinu'idal 
animals and human beings. il is easy to understand why 
the vitamin requirements are normally dept'iident on tin* 
basal metaludism tif the animal. Acetirtlinm to Step}), 
Kuhnau anil Sehroeder an ailult jierson requires on tiu' 
axeram'e I he following amounts td' Iht' iliiltri'iit vitamins: 

/’ilani'ni \ in tin- form of earotine miuinium 1 
111 ^ 10 , o{)timum 5 m,m'm (not exactly kiioun). 

rHiim'ni />, (aiit iirin) niiiiinumi .'J5 mmm .5 mm'in^ 
oplimuni I mmm.. 

t’ilaniin ( laeto(la> in ) minimum 1 inmm, (q)ti- 
imim 2 .*> iiimni. 'The minimum recjuireinents of olht'r 

factor id' the \itamin li complex ;ire not known but if 
shotdil be eoidaiiieil in the same (piaiditv of veasi as 
wonlil contain the niiniimim anetiriii rt'ipiiremi'ul and so 
should lie (imtained in 15 il on**' yeast and the o|)li 
mum amoiud in l‘J *J1- mn»s of yeast whtii the aneurin 
emdeiit is about SI) y per of the yeast. 

/ itattiin (' (aseorbie acid) 5 mi»'ni erystallint' acid 
tor children and ft)r adults ;i() 5U mmm of tlu' acid 
(the o))limnni tpiantity is almost td' the same order). 

/ tin min /) (I)..) infants anti little children 

.002 mmrn ers st.'dliin' I'aleiferol, ojitimuni require 
ineiit and for rickety thildren .01 mmm calciferol. 
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The minimum rcquirciiK'iits for adults arc not known but 
will not be much In'mht'r. 

J’iliimin 7'.’- - Quantity recpiired is not known. . 'I’lu' 
abstdnle (piantities id' the vitamins can bt' eonvt rled into* 
inttrnalional units as follows: 1 m^ni earotine KiiiO 

1. I’.. 1 ini>'tn aneurin TjOO I. I'; l:iclolla\'in No I. I'.; 

I m^m ascorbic acid 20 I. Ik; 1 m<i:m calciferol lOOOO 
I. V. 

'I’here art' eases where symjitoms ap|)earin,<>' tiue to* 
absence of .some vitamin art' cxa_ii;t!;e rated if auotlier 
vitamin is su|>plii'd in t'xcess or in otlur eases the 
latter's action is at'cintuated. 'riiese are eases td' 
anta!>‘onism of vitamins. Similarly |)resenee of certain 
vitamin favours thi' ;ii'tion id' ci'rtain otlier vitamin or 
vitamins and is known as syinrirism. llo'JveMr at the 
normal physiohi^'it'al Iim'I all the vitamins are aetiiu* 
harmoniously and no (pit'stion of antagonism arises. 
Thoeiies found in l!);t.‘{ that in abstiui' of vitamin \ 
Iht' action of vitamin 1) is exaisi.meraletl anti simil;irl\ 
(Jrt)ss and Sell)eek in lOoIl showetl that the etleel td' tin 
exet'ss of vitamin H is danqx'd by xitamin .V. The n 
vt'rst' also hidds i>;ood as in Iht' absenet' of xitamin I) tin* 
action of x itamin A ap})ears exaLf^’eratetl ( llomskox 
l!);t.*{). Hiekety eoiiditioiis in rats are made xvorse by 
administration of vitamin A ( I'abore). Hut thest 
ot't'urred umler txtremi' I'ontrolled eonilitions anil in the 
normal |>hysiolo«;ieal lexi l they ht Ij) each other in their 
aelion xvhinee it is bitter to ^ixe both tht' xitamius A 
anil I) in the form id', say, eoiliiver oil insteail id' out 
of them alone, 'riiert' I'xists also an antai'onism he 
Ixvt't'ii the xitamie> A ami H coinjilt'X. V'ilamin 
j*iven in lar!*e tioses in absence of vitamin Hi ( aueiniii i 
xxould slimulalt' the etmtlilion fouml assoeiattd xxith tin 
vitamin Hi (aneurin) delieieiiey (Selieuutrl. .iiiil llaii) 

I I is also knoxvn that vitamin H complex xveakeiis tin 
t'lfeer of lari^e amounts of vitamin A but aeeord'iiii' to 
Sle|)|), this antagonism oeeiirs only in Iht' |)resenee ol 
vitainiri ('. If vitamin ('. is yivtii in adt'tpiale amoiiriN 
when {»ixin^’ an excess of vitamin A the elTet'l td' tin 
excess of vitamin A is not noted. (Wmdt and Selin* 
eder). With }i;uineapij>s havin^j; a loxv vitamin (' tli<‘‘ 
administration of ctalliver oil is injurious. Kll'eet ol 
excess t)f vitamin 1) is neutralised by a liberal su|»plx 
of xitamin H eom|)lex in the form of yea.st etc., (Ibdsori 
Hell, Jusatz). Sanchez, llodi^ut'z and .Morros Sarli 
had .shown that tlu' vitamin I) has an antiberiberi t lb * I 
xvith |)iu;('ons having' vitamin H, free diet. I Ian Vi»uie.: 
Oh and also the |)resent author fouml calcium to be •''' 
fj;oqd tlu'rajnulie value in bcrilu'ri. It iheretoi' 
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f(ill(i\7.s that the aiitiluTilirri of vilaiiiiii I), is 

*('oiiirriioil with tiu* calriinn iiiftaholism, |>i’ohal)l\ hv 
stiiiHilatiiiii; tlu‘ parathyroids. It iias also Wvu found 
that ill animals poisotnd with ^iianidiiir hodits and 
treated with anciiriii tluro is a Iari*v iiurcasr of ral 
fiiiiii in lin^ liver and iniiseles eoinpared with the 
•iintreated animals and this faet is very sijJiiifieant in 
thi-< eoiinevlioii. There is no known work on the rela 
tioii between vitamins H, and ('. The writer ilid some 
work in this direel ion without any positive result, hut 
probably there is some interrelation helweeii the two 
and he. in IP.'tS, showed that tin- diUVrent fai'tors of 
tin* vitamin ilt complex net in synergism. 

I uterrelal ion IxtwKii \iiamins and liornionis 
lhouij:h very important, our knowled^t about them is 
far from adeipiate. In addition to I Ik* oliscr\ ation, thal 
vitamin 1) stimulates paratliy roiiis and ])ossihly als.t 
thyroids as it has been found that vitamin H, ( aiu urin i 
inert'ases the eahiiun eoiileiit of li\er and miisetes in 
rats poisoned with uiianidiiu- and nuthy li*'uanidine. it 
appears thal anenrin mi«;lit als<i he stimulating the 
parathyroiils. N'ery iiit< ih stinji works o'* Hnnio Min/ 
and Hem* A^id show fairl> well thal anenrin presents 
identical biological properties witii that of the seiisiti/ 
in^ snhstaiiee of the exiuted nerve trunk, whieh is 
aeetyl choline in the east' id' parasympathetit* and 
adrenaline like snlistaiu'e in the ease of syinpatlu'lii* and 
dept'iid-s on the t'oiieeiit rat ion <d' tiu' anenrin present. 
Ill the eorieeiitratiori when aiuuriii behaves like stiniulal 
ed sympathetie iit-rve trunk it shtuild be stiniulatin,!* 
the siiprarmial, thyroid and parathyroids, lint at the 
saiiie time it has been dt inonsi rati d thal am iiriii as 
also vitamins A and (' neutralist tin ttixieitv of excess 
of Ihydroxine. 'The distiirhaiiees tliu- to excess id 
vitamin A as also the growth factor of V are lessinetl 
by thyroxiin*. Then- is however, syiieri»ism between 
vitamin (’ ami tiivmus ^laiitl l‘ornione, for the removal 
of the tliyinns jrland increases the severity of the 
‘'etirbniie sym])toms in lhet.J 4 nineapi^s. 

The classical uses td’ vitamins .V, It. (', 1). in 
•lerojdhalmia, , beriberi, scurv y ami riekt t are to'» 
Well known to be written aj>:ain. Hid there are a nniiiber 
of other diseases where vitamin In alment is not oidv 
'oilieateii Imt possibly the best treatment, whether alone 
in eonjnnetion with other usual treatments, riu 
lollow’inv; account is far from bein^^ a eoiiiprelieiisive 
•'■view of recent literature of vitamin therapy but _i|ives 


mainly in brief some e.xperiiiiees from various elinies 
and laboratories in India and abroad. 

Vitamin A is useit sueeessfvdly in milder t\»rms 
of night blindness, supertleial keratitis, and kerato 

malaeia. It should be used in eases of neuritis along 
with amiirin or vitamin H complex. In exopthahnie 
goitre ((iravi-’s or Hasedow s diseast* ) since llu' vitamin 
is used u[> in mneh larger (plant it ies by the system 
its use is indicated and results have been found to be 
good, but siniiiltaiu'oiis use of aiieiirin ar.d vitamin (' 
is nsi'fnl. since lioth id' them neutralise the toxicity 

cMised by excess of thyroxine, and always ainuirin 
should be used along with the vitamin A for this purpose 
(.‘to drops of vogaii thrice dailv for vitamin \). From 
the imninmdogieal aspect vitamin \ helps tlu' formation 
id* antibodv and has ha 'ierieidal power; it is specially 
Iriu' with catarrhal infect ions, such as piieninoina, 
grippe, puerperal fever ( te.. and also in hay fever and 
Itronehial asthma. It is alt the more useful for 

children. Codlivcr oil ointment (1 ) or pri'parations 

used liu'ally in woiiiids hel|»s the formation of grarinln 
lion tissue. It is also useful in severe burning. 
ost(‘oniyeiit is. bacillary osteoarthritis, perianal tistnia. 
and (iitain'oiis tnlxreiilosis. In achlorhydria gatriea 
vitamins .\ and anenrin are very useful. .Vdministra 
(ion of large doses of vitamin A has been reeommendod 
l>y l{(‘hn as a prophylactic measure against liver 
damagt*. W ith stoiu' in the urinary bladihn* or kidney 
and ureter vitamin A should be given a trial. Kxj)(‘ri- 
nnntally and in some clinical eases it has been found 
to be etfeetivi in Wiu riea and Holland. 

The eliniial use of vitamin H I'oinplt x or anenrin 
has Ix-eu iniieh less than it deserves. The pn st lit writer 
has found with expcrimeidal animals thal anenrin, 
laetoHavin. and a heal ial>ili factor (d* the H complex 
iH eoiiipl x aueiiriu and laeloHaviiii can lu iitralisi* at 
least certain strong poisons iit vivtt ineliiding gnanidiin* 
bodies whi(*h an* normally ))r(Mlueed in small (piantities 
in animal metabolism. In clinical pra(‘liee on tw'iv 
occasions persistent vomiting of pregnancy was treat(‘d 
with anenrin when other methods had failed with t'X- 
eellenl results. In oiU' « ase Hetabiou of .Merck was 
adininstered 10 ingin daily orally at the first instance 
for to days and the same was repeati'd when it re- 
appeared for the s( I'ond time in a milder torni and 
after this daily I mgm was given for a ]>eriod of ;t0 
days. In aiiotlur east' where vomiting was as mneh 
as iSO times a day but whieh seemed to he more of 
iKMirotie typt* it was given intramnseidarly '1 mgm on 
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the first dav, (i m^in on tlie, seeond (lay and .‘trd day 

and 10 mjrin on the till day after which frequency of 

vomiting was markedly lessened and kept well from 
that liim*. Jt was not necessary to f(ive glucose inlra- 
veiionsly. As the viliimin H complex acts hi'tter than 
the individual factors alone, specially when used to 
treat toxic conditions, it should he given as such and 
good quality yeasts will he found quite suitahle for this 
purpose. In acute eases, however, as the vitamin B 
eoinph x is not available in pure form, aneiirin and 

laelollaviu is to he used. But then also the vitamin B 

eomple.x of Bayer issued in ampoules may he tried which 
has heeii found to he effeelive. f.argest amount of 
vitamin thera])y has heeii undertaken in (lermaii speak- 
ing countries and Prof. iSlepp in .\hinieli and l*rof. 
Vcrziir in Basle are the hading men in tin* field. In 
all kinds of ru'uritis — aleoholi(‘. gaslrogenie, metaholit*, 
diahetie, pregnancy, postinh'ctious, toxic, traumatic, and 
o])tie- aueurin in adeipiate amounts and continued over 
a reasonahle lime according to tin* sevtrily of the 
disease has heen found to give iiivariahly good results. 
It has also heeii used with eoiiqdele or partial suee«‘ss 
in neuralgia including sciatica when not diu* to organic 
causes, spastic paralysis, lahes, facial paralysis, spastic 
parajdegia, inidtitile neuroma, syjihililie ))olyradiculilis, 
and herpes /.osier. In other eases, such as ehrouie 
gastric ulcer, constipation due to alonia of tlu‘ intestinal 
muscle etc., aiieuriii givt' very good results. There are 
many other eases such as diahet('s and certain types of 
anaemia where its use proved successful in stune 
instauees. 

'Phe proper selection of vitamins for diseases amen- 
ahle to vitamin treatnuMit r(‘(|uires eonsiderahle experi- 
ence. But if the prneliliom r ust s the. vitamin B comph'x 
or aiu urin in the eases under his trealmeiii, no ill eireet 
will he observed. 'Pile vitamin B eom]de.\ has been 
found l») Ih‘ l«ixi«' at stage wlmse h vel is many thousand 
times greater than the therapi'utie dostvs. Only one eon- 
traindieatioii of aueurin is that it should not he given in 
ease's of /.eropthalmia, specially if the patient is having 
at the same time a liberal supply of vitamin (’. 'Phough 
the. din’ereul factors of the vitamin B complex are in 
dieah'd in diH'en nt diseases yet for a general practitioner 
who is not speeialisiug in the line the vitamin B eoin- 
j)lex may he used in the form of yeast in (|uanti(ie.s of 
10-50 gins a ilay. Jn the ease of laetoHaviri the price 
is exorbitant and, moreover, the onl w'ay of adniinister- 


ing it, is also in the form of yeast. The other factors 
of the vitamin B complex are not in the market except 
the vitamin B complex of Bayer. 

'Pin* greatest value of vitamin (■ (ascorbic acid) 
besides its antisciirvy property lies in its use in bacterial 
infection, most important of which is possibly 
diphtheria. Many w’orkers have found it to he elTeelive 
both in experimental and human diptherra. It also 
neutralises the diphtheria toxin in vitro. Only in om^ 
inetfeetivc in vivo. Further, ascorbic acid increases tiu* 
single instance one w'orker has found ascorbic acid to he 
natural resistance. In jmeumonia the amount (if Hit' 
ascorbic acid re(|uired is much greater than in normal. 
'Pile use of ascorbic acid is indicaUd in many of the 
diseases accompanied by haemorrhage, both external 
and inti'rnal. It has given encouraging results in 
several instauees in haenuqitysis in pulmonary tuber 
eidosis. Ascorbic acid is responsible for the jiniper 
formation of the soft part of bom* and ti't'tli and it 
gives good r(‘sults wht'n they are at fault. In spongy 
gums it is iisefid .'ind also in alh'rgie (‘ondilions like 
vitamin 1). 

Vitamin 1) is iudieatisl in riek(‘ts, osleomalaeia. 
b'lany, aihrgie conditions, tubereidosis, tliior albus (list 
vigatitol), eexi ina in (‘hildr(‘n ( iisi' vigantol ointmeiil ) 
and radium poisoning. V^ilamin 1) should also hi- used 
in any toxic eonditiou where ealeium treatment is iudi 
eated such as earbonletraehloride poisoning. 

Vitamin F. i.s at |>r(‘.s(‘nt known only as antisti rililv 
vitamin. Further researehi's it is hopisl will throw 
much light on tIu' treatment of eaius'r with om* or more 
vitamins. 
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Research Notes 


A New Type of Microrespironieter 

• ■ 

M;iii(>iiiett‘ie methods, involvii)^ IIh* use of the 
respirometers ot* lhirei‘oi‘t or Wnrhur**, jire jniionji 
the most useful iiml \vi<lely Jipplied teehni(pie iu the 
fi(‘hl of hioehemist ry. These iiml simihir other 
ifistrumeiits are e{ip.d)le of me.Msnriu}^- »;is exeh:!U»«‘S 
of not l(‘ss th.Mti ahoiit dO/J In*., so timt o oO m»‘. of 
tissue ni'e normally used. As tiuu'e is ;i need for 
methods of mensurinji' mueli smaller {.tas ehan»:es, 
several itistruimuits I'apahle of measurinu- 1).,. uptakes 
td’ 1/d/hi'., or less have heeii deserilnsl duriii<»' the 
last de<*ad(‘. A miniature Ikireroft Warhurji' type 
of instrument has tie*'n deserihed hy Stefanelli. 
There are others in \vhi<di tlu* respiration ehamber 
is eonnee1<‘d t<» a hoiizontal length (d* ea pillary tuh- 
inj»: th(‘ movemeids of a d.rop of fluid in the latt(‘r 
ifidii'atin*^' tiu' ehanyes in v<dume. An erdirely 
ditTereid method deS('i'ih(M| hy l/inderstrom Laii” 
and extended hy Needham and Hoell is based on 
the j)riiieiph' of the (‘artesian <liver. 

While eaeh of these types possesses certain 
advantages, it, apper.vs that none of tJiem in their 
present form eaii carry out on micro-scale all kinds 
<d‘ measurements which can he done mi a larger scale 
with t.he Hareroft m- Warhuri*- apparatus. Ileatley, 
llerenhhum and (‘hain liiofhon, 7., •)'./, 5:}, IJKIJI) 
• lescrihe an apparatus whieh employs a principle 
which has so far not been us«-d in a res])irometer. 
This apparatus is capable of measuring uptakes and 
out puts of about 1/7 hr., with an ac«'uracy, at least 
as jrreat as that, of the Warburg' apparatus. Its 
special feature is that it can be assend>led at one 
temperature and used at a widely different one; 
it can be filled with any ‘•as mixture, ami two 
or more separate fluids contained in it can be mixed 
at any desired time during an exi)eriment. The 


fact that it (an be used under sterih* condition is 
an additional advantage. 

The r(‘spirinii- material rests in a completely 
closes! chambei', one wall of whieh consists (d* a thin 
sheet of mica. Two plane mirrors are attacheil to 
the latt(‘r. and when tin* volume of the i^as in tin* 
(diamber chaimi's. tlu' mi(‘a will bul^!(‘ with tin* r(‘sidt 
that tin* miri'ors will tilt in op])osite directions. Ily 
ap])lyin»’ a |)ositi\c or nej^ative pi'essure to the out- 
side of the mica membrane, the latter may be broinrht 
ba(dv to its oi'i^inal position, a sim]>le optical system 
beinji used to d(‘t(‘ct when tlu‘ mirnu’s are in the 
same place. Knowing the volume of th(‘ »»as s])ace 
and the change in pressurt‘ in it, the amount of gas 
absorbed or giv(*n out may be (*alculated. * The 
authors claim that all estimation which can be 
determined mammudrieally in th(‘ Warburg a])para’ 
tus can also b(‘ carried out in this mieror(‘S])irometer, 
the amounts which can be estimated being 200 
times smaller. No speidal skill is laspiired in its 
manipulation and during actual experiment (i read 
ings can Im' tak(m in o minutes. 

If. A', li. 

Colorimetric Determination of Organic Carbon in Soils 

Tin* usual metho(l for deteiaiiining accurately 
the organic eaidam content of a soil is to find out 
tin* total (‘arbon by a cond)Ustion method and to 
deduct from that the pei‘(*enfage (d’ inorganic carbon 
S(*parately determined. The entire pian'cdure re- 
(juires a very long tiiin* and an elab(U'at(‘ arrange 
menl. The rapid method of wet combustion which 
depends on tin* amount of chromic acid n*dueed by 
soil organic matter is rather unsatisfactory in that 
if aeecMints for oidy a certain fraction (d* tin* organic 
carbon and the conversion factor differs with 
different soils, lleeently Kmmert has developed a 
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< 11 * I'fipifl <l<'i(‘nninf'il ion of <»r‘'{inii* 
in soils lU'inMnliiii: on tin* ni}ilrlnn;i ol* lln* brown 
colour which is fornic<l when or**iinic niiiftcr is 
hc}i1c<l with r>() ( b V volume) siilphurl<* ;M*i<l 

f Sttil Sn'nu'i , HH) l!i{S). In this nicfhoil 

b/io to jiin. ol* soil is 1 m‘;i 1<‘<I stronjrlv in a hot plate 
in c.<*. of oO I by \ <<l)ini»') snlphui’ic a<*i<l in a 
200 c.c. Krb‘nni<*,v<*r tlash until roamini'- <*cascs. 
white rnnics starts coininii olf prt»l‘ns<*ly. atnl aci<| 
just starts to <MHi<l<‘ns<' on tin* si<b‘s <»!* the llask. 
Tin* niixtun* is <‘oobM| ami iiia<l<* up t<i 2.) or .»() <*.<•. 
with oO II.SO,. Tin* solution is shaU<*n w<‘ll. 
poure<l into a li-sl tiib<‘ arni all<»we<l t<» s<*ttle. As 
soon as tin- sup<*rnalaiit rn(ui<l is eb*ar. the stainbinl 
is <*(>nipar(‘(i in a ('oloriiin*ter. If imnie<liate rtaOiin^ 
is <b'sir<'«l a pluLT of lilass \mh» 1 may In* placed in 
an appropriat<* tunin*! and the s<ilution <b*<‘aiite<l 
fnmi tin- s<»il l■t'si<lue as mu<*h as p* , ^Ibb* on to tin* 
HIter. ( 'onsi<ler‘abb* filtrate shoubi In* alb»w<*<l to 
run back into tin- original llask \\hi<‘h shoubi In* 
poure<i back until tin* s<»luli<ni is cleai-. Kor tin- 
preparation id' tin* staiiilard b (•.<*. (d* 0.2b pn*. pnr<* 
atdiy<lr<n(s ului'iise sidutioii should In* ln*ate<l to tin* 
sann* point ^^ilh 2b e.i*. id* bO p.i*. (by vohinn*' 
{{■..Stb. 'rin* mixtui'i- is (‘i»ob*d ami mad(* iipto 
<*xaetly 20 e.e. with bO p.c. II., SO,. Oin* eubi<* eeidi 
nietiu* (Mintains 0.2b m^m. itl* <arboti. IT 0.12b mum. 
is desii'i'il lor low O siiils, lln* f)MXtur<* is <li}ut<*<l 
to 40 e.e. with bO p.i*. II.,S(.»,. 

Kmmert has (‘<;mpai‘«'<l the t<dal iH'uanie <*ai*bon 
id* a ( onsi<b*rabb* number id' s<iil .sanipb*s. <b*ternrnnn| 
by tin* rui’ii.-K'i' ciimbust ii»n metlnnl ami by tin* 
<*ob>i*inn*t rie methiul. 'rin- latti*r is liiuml ti» ui\<* 
slightly hiu'ln*r I'i'sults in neai’ly all ea.ses, but the 
differeiie(*s are neviT birui*. 1’he rapi<l eobuMnn‘trie 
metlnnl t ln*r<*l*or<*, ap]n‘ars to be fairly aeeurate l*<n- 
onlinar\ \vi)rk anil is certainly Wi»rth ui'inu trials 
with various soil 1yp<*s at <lifT<'ri*nt ])la<n*s. 

Metabolic Activity of Small Amounts of 
Surviving Tissue 

Kor hisloeln*mii'al stu<li<*s it is ne<M*ssary to 
ineasun* tin* metabiiTn* ;n*tivity of small amounts of 
surviving tissin*s ami <d* cell susjn*nsions. With the 
aid of tln*ir newly ileviseil mii'riuespironieter, 
Jtereiddunn, Ohain ami H<*atly 7., -/o, tiS. 


I9;19' studied the nietnbolisin of minute fragments 
of surviving tissue and describe the special diffieiil 
ti<‘s that arise in such studies. 

The authors rei'oinniend that the ari*a td* tissue 
sli<*e to be useil in the mieror<*s])iromet<*r shoubi be^ 
approximately O’b to S'O sip mm., tin* si/.i* <le])einlinL* 
upon tin* nn-tabolie activity id* tin* i>artieular tissin* 
useil .so as to uivi* a gas <‘X<*haMg«‘ (d* md le.ss thafi 
0*-> [,l ami not mort* than 0*0 /d p<‘r hour. 

Afti*!’ <les( ribiiii: in detail the tee^lmiipu* id', 
cutting and preparing small tissue slie(*s suitabb* i'or 
ii.se in the mierorespirometei*. tln*y prove ex]n*ri- 
meiitally that dirfusion of O., thrr.ugh the tissue was 
adeipiate, provided the slices were cut* reasonabh 
thin. 

t ’onipar'at i ve ex[n*rinients on the 1)^ uptake of 
liver .‘itid kidney slices. e;irrii*d old siniidt aneously 
in the Warburg apparatus and mierorespirometer 
showed reasonably yood ;iL*reenient between tin- 
two, both in the presence ami absence of oxidisal)lc 
substrates, so that under suitable conditions, tln- 
I'tVecIs of diffusion :in<i of d.’image of the tissue due 
to cidting ar'c negligibb*. 

The metabolic values, ipiidi-d in tin* literature 
for slices of tissue. liaNc hitherto been calculated in 
tei*ms of dry weight. Since on this standard no 
allowance is made for inactivi- elements in the tissue 
the valiK's obtained can not be e\p(*cte<l to bear 
any relation to the true metabolic activity of ihc 
<• 01 ^ contained therein, h'rom general (‘onsidera 
tions of tin* physiological functions of these organs 
and from their ri'-oeetive blooil supplies in the in 
tact body, the order of their metabolic aeli^•ities 
would sei‘m to correspond much more ch>sely to 
that given by the rjueleie acid standard than that 
basi'd on dry weight. 

.\.'‘er diseii.ssirig the various methods for deter 
mining the amounts of metaboli/ing niat(‘rial. they 
recommend that for tissues i-ontaining largi* amounts 
of inactive material i.r/., skin, th\i*oid. necrotic 
tumour, tissue, culture etc., the metabolic values 
shoubi be expre.ssed in terms of nueleie acid 
phosphorous content. A eonverneut method for the 
e.stimation of nueleie aiid ])hosphorous in s?iiall 
amounts of ti.ssue is deseribt*d. This I'nethod gives 
rea.smiably aeeurate results with amounts of nucleic 
acid pho.sphorons down to 0*2 /ig rest)resi*nting 
approximately 1*^ /ig of nucleic acid. 

//. A*. /; 
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Auxin Transport in Plants ' 

*T1h' of 1r}nis]»oi*t of niixin Iujs 

I'ereiifly lieoii i"XplaiiK*<l l)y \V«*tit in liis “ linfiniisilii 
/*of<tniais fhiorii llir iilca Ix'iii'*- tlial tin* <lis- 
snoiatfMl aninii nf auxin is 1 i‘ans])oi’1(M| Inn^itiiflinally 
in Ihr plant as a rcsnil nl’ tin* inluMTnt rlfclrical 
polarity tin* orjjran in pnostion. W. (I. (‘lark i»j 
his si'rics of inv(*sti|iations on Kl('<*lriral INjlarily 
an<l Auxin Tra?isporl \’ol. 12. 

Nos. 2 ainl 'I I9:J7: an«l Vol. l:J, WUH) has slinlinl 
tin* /pirstivn in <i(‘tail and has dcnionst ratrd tin* 
api<*al nejjativiiy a?id tin* hasal |)ositivity nt‘ tin* 
or^an in l>ut polar ln*ti*roanxin transport 

in Avrna (‘<tU‘<tptil(*s may h<* s]n‘(*iti<*ally al)olisln*d 
hy usiny <*rrtaifi lysins as r.in* part of so<liiim 
ul,y<*o<*holal<* in 100,000 parts <0* watoi* without tln*ro 
hrin**' any chanyr in (*lc<*t rical polarity, respiration, 
semi-permeahilitv , urowtli hy eell ehmjiatioFi or 
pi*oto])lasnii(* streaming. Therefore eleetrieal polari 
ly e\]jress(‘<l in tei'ins of inherent potential dirt‘t*ren- 
e(‘s has no apparent <*ausal r(*lation to polar auxin 
transport. Thus an inlrrestiny and promisiii}; field 
is offered for fui'ther investiiiati<ms into the 
iiieehanisiii responsihh* for polar transport. 

It. h\ h\ 

t 

Rleiiienl 43- Ma.surium 

1‘his element was «liseovered as early as l92o, 
alonj* with rhenium, hy .\o<hlaek. Taeke ami l»er^! 
iti the X-ray speetra of e«;tieent rates from ]datinum 
ores and some other miiiei*als i /. tnujnv. i'htm., •/>’. 
lloT, I92r>; \nfurtriss., otiT. I!)2r»i. The presefit 
seanty data on masurium, in eontrast with that on 
rhenium is due to the extreme seareity of the 
eh'iiienl. The hi**hest (*oneent rat io!i <'laimed to have 
Iteen obtained hy the <lis('ov<*rers is (»f the order of 
n'2 - I", Ma in a sniphidr eom-entratf* from 
oolumhite. 

An inter(*stifi”’ melhli<l of studyin^r sonn* ot the 
'•hemieal properties of the element has leeently been 
developed hy artifieially produeino a radioaetive 
ix(»t<i]>e of the element ami then studyiu}: its proper- 

’'Tlie note on .\iixiii Ti!oi.«<|*oiI in I’lnnls was 
"I (»ui- April iM.sia*. Init ns tlirn* v\n«* nufoi l\innii*l> soiiu* 
'noiiialu»s ill rlie te.xt <lue to tin* iiiistnke of fin* l*n*.ss. it lins 
■“«*n ret>eHtei) iu tlie rmrect tonn in Ilii.*< issin*. 


ties by u.sinjf the jietivity of the isotope as indieator. 
A plate of nndybdenuni was exposed for some 
months to a strong deuteron beam lalotm vvitli 
secondary neutrons always lieneraled) in the 
Berkeley cyclotron at Professor Lawrenee’s labora- 
tory in the Tniversity of (’alifornia. Six weeks 
were allowed for any short-period itnlueed activity 
t(» decay, after which the i)late (ontinued to show 
a slroim activity ilm* to slow electrons. 

r.sual types of nuclear reactions under cundi 
tions described indicate the ]>ossibility (d* formation 
of Zr, \b. Mo and Ma : the first ami last elements 
by neutnms ( reaction type n ; o' and d(‘iiterons 
(type d: n) n*s|)eet iv<*ly : while both n(*utrons and 
di*uterons can yive rise to isotopes of niobium (<l; a 
or ii: pi ami mo|ybd<*niim (n; or d; ]>). \\y 

dissolution of the plate in a(‘id and atialytical se))ara- 
tions in pre.senee of small <|uantities of Zr. .\b. Re. 
.Mn and Mo ((alri*ady )>res(‘nt). Perrier and Sejrre 
showeil in an earlier pajier (./. ('turn. /i, 712, 

I9.*{7i, that the active body, fornu*d by nm*l(‘ar dis- 
int<*}»ration. concent raleil in the rheninm-manj»anese 
sulphide precipitate, thus ladiiiK out the possibility 
of the active isoto])e beiny a member id' the fourth, 
fifth and sixth yronps. it was ther»*fore reported 
by (he said authors that the active boily is an 
i.sidope of (‘lemetd -to. masurium, formed by a 
nuclear reaction of the typ(* d; n by deuteron bom- 
bardnn*nt on molybd(*num. 

t^uile recerdly (7. i'hiui. I*hffs., /, loo, 
the same authors have rb*vised a very simple and 
rapiil tnelhod of extraetiny this isotope in a con- 
oeidrat(*d form, which consists in boiliny the 
molybdenum plate with ammonium hydroxide with 
occasional additions of hydroyen peroxide. The 
active body, formed exclusively on the surface of 
the plate which was expos(*d to the beam of <leU' 
terons, ”oi*s irdo solution, presumably in its maxi 
mum vaU*ncy stati*. m':., seven, with a little of 
molybdenum, which is removiil by pre(*ipitatinyf 
with S hydroxycpiinoliiie. The sulphide of the 
i.s(d<ipe is then co preci|>itated with rhenium 
sulphide. 

The activity of this isotope has been td' service 
in studying some physical and chemical properties 
<d masuriutn. Tin* precipitate of rln*nium sid])hide 
fnmi 10\ lll‘L .solutions carries «lown very little of 
the activity, itniicatiny the greater solubility of 
masurium sulphide in stronjr mineral acids, expectecl 
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fnnu ils iritoviiuMlijitc ])nsilioii Mii and Ht* 

in (Jioup VII A. 

Karlicr (‘xinTiim-nls in l!ld7 already indiealfd 
llic volatile nature of the oxid<* like the lieptoxides 
ol* olli(‘r S(‘venlli uronp (‘lenieiits. The reeent paper 
(Miil>o<]i(‘s residts oT study of the soluhility of the 
sulphides and the pennasiirate in water, of the 
sull)hoeyani<le in ether, and of pi'eeipitation experi- 
ments with alkaline stannous ehloride. 

The two |)apers from Italy ])eautifidly illustrate 
the ]M)ssihilities of tin* eyelotron instrument, wliieh 
etiahh'd the workers study tin* proper! i<*s <d' an 
<*lenn*nt lM“for<* isolatiny it in weiyliahh* quaiditi<*s. 

7. a. 

Nuclear Reaclions of a New Type 

Malm and M(*itnei‘ as W(*ll as (*iiri(* and (mi- 
woi'kers showed that hy hombardin^ thorium with 
neutrons synthetic radioelemeiils were formed. 
:'hese were isotopic- with eitlier lia. Ae or Th and 
seemcMl to follow tin* dlsintej^ rat ion seheme shown 
beiccw. 
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bb*aelions with iiraiiimii \\c*rc* still more c-omplieated. 
llowc*vc*r, as a rc*sidt of tin* work of h’ermi and Ids 
collaborators and of Hahn, Alc*ilin*r and Strassman 
tin* followinu' lhrc*c* seric*s w<*rc* y<*in*rally rc*eo«inis«*d 
amon.i' tin* disintegration prodin-ts of uranium. 
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'Pile transuranafes as tliese products were eulled 
had atomic num]>ers ran^in^' from 92 -95, close to 
that of the ])arent nucleus I'ljo. 

Mccre recently Curie and Savitc-h detected an 
active body of :rr> tiouis life anionji:st the other 
products of uranium bcmibarded by neutron. Halm 
and Strassman who conducted a very earcdul search 
for this product, fouinl tliat at least thiyc* bodies 
were produced in this i*eaction whicli eoubl be com- 
pletely separated from tin* transuranates. Tln*Sc‘ 
\vc‘re .separated with barium and were at lirst 
thoui*]it to be isotopes (»f lanlium. Attempts were* 
made* to concentrate the imrtion richer 'in radium 
by fractional c-rystallisation. How(*ver tin* method 
faile<l to show any chanjie in activity r.mon«i' tin* 
dilTferent fractions, althoiu*h other I'adiuni isotopes 
like* .Ms'rii. Th\ alwa.vs show(*d an in<*r(*as<*d ac*ti 
vily in tin* (*arlier fractions. 

Halm and Strassman have* tln*rc*fore simjAcsted 
tliat isotopes of barium (charge* numbc*r 5.)) ;iri* 
produced by tin* bombai‘cbin*nt of uranium with 
neutrons. This is tin* lirst instance wln‘i*e a 
heavy nueb*us like that t)f uranium splits into tno 
halves of* roujihly e'lpial mass. If oin* of the two 
halve‘s is barium the other may bi* krypton. 
After division both halve-s probably dj-i-ay by i*mit 
tin**' /? rays in oril/‘r to readjust the hiuh in*utron 
proton ratio and form a stable li^ht eleiin*nl. 'rims 
barium f<dlo\^s barium lanthanum cerium (*hain 
while kr\plon d«'c;iys to /.ireoiiiinii ri// rubidium, 
strontium and yttrium. In the li^ht of these results 
it .s<*ems highly probable that llmriiim alst» breaks 
up similarly l«» raider e*leiin*nls. 

I'hish, Kowb*r and Dodson as well as Meyer, 
U’oberts and Hafsiad have obtaine<l further conlir- 
matory <*videnef* for the em'reetness of the above 
hypothesis. When bombarding' uranium and t.hori 
um with neutrons they obs(*rve<I particb*s (‘aiisin*: 
an intense ionisation in the chamber. Krom the in 
tensity of ionisation as well as from Hu* len*;th of tin* 
track Prish estimated that the particles must hav«‘ 
an atomic w(*i‘»ht of moi*e than TO. It ha.snot y<*t bei u 
possible, however, to cause split! itif*' of uranium ei' 
thorium nuclei with y-rays. Attemj)ts to obtain 
similar etTVets with other heavy nuclei like tho.se 
of Hi, IM), Ho, All, l*t, AV, Sn, or Aj*', have als»» 
failed. 
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RESEARCH NOTES 


The phtMioiiHMion of tiie oi’ a heavy 

luieltMis fits in well with Mohr’s ideas ahonl mielear 
sIriM'Inre. Aeeordinj** to him a heavy imeleiis 
behaves as a li(|iii(l <lro|> on a('eonnl of 
the e|oseri(‘ss (if paekin^' ami siron.u' interae 
lion helweefi the <Mmsi1 it ueiit partiel<*s. When 
enerjiy "is added to the drop (i.ry., l>y the 
<*aptniM* t)r a nent»M>n) this i‘xtra emriiv is st<»red 
in tlx* (‘omponnd nindmis mn(‘li in fin* same way as 
heat, energy is retained hy a li(piid drop. Sonn‘ 
of l^his exvitation energy may hy eham*r he nitimate 
ly eoiH'entrated in a part i«*le, neai* the snrfaee and 
we have the familiar inslanet* (d' tin* ejeetitm (d’ 
an <y ])arliele, nentron or proton. lint as an alter 
native proe(‘ss Hie (‘xeilalion may In* sneli that the 
nnc‘h*ar siirfam* is “ der«)rme<l ” to a e<insid<‘rahh‘ 
extent. The drop may 1ln*n stilit into two fractions, 
the snrfaee t(‘nsion heinji,- nnahle to Imhl it tii^ether. 
The two parts will then repel eaeli (dher ami j»‘ain 
consideral)1(‘ kinetic enerjiies which may also In* 
calenlated from the difH'rems' in tin* packin** frac 
lions. In the I'asc* of nraninm tin* <*alciilaled ein'ray 
of tin* hai'inm niK'lens ajirees well will. m(*asnrements 
from the ionisation iid(*iisi1y 


Aeeordini»- to this view, for smaller excitations 
the fission prohahility is mm'h less than tin* radiation 
probability of the eomponnd imch*ns. Il(*n('e we 
do not observe any resonanc<* (*ffecls in the fission 
]irtjeess though they have been notl<*e<l by Hahn. 
.M(‘itin‘r and SIrassman in tin* alternative priicess 
r/:., the formation of the radioa<*tive nraninm with 
neutrons «)f ‘io volts i*neryy. I’nt tin* fission pro- 
bability increases with excitation imn-h f;isl«*r than 
tin: radiation iirohahilily and may ev(*n heconn* 
larjicr. With fast in'iilrons the fission cross section 
bei*onn*s about the same for tii'aniiim and thorium. 

There is. 1iowt‘ver. a strikinj*' differi*nee in 
the.se two (‘b‘ments with r(*spect to the fissions <*aused 
by thermal rn*ntrons. An eflect is obtained with 
uranium but not with tiioriiim. Mohr has tried to 
explain this hy a.ssociat in^’ this proce.ss with the 
rarer isotopi* (d* rr’-''. If this vit'W is <‘oi‘r(*('t r'”’’" 
is fornn'd hy nentron captni-e which will In* in a 
hi.»:her ex('ited l(*v(‘l than 1’-"' and will therefore 
pr-ovide n ureatcr fission cross sec'tion. 

.V. A. />.(/. 
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l*IU)( KKI)[N(;S AM) PUHIJCATfONS 
Indian Physical Society and Indian Association for 
the Cultivation of Science 

(Cfilciitln, Di’t'i’iiihir, lud'uth Jnunial ttf Phifsics 

I’ol. \n rt. I/). 

A. ('. Mankimi P. I.. Hiiatna<>.\k : Oti tiu* 

inlt'iisity of ionisHtioii in tlir Htiiiosplu'rt'. 

A. Jt.\K.\NKKs\v \H \ |{\o: sprctriiiii of ar^oii 

IV. 

L. Siiiaiva: Oii llic rxcitalioii of ( hladiii Hjifiiivs. 

S. K. Maniim.m: Oh Hit iiitt rciiaii^t* of ilfctricily 
l»fl wet'll solltls, liquids and srasrs in iiu'ciiatiii'al 
Ht'tioilK. 

Moiiim Mohan (miosii; Dynainies of tin* piano 
forlt* string and the liainnier. Part II. 

S. K. Mitiia, , 1 . N. Hiiaii and S. P. (riiosii: ’Plu- 
lower ionospliere. 

Indian Chemical Society 

(i'nlrnlta, I )tct‘nil>rr, l!h!S ,/. /. (\ S. 1,1, <> 1 7 (M.S. 
IJI.SH) 

A. Mi Kiihii.ii: Tile \ilainin It eoinpi« \ in hixie 
(‘onditions. 

K. Mithv: Nutrition studies in Miliar. Part II. 
C’lifrnieal eoinposition t>f si.ini- local cdililcs. 

I. N. Mkmta and M. i'liosAii; 'I'hc rt'action of 
sonic aromatic diamines with itliyl malonatc. 

PlllYADAHAN.f AN Ra\ WO HAIilllOLA SaIIA: (‘tllll 
plex coinpoiimls of bij^iianidcs with tcrvalcnl metals. 
Part \ . I hiocyaiiatcs of ciiromiimi bi^iianith's. 

•ft 


\. \. ('ll \TTKII.IKI-: WO (flHINOIlA \ ATIl ,M \ll IM’./ AIM : 

Spiro compounds. Part V. The formation and trails 
foniiatioii of spiro compounds from .'t and 2'im‘thylcvclo 
hcxationcs. 

H. U. .Man.m natii wo .M. S. Shank \im Mao: 
('heiiiical evamination of bra^antia wallichii (I.our. ). 

(». V. .Iaohav ami I). K. Si KinvwK \ii : Inter 
ai'tion of sulphury] chloride with arylaiiiides of aro 
inatic atids. Part I. 

M. I.. MaN.II NATH AM) \I . S. SlIWKAHA Mao: 
Note on the otTTirrcnct’ of bchcnic acid in the oil from 
the seeds of fton(fa>niii (flahra. Vent. 

(iilvutia, .himiurii, //)•»'/), ./. /. (’. S., /^^ p//. / liUif } 

\'|SH\IW\TH SlIAHMX AND S \ l.l M I/ZA MAN SlOOgii: 
The constituents of OKli/nnK'drinis Pcd'iveUoiu. Part 11. 
('oiiiparati\ e studit's in the constitution id' pciiicin, iso 
pediein. pt'dicinin am! pcdiccllin. 

H. Kiim.i.; riic tautoiiicrism of nitrous acid. 

M. K. I noha: N'ariation id' the cataphorctic velo 
i-ity of silver halides in presmiei' of ditVcrenl dyestulVs. 

.Mah\n Sinoh: Studies on rotatory power and 
chemical constitution. Part IN’. 

MaI.WWT Sl.NIHI ANO Soil w SiM.ii: PobTltio 

metric* studies in oxidation-r(‘duction reactions. Part IN'. 
Oxidation with potassium c‘hh>rate. 

Ki 'N.I MkIIAIII I,AI. AM) HaN.s jvilAl.l..* 'I'he 

pheiiylthiocarbainidcs. A contribution to the study oi 
the triad -N.C’.S.-. Part VIII. The chemistry »d 
Hec'tor's base and attempts towards its synthesis. 

P. ('. -NIittkti .wo Shva.m \i\ wta I)k: Studies in 
y-kctonic acids. Part I. 
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H. S. Jois, A. Kappusami and H. L. MANjrNATit: 
IsoiAcrisation of benzylidcnc derivatives. Part I. 

Daidyanath Ghdrii: Studies on the changes of 
blood-lipoids of normally fed and vitamin C-<lefieient 
guinea-pigs. 

* Calcutta Mathematical Society 
{t!alcuitat Bnllciin — September and December, 1038, 
pp 87-W7) 

*R. V. ^5a8Tiiy: A self-reciprocal function. 

B. C. MuKiieiijEls: Two eases of exact gravita- 
tional fields with axial symmetry. 

Hahidas BAfrCiii: Vector theory of non-coplanar 
forces. 

A. C. CiiowDHrnY: Affine rolling of first kind. 

Royal Asiatic Society of Bengal 

(Calcutta, drd April, 1030). 

M. L. IIoonwal; Some recent advances in insect 
embryology, with a complete bibliography on the 
subject. 

8. L. Hoha: Two new exhibits in the Fish 
Gallery of the fndian Museum. » 

Chintaiiauan Chakuavakti: Socicty'.s collectien 
of manuscripts of works on the science of >varfarc in 
old India. 

RESEAUCH WORK IN INDIA 

The reseandi work curried out during the last 
session in the department of botany including 


Knshyap Research Laboratory may be put under 
the following heads: ((i' Systematics, (u) Plant 
Pathology, (m) Soil Micrcbiologj’, (ir) Plant 
Physiology including Ecology and (r) Pytogenetics. 

In systeniatics, monographs on Lahore flora, 
liver-worts, lichens, myxomyccles, diatoms have 
been published as also serial i)ublicalions on water 
moulds and coprophyllous rungi have been made. A 
large number ol* pa])ers on algae, specially on blue 
green algae have been published. Systematic work 
on liverworts, ferns, algae, fungi is in progress and a 
monograph on ferns is nearing conij)leti(:n. In plant 
pathology a v(*ry large number of papers, mainly 
on diseases cf eionomic plants and their control, 
have been published. Investigation on the ‘ wither- 
tip * disease of the citrus in the Punjab financed 
by tile l.P.A.R. has been completed and the report 
published. Hesirles investigations on diseases of 
ec )n< mie plants work on the investigal ion of smuts 
and rusts of 1hi‘ Punjab is in progress. In soil 
microbiology, publications cover soil algae, soil 
fungi, soil aclinomy<*etes ami soil prol(;z(»a. Work 
on the first three groups of ( rgaiiisms is continuing. 
In plant physiology and ec(.logy, publications include 
besides study in the jdiysiology of lower organisms, 
effect of nutrients on sex in higher i>lants. At pre- 
.sent, work on vernalisation, ecological study of 
marine algae from Karachi, and ecological study of 
the plants of the eroded area is in progress. Work 
on soille.ss growth has been started as also experi- 
ments on growth promoting substances. Studies 
in physiology (d’ ferment at iiu by fungi and bacteria 
are also being curried on. In cytogenetics and cyto- 
logy a number of iniblications have C( me out from 
this department and at i>resent several students are 
carrying on research work on the saim*. 
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Book Review 


'Puk F/Voutiov. ok (Ienetio Systems hif Ck D . 
. harlhifftnii. (Camhrith/r rnivcrsfli/ Press, lOH)). 

Pp. l.yf; lr.rf fitfs. :Ph P'ricr lOs. fJd. iici, 

lillc lliis l)()i)k \v;is llii* titlo ()f the Inst 
i.jjj^lIXlei* ill llie ejlilioM of l)i; l)arliiij»:ton \s 

/,e\1 hpok^, Pirfitt . .v iu f That, 
.(^haplor. oiiiilted IVoiu the seeimd edition. U 
ha>s now keen expanded and the e.vtol<i«ieal faets 
j>vJjieh .yp'.eonnt for Ihe phein mena <d* jicneties are 
sUyply and <‘on( isely expounded in a, handy voliuiie. 

this is a liieid and readahle i*(‘siiine (d‘ luueh 
that /s set iV.iirlli in the author’s lonj>er work, set 
down hrielly and unhampered hy exhaustive series 
.i)f examples and referoiues. 

J(t(Mie1ies is eoneerned with reprmluetion. This 
fiook (ontaifis a elear aeeount of the hehavionr ainl 
ev^lufioh 'of tlie visible determinants of heredity in 
'tin* <Wl nnele'fis, i,<., the chromosomes. There are 
eoilt^ise dV'seHjilions of meiosis, <'hromosonie 
mechanics hiitl’ mechanism t;f «»:eneti<' cfossinir-over 
•ftecordinu’ to tin* lat(‘St discoveries and .\vstem of 
‘lirtnienclatiirc. 'I'lie 'e*\^ilnlion of polyploidy, of 
differential chromosomal ( tmipbmients hy strnetnral 
chan*ics, of permanent hyln-ids, of sex inheritance, 
of sterility ami aimmixis an* traced. The penulti- 
mate* chapter <leals with the manner, in which the 
units of heredity, tlie Irenes, act upon the nucleus, 
eyto])lasm ami body as a whole*. The final chapter 
surveys the eve)lntie»n eef reproeluctive* systems frenii 
the nake*<l •»e*ne and also the breiader implications 
with relerence tei the* evoliitieni ed' species ami to tlie 
elassieal the'eirie's of l.amare*k ami Darwin. 

There is a biblioj»i*aphy of ninety one titles and 
an e'X‘‘ellent imlex. This little* book by the world’s 
fore'umst e*yte»lo;iist will be welconu*d by everyone 


interested in the meehanisni Vitf heredity; not emly 
eytedo^ists am| jfenetieist^i byt tei^yb^rs, ; medical 
iiien^ professional breeder!^ and all nioip.bers of the 
iniblie who wish for reliable, up-to-tl)e-myiute infor- 
mation on modern “ mitural ph'iloseipli'y ”, 

f;. 

(jrlllMSKlII. 'reiMASCUEK’s LKIlUIircU 1)EU PlIYSIK, Ve>l. I. 

(Mcclmnie‘H,,Hcal and Acouslicsi) ; edited hp I'ntf. 

Dr. IL Tomasi'hck. (li. (i. Tcuhnvr, /.eip.zifj and 

fierlin; Pm). Pp. 0^1. 

(irimsehrs text be;ok e|n^jphysies is, so well-kmiwn 
that it n*epdres mi intreielue tion. It is extensively 
used in (icrman universities ami Teehnisehe* 
Heiehsehule as the text bei'ok on experi'nit'ntal pliysies. 
The success of t(ie booir' has 'iVeeti 'iirii/iarily to 
(JHntsehrs remarkabU* jitfli^ as a tem'hvr.'* ' 'After his 
death if has been aii'dil'Wled'* in the s]fir*it wf* the 
oi'i^inal by Dr u. Tomasehek, Direetoi*'‘'Of tin* 
Physical Institute of the Teehnisehe Hoehsehule in 
Dresden aiAt'has run int6 the fetitli Wifion. 

The book is written {i^lth eharaefW^lle fSerman 
I horoimhness.'' "The fumTaiiVeWflil ’Jirineiples are 
always kept clearly before the reader and explained 
in a pleasant and extremely lucid style. Most up- 
to-date applications are «:iven ami illustivited with 
fij;{:ures and photoj>:raj)hs which can hardly be siir- 
jiassed in excellence. Dniciue illustrations in the 
chapter on vibration and waves may be particularly 
mentioned. The ex])osition of hydro-and aerodyna- 
mics is masterly where a very lucid account of tin* 
principles of fiyiuf? is also given. 

Tlie book is divided into thirteen sections. The 
first ten sections covering 411 pages is devoted to 
the general principles of nieehanies. It includes the 
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principtes uf niiits/aiiil ineaauriMii'eiits, ilijVerenl types 
^()£ motions, the laws of foiTo 'aiml ouwjyy, .‘itiities aiul 
driiaink^ of partioleH and bodies, law of 

f?ravitatuwi, forinatioib and/ *stru(tiu’e of inallor, 
elasticity* aiid rij*:idity,.. motion in t'caistiive niediiuii. 
the behaviour of litiiwthiiand erases, h;v<lr(br and aero- 
^dyiianiie \^ith an aeeount of tlyinji: and the theory 
of yibrations and waves. The eleVleiith s<*etion deals 
wiih-the theory of heat,.kaiietie -tiheory of jrases, the 
principles of theiinodynaiiiies with, their applications 
to th^-ieons\nution of machines etc. The last two 
sections are dev(»tedMo aecuistics an<l ballistics and 
in ilie appendix tables of the important physical 
eonslants are added. The book ends with a chart 
^ivin^' an account (d‘ life of the distinguished 
scientists and theiri/important''<w(U'ks. . 

It is a pify owihj? to the ranl^Viaj^e diflRculty the 
l)ook will not 1)0 of very wi<le use by stiulents in 
India. Messrs. Itlaekie iiiiVl Sons felt the necessity 
(d* an Knj'lish edition. They translated the seventh 
fJerman edjtioiyof the book aiid. iua<.le it accessible 
to the {i:oper^l., body of Jiidian studenj/^. . It is 
(ljJT\^*ylt to, .eom,pai;p the st^pdapl ,of tlic l^ook with 
tln,‘|(;pui;se. of studies. in, our., univerj^ities. In general 
it. i.iiay be said ,tliat the book, covers our pass deuTce 
course, but,, jn , places .j»pea* beyond jlie , pass 

( urri.eidibii. and a^lvaneed. students will 

tiiul it iisefu). to {xiye a .perusal to the book. . 

' " The l)o6k is hijifhfy recommended to the sludent.s 
who woint' te hhve a kntsp of the fnndahiental 
]yrineiples of ' physic^} 'titinl their ’applications and 
Pro! Dr H.* TonlaV^ehek ''‘is''lo ?)V eonerralnlated fdr 
hrinj^in^ out Ihis ]jeW edition of 'the bc.ok iiiiprove<l 
Sind enrAr»rWt.' The p^t-uj> tind the printiiiji: of the 

hoolr* 1 1 I* 


fiKoi.pciy OK — hif p. N, JVadjia. ^.(^}j(a,cMdlun 

tj- ^p., jAd., ^19Si}). Prici' 2 Jf. :tl\iliin\fs pa L 

' The first "edit ioil of Mr 1). >f: 'Wadin’s Ondoijij 
^>1 India was published in 1019 and a revise<i edition 
in 1929. The no\jj edition under review has be(*n 
t horOpj^h'ly revised and bronj?hl up to date by the 
niedfporhlion of results of research since the first 
' dilioiV Was publislied 20 years back.. An ollHeial 


(Svfdoqp of India wa:; publish(‘tl in 1SS7. and a r(‘\ r«C/l 
edition of it was issued in IS});] by the ( Icnloj^ical 
Survey of India. This ])nblicalion • has bi-cii out ol' 
print for many years, and llic iicimI uf an w]) to 
date volume on the »ei.lo'»y of the counlrv wa:; looy; 
felt not only for the j^radually inerea.siiio mimher of. 
students of Iinliau jieolo»y, but also by a.ll tlii.ke, 
who re(iuire<I information in re^aial lo the vai-i(‘d 
»:eolo,J 4 ‘:eal features and the ecc.noinie jm’olojiy of Ibj:; 
vast subcontinent. 

. A 01? 

‘ The volume by Mi* Wadia jirovides an exca'llent 
text book, s])eeially suited foi- slinlents; it. lias .been 
written by one who has had except ii.mil oppoi'tuni- 
tiesof jud}iin»- the nec<ls of students as a result of 
leaeliinji- the subject for many years. Further, tin* 
work is basetl on a first hand knowledge' of the 
subject in the fu‘hl in dirfereiit parts of India, and 
also lakes full enotiizariee (d‘ the vast piiblislu'd 
literature on the snbj(‘(1 and tin* extmisive nn- 
publisluMl no'ords (if tin* (iftieial < J(‘oloj-ii('al Survey 
of India. 

Th(‘ t(‘xt of the new (olition has been llioroii^ldy 
revised with relVrenee lo the results aehieved ’by 
the (Jeoloyieal Survey (if India diirine' a very aeiK’e 
((uar1(*r of a century (ir so, and the W(irk of se\pral 
extra -depai’tiiKMital aiicneies. MentiiiU may here be 
made to the brief but ex('elt('nt a((*ount (if 'tlie 
sinielure of tli(‘ Himalayas with sp(‘ei;d ladVreliee 
1(i the Napin Z(ines, the up t(i dale informali(in (/n 
the eeonomie jfeob.yy of India, and bibrnij^rjiphy (’)f 
the recent literature on tin* snbj('(‘t. With all fhes’i''! 
the bulk of tin* volume has oidy increased ' l^iy (JO 
paj^es fr(im that in the 192IJ editi(in. 

' ' ■ 

Tin*' W(,rk is copiously illnsi rat('d. TIk* nnihlnu* 
of' illuslralion.s', some (iri.yinal, others taken from 
oflieial ree(irds, all h(‘ant ifnily repnidneed, have in- 
variably be(‘n selected with a view l(i their edin^/Vtivc 
value and usefulness. Special iiienlion in this con- 
nection must li(‘ made of the ticiilujiiea I ma^^ of 
fndia, on the scale (if 9.) miles to 1 inch, embiidyiriii: 
the results (if all ree(*ntly surveyed n*{^i(.ns in the 
Himalayas, Kajputana, .\ssam and 'Mher of 

India, which birms an apjx'inlix 1(i the V(ilume.' 

The reviewer W(iuld like to (liry.tt the attvMtiitn 
of the author and the pul)lisln‘fl’s t(i several dis- 
erepaneies belw(‘en tin* headings (if varimis see.tjitiU'f, 
suli sections, etc., in the contents and in the text, 
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and the diffi'cult.y one exi)erieiiees in distintfijishiiiff 
between the headinn:s of seetions and sul)-seetioiiH 
in the contents. It would also have been useful if the 
page references to all siu h headings had been includ- 
ed in the very detailed list of contents. 

The author deserves the gratitude and thanks 
of all scientists in India and abroad for providing 
such a handy volume on the (leology of India. 
This work, it is Imped, will slimulate the interest 
of the students and the public in the geology of the 
country. 

B. P, 

PuACTifAi, (liiKMisTUY — /j// M, Shah. Fourth 

FdiiUm. (The Student's Own Booh Dept, 

Dhanear). Pp. Ui) \-(iy with appendices. Price 

Ih. 

This book has been published with a foreward 
by A. U. Normaml M.A., l*b.l)., Professor, Wilson 
College, Bombay. it is claimed that “ the book 
covers the course re(piiro<l for the Intermediate 
Science Kxamination in (.'heniistry of the University 
of Bombay and it should be suitable for the Inter- 
mediate Science Kxamination of other Indian 
universities.'^ The book has mainly been divided 
into two parts. The first part deals with (luantitative 
analysis, gravimetric and volumetric and the pre- 
paration and properties of certain gases, evidently 
for the first year science students. The treatment 
of salts for qualitative analysis has been discussed 
in the secjiiui part, which is meant for second year 
Students. The last nine pages of the book deal 
with organic analysis. A few pages of the book 
have been devote<l to “ plan of work meant for 
teachers. The author has tried Ids best to <levise 
ideal means of arraiigifig the prac1i(!al classes. The 
mode of arrangement of subjects in this book, how- 
ever, seems to be far from systematic. Such a book 
iierves its purpose best if it gives a clear idea of 
careful manipulation in chemistry for which the 
arrangeiiK'iit ol apparatus for any particular pre- 
paration shoubl be described in detail. Neat and 
simple diagrams are therefore indispensable. But 
this has r(‘ceived little consideration from the 
author, h. connection with the preparation of 
common gases, he has described the preparation of 


only three ; oxygen, carbon dioxide and nitric oxide, 
and has mentioned the preparation of two other 
gases, chlorine and sulphur dioxide as exercises. 
The detailed treatment of determination of 'equi-. 
valent weights seems to be better for a theorcticar 
than for a practical text book. In the second part 
the basic radicals include arsenic, antimony, bis-, 
muth, cobalt, nickel, manganese etc. The necessity 
of organic analysis in intermediate ' practical 
chemistry is not felt by the reviewer. In order, to* 
make the book more suitable for I. Sc. students the 
treatment should have been such that it might help 
the students in their procedure of work ancl also 
in writing their practical note-books. 

• D. C. S. 

Indian Ckniiiai. Cotton Committee. First Con- 
ference of Seientitie Research Workers on Cotton 
in India, March 1987. Papers read and Summary 
of Proceedings- Bombay 19SH. Pp, m. Price 
Indian Bs 4 . Foreign Os. Od. 

The first conference of its kind was arranged 
with a view to bring together the scientific workers, 
both juniors and seniors, of the different Cotton 
Ileseorch Departments fuucticning under the Indian 
(Vutral Cotton ('ommittee in various provinces. 

‘ (Conferences such as this ' remarked the president 
Sir Bryce Burt ‘ do much to defeat distance and to 
mitigate that intellectual isolation which unfortu- 
nately is so often the lot of the scientific workers 
in India '. To solve our different scientific and 
('('ont-mic problems the co-operation of both acade- 
mic and applied workers is needed and the import- 
ance of this conference ‘ is to broaden the outlook 
of every cotton research worker by bringing him in 
touch with those working in other branches of 
science From the proceedings published it is 
ho])Hl that the first conference has initiated the 
put*pose for which it was intended and such confer- 
oiiees would pave the way for further co-operation 
and mutual understanding of the difficult problems 
ol scientific research for the advancement ol* cotton 
cultivation. 

The conference met in different sections 01 
entomoJogy, agronomy, technology, mycology, plan! 
breeiliiig and cotton statistics. A good number 0 . 
papei's were read and discussed; 
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Papers oii iiiseet pests sueh as the pink boll 
wtrin, ‘ the cotton jassid ‘ the cotton stem weevil ’ 
and ‘ spotted boll worm ’ were re^id in entomoloicy 
section. Opinion ditTered as to the method of earry'- 
iiUjf over of pink boll worm in North and South India. 
It is possible that the saiin* pest is (arried over 
through tdifferent means, either through seed tJi- 
throuf<h soil in different places. Mr Deshpande laid 
stress on the importance of his work on spotted boll 
worms in (Jujrat where it is carried over throiufh 
sproutiiif^: ^planls left in the fields until May and 
June. Discussing’ the problem of cotton Jassid 
Mr Afzal Husain concludes that most hairy cottons 
were resistant to jassids but it is not true that 
all non-hairy cottons were not resistant and he re- 
eommended the e^i^-la.yin*'’ capadty of the insect on 
different varieties tt> be furtlier i n vest ij»:a ted. 

The growth of cotton in relation to dilTerent 
environmental factors were discussed in seefitm of 
aj*:ronomy. The re.sults of water experiments at 
Uisalewalla, Lyallpur obtained by Mr M. Afzal in- 
dicated that walerinj( after three weeks throujrhout 
the crop season gave the best yield on the averag:e 
of eig:ht years. Two irrigations in the latter part of 
the season were not as beneficial as one irrigation 
early in the season. The imporjance of the results 
could be brought out more definitely by further 
inve.stigation into the soil moisture content and 
water holding capacity of the .soil. The factors 
brought into play by carrying the experiments in 
different la mis in rotation, have not been accounted 
tor. Ann.ngst the exotic varieties of cotton, the 
I'^lfyptinn cottons do not grow so well as Desi or 
American ones under the soil and climatic conditions 
of Sind, licached saline tracks are able to grow 
J)esi or Americans better than Egyptians. In dis- 
cussing the wilting of cotton plants in Sind and 
Punjab Prof. Dastur gave the interesting analytical 
results of higher nitrogen content in case of redden- 
ed leaves and bad oixmed plants than the nitrogen 
(ontent of the plants that had opened well. Tie 
had also carried out experiments and found that in 
those areas where the crop was bad, the soluble 
nitrates in the soil were not low as was found in 
Sudaii and other places. 

The present stage of our knowledge in eotton 
genetics and cotton lireeding was discussed in view 


of the lines on which genetieal wt;rk on. cotton hud , 
been, and would be of value to plant breeding iiV' 
future. Mr Hutchinson laid stress on llic nature of 
variables, which are expected to lie eonlimlled hy u 
large number of genes of small individual effect 
with cumulative action, and not by single genes as 
theoretical geneticists arc apt to beli(‘ve. Fisher’s^ 
idea of variability which is “ made up i^f the con- 
tributions of gene differences of small indiyi(,lu^l 
magnitude ' should be properly appreciated by the . 
application of statistics. This ‘ law of mass aetbiu of 
genes should be understood and it was oidy by the 
application of such laws that genetiis could be 
applie<l to the plant breeding.* 

The changes which have taken place in the 
cultivated species of eotton and the tendencies of 
evoluthm in eottiUi have been described by 
llulcbinsim in bis work on the distribution of 
(lossypium an<l the evolution of eommereial cottons. 

‘ Skovsted’s eytologieal evidence together with 
Harland’s genetic evidence is considered to give 
strong support to the theory that 2G chroiiujsome 
cottons arose by allotetrat)loidy from a hybrid 
between IJ chromosome types, one related to the 
wild VI ehnimosome cottons of the New-world and 
the other related to the cultivated IJ ebromospine, 
cottons of Asia; the line of meeting of the twm being 
a<ro.ss the Pacific and not across the Atlantic.’ 

Several papers on eotton technology and cottoit 
statistics were also read in this conference. Of those' 
the fir.st paper deals with the influence of twist oit 
yarn strength. An equation was developed to 
determine single thread strength from fibre proper- 
tie.s. Hut in the equation there occurs a factor viz., 
number of fibres which breaks in a yarn. This 
number cannot be determined from a priof'i eondi-; 
tions in the present slate of knowledge. So . if WiB.! 
are to spin a yarn and also to break it by gradual., 
application of load to know the number of. fibres- 
which breaks under that tension, we do not in‘ed any . 
eipiation to predict the strength of that yarn at all., , 

The paper on the deterioration of cott/jn q^. 
storage is quite interesting but the failure qf the-, 
author to state the details of the cultural upd. iu-i 
cubatiug processes a<lopted by him as well as the . 
particular controls used makes it detract much trout . 
its value. 
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]» the last paper on eot tori' teelniolojjy dealiiif? 
with the effect of rainfall on the quality of Indian 
cottons the idea seems to he to pi*edict’the spinninf? 
value of a cotton from the rainfall data. As there 
are many factors of climafe ami cultivation as well 
as of the soil Capacity to hold moisture which are 
itid^pendcnt of rainfall, ami at the same time have 
Rreat effect on spinninj* (iiiality of cotton, this idea 
hardly seems plausible. 

In cotton statistics there is a very interesting? 
paper (ai “ Samplin}* Metlnids in. Developmental 


Studies of Cotton The subject is important and 
has been nicely dealt with by author. The discus- 
sions on this paper also should draw the attention 
of all scientific cotton j?rowcrs. 

The different pi'oblems of cotton cultivation 
brou|i?ht tofifether' in this compact book form and 
discussions {»:iven at the end of important papers 
would f?ive an idea of the type of reseafeh work 
done ill India on eottoti and it would serve as a }?ocyl 
reference to those who are interested in cotton 
Cultivation. 

‘ B, K. K, 


The Origin of Birds 


In any <liseussi(>n of the orij?in of birds one 
conies to the eoiisideratioii of the nature of the 
earliest birds, animals with feathers, and, since 
fiij?ht is so characteristic a feature of them, how 
they came to fly. One favored, theory is that certain 
ancient reptiles, having? a habit of running? rapidly 
on their. hind Ief?s, learned to flap their arms, at 
first for balanciiij?. It is supposed that the scales 
|[^n the front limbs and tail increased iu length and 
breadth, came to he frayed on the edges, grew 
lighter and eventually were feathers. These seale- 
feathers furnished the means of flying. 

' I like much bettor the idea that feathers,' even 
though they are liierely modifie<l scales, were deve- 
loped at first for warmth, as a protection for 
iizard-like “ reptiles " that lived in the Inelement 
weather of Permian time. The mechanics of the 
process fits rather well the supposed conditions of 
the period: (Ij a more active lizard pursuing its 
prey or getting awny from danger. (2) rising off 
the cold ground, (II) running on its hind legs, (4) 
developing softer and fluffier scales, that (5) 
furnished some protection from' the cold and, (6) 
ill turn contributed to greater activity. Just when 
warm blood came to be a part of the equipment 
of the birds no one can state, but it had an iiiinie- 


diate advantage when it did come, for it enabled 
the creature to eoiilinuc its activities when the other 
“ reptiles ** were hibernating. 

For a vast period ol* time such a type of bird 
would have earrieol on its e.\istei\ee much as the 
other animals of its group. But from generation 
to generation the feathery covering w'ould vary; 
the feathers would be softer or more bristly, longer 
or thinner, etc. 

♦ * * * 

Now it is entirely within reason that those 
longer feathers, extending backward from the 
limbs lor wings and from the body to form the tail, 
increased in stiffness and came to be the very 
instruments and means of flight. Flying, iq our 
opinion, was not done by a cold, scaly reptile, but 
by a bird that was already eijuippcd with a warm 
covering of feathers. It is interesting to note that, 
while many believe the first birds flew by use., of 
their front limbs and tail, Dr \ViIIi;ini Jleebe con- 
ceives of a four-winged origin of flight; he has 
called this first bird Tdrnpterys, Here, too, the 
stiffened feathers project liaekward from the limbs 
and the tail. 

— From The Origin of Birds- by Dr Ji)dwanl 
Ij. Trtixell in The Scientific Monthly. 
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\The Editor is not responsible for the views expressed in the Letters.] . 


On the preparation of ** Artoaterone,** a hydroxy ketone 
related to the male hormone Andronterone, from 
‘1 Artontenone. 

It has lioon sh<»\vi\ in provi<MiH pupors' that niiostonoiir 
Uip kpt«i-(*<)in]Hmn(l ^Ylli^•h liu« lu*pn isnlnt(*«1 from the Imlian 
siiniinrr fruit, Artoenrpus ini r ft ri folio, rpsomlilos <o a grrat 
pxtpnt all oMn'r nafiirsilly o<*«Mirrlrig sfpiol.s in <*onsf iliifion. 

Kii/.irkn «inl his asHOcintivs® havo shown tliaf tho iiiah* 
hormone androsleroric ran be prepan'd in the laboratory from 
epidihydro elmlesterol. It is pleasing to note that adopting 
the following scheme of j)r<»ce<lure it has been possible to 
prepare a hydroxy ketone which seems to be allied to the male 
hormone androsterone. 

The steps are as follows: — (a) Saturation of the double 
bond by hyilrogeii in presenee of platinum laitalyst, (h) 
Conversion of the dihydro artostenone into dihydro artosterol 
by reduction with sodium and ethyl alcohol, (c) Preparation 
of the acetyl derivative of this alcohol, (d) Oxidation of the 
side chain of the acetyl derivativi* by means of chromic acid, 
(tf) l*repuration of the semicarbazone acetate of the ketone, 
ai'etate formed and (/) Final hydrolysis of the product to the 
hyilroxy ketone. 

The hydroxy ketone androst<*rone imdts at 174.5'’ whereas 
this new proiluct has a melting point of 172" — 73°. 

The name ” Ariosi vronv" has been ])ropo.sed for the 
substance. 

Details will shortly he publi.'ihed el.scwhere. 

My best thanks are duo to Prof. .1. (\ (Ihosh for his 
kind and .sympathetic, interea^^ in the work and for the faci- 
lities offered. 

Pliysiological Lilboratory, M. C. Nath. 

Dacca University, 

223 - 39 . 

'Zfit. f. physiol, chem. 247, 9, 1937 ; 249, 71. 76, 78. 1937. 

^Uelv. chim. Acta, 17, 1395, 1934. 


Androgetiltf Activity of '• Artoateron© ” on the Sexually 
Immature Male Rata 

Influence of artostnvne, the new hyilroxy ketone, which 
has rivently been prepareil from artostenoni'' on the sexually 
immature male rats .seems to show that it i.s highly potent 
in its activity on the male .sex organs. 

The pro.state and .seminal vesicles test developed by 
Korenchevsky* for the assay of androgeiik* substances has 
been taken recour.se to and it has been ob.s»*rved that the average 
change in the weight of the prostate and seminal vesicles 
taken tf>gether compared with that of the organs of the 
control litter mates, «‘ven with a very small ilaily rloso ( 50 y per 
day) of artosterone, comes out to be 19% when calculat^jd 
per 200 g. of the body weight. 

t «■*>/. 

It is to be noted that an average increa.se of 629^ of 
tln*se organs was obtained by Kon*uchevsk,V et al* 
on growing rats, under almost identical condition, with 
it tlaily do.s(‘ of testicular preparation as high as about lOOOy. 

Effects on other organs, such as («) depre.ssing effect on 
the tesb's (h) acceleration in the rate of reffogres.sion of the 
thymus and (c) stimulating effect on the llidneys e\\\, whiHi 
are the chhracteristic properties t>f androgenic substiinces have 
also been tibserved. 

The result has further been ctmtirmcfl by histological 
investigation of the different organs on jiutopsy. The changes 
that are noticed in the mucous coat of the ras deferens are 
very intere.sting. In the control the mucous membrane like the 
normal i.s thrown into longitudinal folds almost obliterating 
the central lumen of the tube, whereas in the experimental 
ene the miieous membrane is stretched up obliterating, the 
longitudinal folds and the central lumen is opened up and 
much enlarged. Similar effect of androgens on the histologi. 
cal change in the ros deft rinse of capons was observed by 
Callow and l*arkes.^ 

(\inilng to the stnu'ture of the testes, the spernmtogenic 
cells in the seminiferous tubules are less in nximbcr and more 
prominently seen in most of the tubules of the testes .of the 
experimental rats (i.e., rats injected with artosterone in oil) 
than in the ca.se of the controls where these eells are more 
closely packed up and found arranged in .several layers. 
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All thfHc obMorvations confirm bcyon<l <loubf that nrtoa- 
ttrone, the newly prepared hydroxy ketone, is highly andro- 
gftnir. 

J'^iirfher investigations on the eflre<*t of this compound on 
the castrated and ovariectomised rats nnd on the coinb-growth 
of eapones etc., are in progress . 

Details about the investigations will shortly be published 
elsewhere. 

Our b<‘st thanks are due to Prof. J. Ghosh for his 
kind encouragement in the work and for the facilities 
,oflft*red. 

Physiological fiaborntory, M. 0. Nath. 

iWc'ea t^niversify. T. N. Sen Gupta. 

22-3 39. 

'ScitNCL AND Ct'LTl'RF.. 4, p. 663, 1939. 

^ liiot'hrm. Jouni. 26, 413, 1932. 

^Hm:hnn. Journ. 27, 557, 1933. 

* iiiochem, Journ, 29, 1415, 1935. 

A note on the Crystallog^niphlc Invc«tl|fattona of 
Artoatenone by means of the Goniometer and X’ray 

\ 

Several morphological examinations have been made by 
means of the GoniomOter. The crystal .system has been found 
to' bo monoclini<'. Plane faces a (100) of the crystals exhibit 
pronounced elongation along the c axis. (^rystalb»graphic, 
studies by means of X rays give n-1.3, h-10.2, c-7.4 

and ^-I00“49,’ The molecular weight as calculated from 
,the.so.re.snlts comes out to be 424.2 (Ga»i requiring 426 as 

the molecular weight). The improbability of the presence of 
the CO group in the position C,. as in erg<»sterol, cholesterol 
etc.., has been supported. The results supply additional 
support to the view that artostenoiie has got almost the same 
molecular striicture as that of ergosterol.' 

The authors are thankful to Prof. J. C. Ghosh, Prof. 8. N. 
■I16.se and Dr K. Banerjee for their kind advice and eritieism 
of this work. 

Phj’«ioh)gical Swtion, M. C. Nath. 

Chemical Laboratories, P. L. Mukherjee. 

and 

Physical I^abOratory, 

• Dacca’ University. 

22*3^39. 

’Hoppe. > ylei-s Zvit. f, rhysiol, chftn. 249, 71, 76, 78, 

1937. 


Enanttotroplc Transition Between and 

In all the existent ehcmieal literatures it is slated that 
cithorhombie sulphur (8^^) and monoelinic sulphur (8^5) are 
the two enantiotropic crystalline allotropes of the element. 
The transition temperature corresponding to tHc above* 
enantiotropic. structural transformation is generally accepted 
tc be 96®.5C. 8^ is the stable modification below the transi- 
tion point whereas 8^ is stable above it up to its melting 
point. Thus monoelinic sulphur, prepared by the usual 
method of solidificution of molten sulphur *hetttod to a 
temperature of about I30°C, gradually passes into the stable* 
£^.pha.'*c when it is kept below 96.® 5C. Similarly it is field 
that orthorhombic sulphur also passes into the jg-phasc above 
%.®5C. 

During the investigation on the allotropes of sulphur 
b) the X-ray diffraction method,’ the present iiuthor has 
noticed that prepared from molten sulphur^ is really very 
unstable at the ordinary room temperature .and quickly under 
gees the structural transformation into the <j-pha.se. More- 
over the transformation is almost inslaiilaneous when the 
spcidmen of is mc<*hanic«lly disturbed as during the 
process of powdering in ,i mortar. I’hotographs with such a 
powder at the room temperature show a pure 8^^ pattern, 
even when the diffracting specimen is replaced at intervals of 
half an hour by freshly prepared ones. The author’s other 
observations also agree with those of the prcviou.s works .so 
far ns the transformation of 8jg to is effected though 
the author has not been able to determine the critical temper- 
ature for such a transition. 

On the contrary, resnlls of careful investigations on the 
tiansition of 8„ into between %.®5G and the melting 
point of the element ^mve failed to det(*ct any such trunsforniu- 
tion (8tt to 8jg). 

One methofi of attacking this jiroblciii was by stmlying 
the Uaue-8pots by r ingle 8^ crystals. In this case, one face 
mis made approximately perpendicular to the incident X^-ra^’. 
The single crystal was heated and it was found that up to 
97®U. regular spots could be noticed but after that tempera- 
ture the cry.stal invariably broke and nothing definite could 
bt said about such transformation (S^ to 8jg) teraiierature. 

In the .second method a cell of sulphur was prepared and 
it was heated up to 96.®5C. The diffraction photographs only 
exhibitesl streaks and dots showing only the growth of sul 
phur crystals. In order to avoid this growth, a very thin 
celluloid film containing finely powdered sulphur was prepared. 
This method had the advantage of ])roventing tlie growth of 
crystals in the powdereil mass. Photographs of this spwinicii 
(Milphur in celluloid-film) was kept for about 80 hours oi 
104“0. The X-ray diffraction photographs ^ only cxhibi1‘‘d 
rings of pure 8^ pattern. It may be mentioned here th;i' 
no (race of dots or streaks ajipeared on th<? photogmpld- 
plate. The cell was further heated to about II4®G and evci 
at this temperature no trace of 8jg ring could be detected 

Prom these experiments it may be concluded that 8^ - 
not# converted into Sjg at any temperature below the melt- i 
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pnint.i mill lluit ciiu only lio I nim nidllrii 

•Milpliiir. 

IMiysics liMliorulory, S. If. 

I’lnwruity ColU*};** ol! Scinin*, 

‘^2, rppn- (‘iirnlnr l{o!nl. 

(’nliMifln, 17 3 39 . 

» 

M)as, hul. Jour. Vnl. \ll, I’art III, 1938 . 

I 


Partially Balaiiretl Incomplete Block Desig^nn 

Thi*ro evicts ;i typo of tp-sigii wliirli in(‘hi«io.< :i'i 

('.‘(SOS, *lioth tlic two (liiiirnsidiiitl ((uasi t‘ai‘ti>ri:il (ifsi^ns 
will) ronstant bloi'k si/.i> ami the luibnx'tMl imMnnploh* block 
<b»sij;Ti.*< of Vaf<‘s,' wliioli an* ii'^oriil for larjfo scale varirfal 
trials. • 


If then* an* r varirlios. cadi rcplicalofl r fiiiics, in blocks 
with /.• plots each, then for the c.\ist«‘Mcc of our «lcsiuii the 
folhiwin^ eomli!i«»ns slwnihl li(»I<l: — 


(I) With resjH'cl to (‘a«*li variety, the remainiaji' ( f I) 
varii'ties, ftill into two .t'loiips of a, ami ii-, varieties sneh that 
the iiieiiibers of i th juroiip occur with that \ariety in blocks 
2 ). 

(ii) We ean suppose witliout l<iss of Generality: 

Two vsirietiis oi-currinj^' toj;eiher times may In* c:illef| i 
associates (i -|, 2t. If any two varieties an* / associates, then 
the )nimber of satieties lommon to the J — }isM)ciates, of one of 
these, ami the /» associates of tin* other is <lenol<‘(1 by /»»’ auil 
is imb*pemlent of which pair of i- associates we start with. 

t’learly p/ ( i. ./, /. — I, 2). 

'I’he parameters insolv<‘<i in the tlesiGii satisfy tin* follow 
inj; relations, only si\ of them beiii}: imlepemh'iit : 


hi,'., rr, I I ; II, 1 II. 

I'lh' I?--/l,Alt^'i!/\2 

/•'o ! p'. 1 1. p'm-Ip’..* »fi 

i>',..\ii',,-.ii., |•\,\r,x-lh 1 

II 


[(.) 


'riiri'e e.\am]>les may be Given heie not im lmleil in any of 
the ilesiji'us j»iv»‘!) by Yates: (m 'I’lie 9 points ami 0 lines of a 
l’a})]>ns confi^'urat ion may be taken as the \arietn’s ami blocks 
of a (lesij*n, (h } The |0 points ami |0 lines of a I>e*»-arGue 
configuration may be* tia-ateil similaily. (c) .Starting’ fiom the 
initial block I, 2. 8. 17. 21. 24. 2*). 2f) we may };ef 28 oilier 
liloek.s by the aihlitioii of the numbers I to 28 ami takin;; 
resiibies { moil. 29;. 

T^et () . ib'uote, /.' times tlie total of all |»lols in whi«h the 
' th vsiriety occurs, niiiiu,s the sum of the totals of r blocks in 
"hiirh that variety is n*plica1eil. If r. ilenoti*s the estimate ol 
the ett’eci of the i-th \;iriety, then on the supposition, 


(/•(/■ - I ) I A, t ( A, - Aj ) ( /,'.j 1 1 
{r(,\—IJ-t A,||/-(^-U ■ A, ! (A, A,) 

'ir (Ar A,):'(^(A.,) 

1 “ ( 'Vi“ A..,'^ * 


where ^'V(Ar) comprise.^ the ft’s cm rcspomliiiG to the ii. 
\arieties which aie 2nil associali's of the / tli ^:lriely, ti 
similar expression beini; obtainable when ii,-.,i.. 

'fin* Slim of Mjiiare-. line to vaiieliex in iln- analysi,*. of 
v:iiianc«* is 

In teims of the vaiiance jier plot, tlie \ariance of the 
ililVerenci* betwei*n the e.Hiimaleil etVects of two \aiielies which 
aie first ;issociates is 


I) I A, I (A, -A, /) (M 

where It is tin* ilenominaloi of the rijiht haml siile in (2). ami 
ti simihir result hohls when the vaTu'ties an* secnml associates. 

'I’he etliciem-y of onr ilesion is Gjvmi by 


rh'lrv{f . — I) ! (A, p'jj) nAp^i */»’ii)li 


which ieibice>. to 


I- 

I- 


!/'■ 


A 1 


A,- 


C->) 


The etliiMency factor'^ of the thiee lii'siGiis ciieil as e\am[»les 

are 8, II. 40. 37. 33 33 3712. 

Insleail of two jy’s as coiisiilen'il abo\e, we mi|;lit Imv<* 
consiib*reil at, ^y’s so that then* lire ni kimis of associates. ruii 
iletsiil.s will be civen in :i for tlicmniiiG jiaper in Ne/i/. Zi//,/, the 
lmli:in .lonrnal of Statistics, 


Statist 'cal Laboriitot,v, If. liose, 

I’resiilency ('ollece, K. If. .Naif. 

I’alcntta. 22-3 39. 

' l’\ Yates: Tin Ihsiiiu omf limlif.sis of' Poctonol l\jpfri- 
minis (1937; 'I’ei'Iinical ( 'mnmnnicat ion .\o. 33, Impeiial l>iin*:iii 
of Soil Science, 


Vilaniiii (' in Shim 

'riial the \itamin (’ <-ontenl of Mweial foml stuffs 
iiicieases when the\ :iie boileil or waimeil with water i.s now jnl- 
mitteil on all hamls. 'I’his plienoimmon h:is receiillv ln'en notii’eil 
i); the c.'i.se of Shims. Mnt, Iieie the im iease appears mostly 
to In* line to the sriftenine of tin* jiulps of the beams on 
heatiuG with wati*r. 'fin* \itamin (' values m this piesent 
instjince have been ih'termineil ,by the methoil of Ifarris ami 
Ifoy' as moilitied by linha aijil tihosh’ ami (Ihosh ami (Julia'. 

Seveial vaiietie.s of tin* stnlV w»*re taken ami freed from 
the non edible portion, if any. |() j^ms. of each of the sub- 
stances were weighed out into a moil;ir with 2 3 c.c. of 2(T,? 
trichloroacetic acid .and ti few giu.s, of Afen k's sea sand. They 
were then finely /ground with the addition of a few c.e. of 
distilled water and centrifn^^ed. 'I’hi* ceii(rifu;;ale was made 
up to UK) c.c. and titrated at^ainst 2 b dii*hlorophenol inilo- 
phenol accurdine' to the method of (Julia and (Jliosh as 
mentiuneil above. In Ihe case of )ji};menleil (*xtracts— tin* 
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niotUod of Tillmtins* f f al ub hy McHenry aiui 

OraiiHiir'' was a« 1 opl(Ml. Thn*o s<‘Ih oT cxiM'iirnrnts \v«‘n* mmlo 
from tho stuffs prOfur(*(l fnini tin* riiarkcl nii iliffcnuil «lays, 
HO IIS to obtain a gooil avorago. Tin* n'salls otilainotl an* 
given in Table I. Another hH of 10 gins of eaeli of liie varie- 
ties wore taken in a basin aiwl boile«l in earh ease with 150 
r.e. of water for 15 miiiiites, the water adilefl being mostly 
cvaporatofi by that time. They were then taken in a mortar 
with 2’5 e.e. 20 '/^^ I riehlnroaeetii* aeid solution ami a few gins 
of Merek’s sea sainl ami trealed in the aforesaid way. The 
results olitained an* given in Table II 


TAMM*: 1. 

AftVOfhiv (U'iil in m;f. /•/ ■' *0',' inns, of S'l ni (Holirhns inUloh f 






Wliite 

White 

* (Ireen 

(Ireen, 

(Ii'e(*n, 

White, 

White, 

. Red 

Re.l 

Violet 

thin. 

flat. 

thin. 

Hat. 

borde.r 

boiiler 

border 





thin. 

fiat. 


o.% 

0.93 

0.71 

0.63 

I.(X) 

0.83 

0.81 

1.04 

0.83 

0.89 

0.83 

0.61 

0.71 

1.39 

1.04 

0.83 

1.23 

1.25 

0.83 

0.78 

1.14 

Average 1.01 

().8f> 

0.95 

0.90 

0,82 

0.77 

1.12 



TABLF II. 




Ancorhic acid 

in mil. PM- KX) 

finis , 

(after 1 

loiling 

the stuff 

with 150 c.c. 

of wati'f for 

15 miaiilcs). 






White 

Whiti 

• (ir<‘en 

(fioen. 

(lieeri, 

White, 

White, 

Red 

Red 

Violet 

tliia. 

fiat. 

thin. 

Hat. 

b(ird(*r 

border 

border 





thin. 

rial. 


9.09 

9.26 

7.81 

5.95 

lO.(X) 

7.81 

8.93 

9.80 

6.94 

10.87 

6.25 

7.81 

5.56 

10.36 

11.90 

8.93 

9.23 

8.33 

7.81 

8.62 

9.27 

Average 10.26 

8.38 

9.31 

8.84 

8.54 

7.33 

9.69 

From a coniparisoii 

1 of tin 

* Tabl 

es it is 

found 

that the 

vitamin C content of the boiled shim 

is in almost e 

verv case 

10 times that 

obtained 

fr'oin the raw ones i 

i'stimate<l in the 

Slime way. 
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On Completely Orthogonallsed Sete of Latin Squaren 

A set of any n letters A 1 i C D or n numbers 

0 1 2 («- I) wben arranged in a nXn square in such 

a way that every letter or number oeeurs just onee in every 
row and every column, may la* said to form a I^atiii Square.* 
The T.atiii Square is said to be in the standard form 
letters or numbers of the first row and the first eolunm are 

in the standard order A li C ]) or 0 I 2 («— 1 ). Two 

Latin Squares are .said to be orthogonal, when if they are 
.superimposed, any letter of tin* first square oceur^ jnst on<*e 
with every letter of the other square, (a 1) mutually 
orthogonal nXn Latin Squares form a complete .set, and flu* 
set will be said to be in the standard form, if tin* first square 
is in the standard form, and the letters in the top lines of 
the other .squares are in their natural order. • •« 

Complete .sets of ortliogonalisi'd Latin Squares were known 
to exist, for the eases a— 2, 3, 4, 5, 7, 8 and 9. One of the 
authors (R. (\ hose) lirst showed, by using tlie pnqierties 
of (ialois Hehis. that such a set can be const rinded when n 
is any piinu* or a power of a prime.* 1’he same result was 
lal«*r (ditaiiied indiqicmlcntly by Steven.s.'* Kvery orthogn 
iiali.sed set luis a.ssociated to it si finite geometry, which is 
Desargiiesian when ami only wlu‘n the set is di'rivable frmii 
SI (tsilois field. It can be shown that sill completely ortho 
gonalised sets for n 5 must be derixabh* from si (Ialois 
field, but for l.•lrg^*r vsilues of n there may bi* both l>essngui*sian 
((Ialois) and Xon-Desarguesism sets. Kvery Desargiiesian .set 
in the stsiiidard form can be cimstriicted by means of the 
formula 

f/y Hi lip I 11^ 

by identifying the sMubols ir,, , [ n~~fi>» ) with 

the pas elements of a (Ialois tield in any onler, except tlisil 
is always the null element and the unit element of tin* Held, 
and then putting number J in the cell (/>, (/ ) of the i th squan*. 
This helps us to deciile whether a given s<‘t is of the Desar 
gue.siun (^(Ialois) type, and we luue evolved a leclmitjiie by 
which the pr<q>er ided ifical ion for a given square can be 
readily disi-overed. It is also seen that the number of standaid 
sets belonging to the (Ialois type is 
2) !/ ni 

since .r .rp is an isomorphism of the (Ialois Held ftt' [p'"]. 

Stevens has already rioted that the 9X9 .set gi^en by Fislu‘i ' 
is of the (Ialois l.vpi*. ami it is easy to show' that the same 
a]»plies to the 8X8 set given there. Their identifications aie 
r-eadily obtainable and will be given in our paper. That the 
9X9 set of squares due to Vates' is not of the (Ialois type has 
also been noted by Stevens. Tt is of great interi'.st to determine 
(he exact nature of Yates’s set. 

There exist more general types of algebi-as than the 
algebra of (Ialois fields, called algebras .1 [p»"j by Carmichael.'’ 
Yates’s set of srjuares can be derived by the hejp of a certain 
algebra A [3’| constructed as follows. la*t yy be the element** 
of G F (3'J given by 

«o- 0 , ff, 1 , — j* 

a.j .r f 2 - .r", ^4 - .r, 1 ' .r' 

a,, ■ 2 .r+ 1 - j’“, «; - ‘2 .r 2 - r\ = 2 u* — J.’”. 
They •can be added by taking them in the ^ form ax-\-h, 
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n(ldiii{( :i.H usual niul lediicinj'' (mod. 3). Tli«*y ran 1 m* 
multi[diod by takinp; thoai in tin* form .r' itiulti]ilyinv: as usual 
•and rt‘du«*inK‘ l>y using tin* relaliun 1. \Vi* now laki* a now 
set of iiiiio <*l.*rm>nts and lot y/, f, //. jf 

If rt/ jl‘ 

(ij ftj aif blit il’a,. is non sfjuaro, /./. »d' tlio fmin 

•b't ftf th - f^k 'b •’ '1* . 

^ Tlion Vali's’s s<ni!ir(‘ oonics by using tin* rornmia 

i-Ai 

and Uy imtting llu* nutnlM'r j in tin* (‘<*11 ( p. q) of tin* / tli 
square*. 

Aliy glv<‘y oom[ib*t(*ly orlliogonalisod sol <d‘ Latin Sf|uaro'>. 
oan b(* brouglit in tin.* standard form by just ap{dying to all 
the squares of the set, row and eoliinm inteirhang«‘s bringing 
one square to tin* standard form, and by permutations of the 
lell«*rs within e*ach of tin* remaining sepiares, so as to bring 
the top row in tin* standard order. When thus siandaris(*d all 
tin? hitherto known s(*ts of sepiaies (as indie'od by S(ove*ns) 


are sin-h that all square's e»f a giveai se*l are* de*rivable* freiiu 
any one .square* by suitable* re»\\ pe'rmulations only. 

Kroni the Neui-|le‘sargue*sian (Je*ome‘try e»f Ve*blen. 
(’('arnii<*hai*l, |i. 411) nitl' 91 |>oiiits wr have* imw oonst rue*te*il 
a e*eunple*le*ly ortln»gimalise*d se*l in tin* stainlanl feum, in whie-h 
the* e|in'i*re*nt sipiare's of tin* si*| i)o ne)t ilille'i- me'ioly b_\ a 
pel inijiat iein of tin* reews. We* be‘lie‘ve* that it is the first 

e*\ainple‘ etf this kiinl (ei be* dis4*e»\e*ie*el. I'ldh*! elotails will 

ap|»oar in a subse'epie'nt )iape*r in tin* Smihhun. 

Stalisliial Laboratory, K. K. Nair. 

Caleufta. 12-4-39. If. Hose*. 

‘ rishe*r, K. A. an*l \’a1e*s, 1’, : Slul isHful ToUh s, ^()live*r 
anil He»yi!). 1938. 

•Hose*, b*. : Stnihhj/ii, \ HI. 3, I’art 4 pp. 323 338. 

\e)ve*niber 1938. 

■‘Sfeve*n.s, W. L. : Th( JuikiIs of Juifftitits, \’ol. IX, 
I‘art I, pp. 82-93, danuary 1939. 

' l*'ishe‘r. K : Thf Ihsnin of l'!.i jk rino nts, (Si*e*emil 
Kelilion. ()li\e*r ami Heml), 1937. 

•’ Larin ie-luel, K. I).: I Hfrofhictloii to thf Tlmnn of (Inniim 
of Finift (fnli i\ ((linn ^ |937. 
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National Planning in Sweden 


SiK James who has j\ist hwd down the hi}*li 

ortiee of llie Finance Minister to the (hjvernmeiit of 
India had no faith in plaimed economy, a view which 
found ready support in bureaucratic circles in this 
rniintry. As custodian »)r India’s financial interests, 
he rarely departed from the traditional HriHsh prin- 
ciples of free ctunpetilion in the pi*o<luetion and 
dislri})ulion of j»oods; and the oidy advice wdiicli he 
could j»ive to the Indian people duriiiff the extra 
ordinary phases of the <iepression cf 1931 was to 
tijjhten their belts and brinj»: out their distress y:t»ld. 
Kven the normal capital expenditure on railways 
and other civil works was considerably cut down; 
and at the end of his period of office he had (he 
satisfaction that the credit of the (lovernment of 
India had never stcxul hijrher before. 

• 

After a consideration of this orthodox but 
barren policy, which has resulted in a Rrave dele 
rioration of the already low standard of livirifr in 
••nlia, it is a relief to turn to the pictures where 
Governments are making: j^reat experiments to alle- 
viate the distress of their nationals. The (nie.slion 
of depression or boom does not arise in couutries 


like Soviet Kussiji, where all tlH‘ maj«u* faetors of 
pro<luetioii have l)e(‘n nationalised and lands, mines, 
factories, lail roads and hanks and even foreij^n 
tra<le have been made Stale mon()poli(‘s. Mui 
tiidjiy even in capitalistic countries outside liussia, 
/.(y., the r. S. A., Italy, and (iermany. and even 
IJritain not exccpte«l, a lai'j'c dcjrrec of Slat(‘ (cntrol 
over the factors of product itm is heiny- enforced .so 
as t() radieally al1t*r the substance of private ])roperty 
even tlnm^li the form of it may have been left intact. 

The New Fabian lieseareli Ituriaiu has recently 
carri«‘d out direct invest ijra lions on the spot of the 
political, economic and imhistrial systems of Sw'cdcn 
and has presented a report,* which will he of ex- 
treme intere.st to all who believe that eeonomie plan- 
ning: mi«:ht he reetmeiled with a larfje de^free of 
freedom of itiitiation and enterpri.se and we make 
no apolofjy in presentin'^ to our readers some aspects 
of this fascinatiny- survey. 


^lUmuvmtic .Smv /j_-J’ul)lisln?»| by tli<' New Fuhiaa 
Kesesirch Biiroau. 



NATIONAL PLANNING IN SWEDEN 


Economic Policy — Back to Joseph 

With 1h(‘ i»t‘ the So(Mal DoiiKirrats in 

power ill SwimIoo, tlu* llu* 

(Jovornnient’s fioaiieial policy has boon coniplotoly 
chaiij'ojl. The aim of Iho annual budfjet now is not 
merely to balance enrrent revenue a«:ainst current 
ex])en(litni*e 1‘rom year to year, but to think ahead 
for a number of y(‘ars and to adopt a policy which 
will <*X(‘reise a stabilisin**- inllnenee upon the whole 
eeofiomie life of the country. When trade is bad, 
private profit-makiFifi' concerns become shy <d‘ fresh 
ea])ital i?ivestmenl, but aecurdinji: to the new theory 
the (lovernmenl should not allow itself to be atTecte<l 
by similar considerations. The policy of the (Jov- 
eriiiiieiit should he such as to stimulate economic 
re(U)very and pi'ovide work for the unemployed. 
ll(Mi<‘c a public works policy has been adopted Avhh'h 
implies the deliberate postjmnement of public deve- 
lopmcFFl durifij* borim years in oriler that work on 
a moi’c extonsive scale may be undertaken durinj»‘ 
time (.f depression when private enterprl.se is con 
traclin^- an<l when money and materials are cheap. 
This |)oliey is relh'cted in the budgetary provision 
for ])ul)lie works which increased from 2d million 
kroners^' in li)2l)-d() to 24t) million kroners in I9dd-:U. 
This (‘xeess expenditure was met by lar«»e scale 
borrowing*: duriim periotls (d* depression. .\ecor<lin«»’ 
to the lu'w theory, lean years and fat years come in 
all(‘rnate sneeession, and if the ))udf*et is to be used 
effectively as an instrument of e(onomi<* ])olicy it is 
impo.ssible and unwi.se to try to balance it for each 
year, j^ood or bad. In bad years there will be an 
excess of expenditure over revenue and the <lefieit 
must be met l)y loans. During' ‘;ood years, revenue 
will e\cec<l ex]>enditure and the surplus will be 
used to repay the loans incurred durin«>: the lean 
years. Provided the l)udj»et balances over a period 
of years between the pi'aks of the trade cycle, ii. is 
relatively unimportant whether or not it balances 
for any j'iven year. The theory is that loan shouhl 
he raise«l durinj»: the downward trend of the trade 
cycle in order to finance an ex])ansionist policy and 
should be repaid out (/f income durinjf the upward 

♦1*47 kronrr is equal in value to one rupee. 


trend of the cycle, and Swedish experience tends to 
show that there are no insuperable difficulties in 
adoptiiif? a poliey of this kind. The Swedish (tov- 
ernmeiit appears to have followed the policy of the 
wise Hebrew Patriareh Joseph who. as Wazir to the 
Pharaoh, practised the .same poliey with eonspicuons 
re.snlt.s four thousand years a«:o. Tluit such a 
policy will stabilise wajue levels, will cheek un 
employment and will also aeeelerate a trh<le revival 
.seems to he fairly ei rtain. The 800 million kroy.-rJT 
spent in pu))lic works in Sweden between 1923 ami 
1928 have helperl to maintain a standard of livin'*- 
which is the envy of many count rlesi in Kiirope. 
TIh‘ financial e<filapse predicted by orthodox haiikei's 
is yet far ofi*, as the interest and sinkinjr fund for 
these loans have been am])l.y provided for from 
increased taxation on aleoholi( drinks. The success 
of Swedish imsisuri's should lx* ohj(‘(*t lesson to 
the (Jovi'rnment (d! India whose finanei-il jioliey is 
controlled ])y Hu* Hank (.f Hiijifland for the interest 
of British plntoera<‘y, and also f(» the ])i‘ovineial 
(iovernmi'iits who arc at present so keen on moral 
uplift of the mass(‘s by prohibition. 

Power Development in Sweden 

Jh‘f(»re the (Ireal War, Swedioi de[)enfled for 
Jier powm* supply on c</al import<sl from Knjjlaml 
and (icrmaiiy. *Thc dcv(‘)o[>mcnt of her ffreat 
hydroelei trie r(*sonrces was just l)(‘fiinnin‘»‘. Ihit 
during*: the \Vai‘, the foreign coal supply was •*reatly 
reduee<l; and he.’* industries and systems of trans 
port snffer:>d enormously on account (d‘ coal 
.;horlajie. This was a lesson which Sweden did 
not forj^et. hi po.st War years, she devoted all her 
energy to tin* development of her power re.soiirees. 
Whai is the. re.snit now.^ Today in Sweden, the 
preduel ion of eh'ctrieifv per cnpiln is 1.200 k.W.Ii. 
all <le]*ived from water p{)wrr, for Sweden has 
practically no coal. Pi fly per cent of this enoriiious 
jmwer is directly produced by State and muni 'ipal 
nndertakinfis but the poliey, the mana^•ement and 
the develoimient of the entire elect rie supply .sy.steni 
are eont rolled by the Royal Board of Waterfalls. 
Tlie symposium on problems of power supply hehl 
sometime af»:i) umler the auspices of the National 
Academy of Sciences, India, creates the impression 
that hydroelectric projects under State ownership 
ill India are costly undertakings which arc iml 
canablc of selling power cheap, but it has not yel 
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boon provinl llio r.iiliiiT of liy<li‘»)i*loi trur 

^sclieiiH's in India iindci' Stsit(‘ initiative is due tci 
inisnianajyenient or some innate <lei'ee1 in tin' ratna- 
tion of the power resoiirees. Tlie S\/edisli exiu'ri- 
enee is alh-j^etlier dilTereid. There the priee varies 
I'roin "ML ])er unit Tor a demand of 4,(M)() k.W. 
to T)(jd. ibr a demand of *200 k.W. which is h>wer 
l^in the r>ritish (Jritl <-liar{^es. Kven with such low 
prices, it has been p»)ssibh' ti, s(‘eure a net return oT 
b'1% per year on the total (apital investment in- 
elndwiti’ thu estimat(Ml value oi‘ water power siit's. 

The extensive «»eneratine and t ran.sniission 
,s^\stenis owned by the Itoanl of Wati'i-lalls alrea<ly 
covers most of Sweden, and will in the cours<‘ ol' 
another yt'ar t>r twv) 1‘orm a eom|)!eli' industrial 
backlione <)f the country stretching- Irom the ex- 
treme soiitli to the <‘Xlreme north. 'Phe pi*ojected 
development of tin* nortlu'rn water power rescuirees 
of Swe<len is of twofold im])irtance. In llie lirst 
place, it means the harnessing* ( f very extensive 
powei’ sour<*es whisdi as yet have har<lly besui 
touched. In the ss'cond place, northern water power 
reaches its maximum iii tin* summer when snow 
melts, whereas southern water power is at its 
Miaximum in the wilder wlieti^ rainfall is the 
heaviest. 

Swe<len has a population (d* tody (i’l millions 
livino; in an area of ITU, (10(1 s(j. miles. Tlie rural 
areas are very s])arsel.y populate<l, but even th *n, 
it has }»een p(».s.sible to .su])i)ly cheap elect I’icity to 
ti0% of the farms. 4'he system which has b< .'ii 
responsible for siu. h remarkable development in 
rural areas is described as follows. 

Rural Electricity Supply 

A eo-operative as.s(;cialion is bnnusl by a 
JUimber of faiauers in a rural tli.strict eominy to- 
Jicther and either subscribing the capital re<juired 
to construct h low voltage distribution net work or 
,l^llaranteeinJ'• the interest and sinkiiiji* fumi on loans 
raised from speinal State funds. This assmiation 
then enters into an ajireement with the U<»a?’«l <d 
NVaierfalls for a bulk supply at d.OOC volts. Willi 
the {guidance of the Hoard, the a.ssocialion consirucls 
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the overhead lines, ])urchases transfoi mers, switch 
i:*ears (dc., and provides the (*i.nuec(ion t«) eaih 
(onsiimer’s pnmiises. It also emph»ys generally 
one trained linesman wliose job is to maintain Ih.c 
overhead lim*s and ri'ad tlse meters, lie also di es, 
in addition. wirin« work Tor the consumer and 
maintains his eipiipment. The (‘onsunu r-owin r also 
takes a keen interest in the problem » ) eleidric 
suptily and himself acquires a j»ootl deal of teeliuivd 
knowle<l«:e. It is therefore possible to <lo thiuj^s at 
a cost, win se clieapness appear:, to lie incre<lil»le in 
other countries. 

Nt'arly 4,1)00 kilometers ( f Swi‘dish railways 
out of a total of Hi, 000 are I'h'ct rilieii. This in- 
cludes about half cf the total route mileage <d‘ the 
State railway carryin** HO*^ of the traffic; ainl 
duriim re< cut years, eb'cl rificat ion has been pro- 
ceedin**: at the rate of one kilometi'i* of route ])er 
day. In spile of a hi.i»hly devibijn'd jirivati* mot(»r 
bus service, the railway administration has alwi:y:< 
])aid to the Treasury the full interest and renewr.l 
fund contributions on the total ca))itai invv'st'm'iit , 
and this has been doin' without nej'jectim^ (In' com- 
forts of the jiassenjicrs. As a mathu* id' fad. the 
cle.inliue.ss and comfort of Swt dish elect rif’ied 
railways may well make British passiuiyers wish 
that the British railways had all been eb'it rilied. 

Swedish Agriculture 

It is interesliny to examine in detail the weekly 
(suisumption of various kinds of food of a family 
of .'V2 consuming units. 



Workman 

ineityH-4 2*9 I'o I'ti IS 12 14 b'd 2r)'G 

.Vgricultural 

worker 4 7 rio 1*29 9 19 22 .'> 41 


The magniliceut ])hysi<|ue of the Swedish tieople 
is common knowledge. Tln\y are on the average at 
lea.st two inches taller ami corre.spondingly broader 
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than the Enjclish people. Their natural surrouru’l- 
iiiffs, their food, and the famous Swedish drill are 
all conducive to this. About 40'"/, of the people are 
directly enjjfu^ed on ajfrieiiltiiral product i»>n, about 
12% of the soil is directly utilised for food er<)p.s, 
and about H()% of the farms are owner oeeupiecl. 
It has been always the ])oliey of the State to sii])])ly 
capital at very low rates to farmers for improve- 
ment of the farms. Di’aiiiinjr, an extremely import- 
ant problem under Swedish conditions, has received 
jtreat eru curaji'emenl, and annually some TO.tMMI 
acres are draine<l by free trrants from the State. 
Karminj^: skill in Sw(‘den is very hi;,di, and the 
aj^rieulture system and farm economy must remain 
the admiration and (uivy (d* tluise (pialified to a.s.‘;ess 
its (puilities. “ One of the mo.st startliuji; and rai>id 
chan^e.s introdiu'cd in the Iasi few years has been 
the ex])ansion of wheal j»rowin}i areas at the extien.se 
of the rye crops. Rye as a bread crop had lon^ 
held a preemiiumt ])osition in Sweden, but with the 
chanjiiuji: standards of livinti, the <l(‘mand for wheat 
increased «:reatly. Hesi)onse to this demand has 
been remarkably (piick ami within the la.st ten years, 
the average harvest in wheat is of sullicient quality 
and (|uantity to sui)ply the hom(‘ demand. It has 
been a ^^real triumph not only for the farmer but 
also the plant bj-eeder who rose to the occasion and 
produced after research the necessary si rains and 
varieties for Svve(lish conditions. Tin' very clo.se.st 
contact has always existed between the .scienti.st 
and the farmer, the one havin«: been pre])ared to 
apply miuh of his time to the practical field, the 
other ready to adoj)! arid to use the materials ma<le 
available. Today Swe<len leads the world in the 
science (-f plant breeding:, and u|)on her, even 
Knjiland reli(‘s for much of her farm seed.” 

The country is abso self-support inj» in meat, 
suiifar and potatoes (the excess manufactured as 
alcohol). 

Animal piaxluction has increased very consi- 
derably, and a larj*:e part of the ( ro])i)ed land is used 
for cattle i\)od. for conversion to milk, butter and 
meat. Imlee<l the agricultural worker in Sweden 
drinks milk in (|uanlities which would even satisfy 
the exactinj*’ re<|uirements of the Health Section of 
the Leatrue of Nation.s. 


The following table gives a sort of bird's eye 
view of the industrial and economic structure of the 
country. 


iTKlustrial Units. 

Valiu* of Output 
in in * 

Iron Ore Mining 

Million Kroni^r. 

104 

Iron and Steel ^reduction 

250 

Iron and Steel Manufacture, •* 

Machinery and Ship Huildiiig 

.. 1,10()^.- 

Other Metal (loods 

200 

Quarrying, Hriek and Class 

179 

Saw Milling 

251 

Wood Manufacture 

144 

Wood Culp and Paper . . 

4S5 

Printing, etc. 

214 

FocmI and Drink 

.. 1,251 

Textiles and (Mothing . . 

;io:i 

Leather and Rubber Hoods 

20:i 

(‘hemieals, Matches, etc. 

2(i4 

Water, (las and Electricity 

222 

Total 

. . 5,47li 


The annual value of indusliial and agric ultiiral 
output per capita thus stands at 900 kroners ap 
proximately. First and foremost, there arc the 
primary undertakiiigs, iron-mining, lumbering and 
quarrying. In tfiese sections teehniea! t)rogress h;is 
been very rapid. Secondly, there has been a 
tremendous advance in the product ic)M of a long 
range of semi manufactured products deriv m 1 
directly from natural sources, steel plate.s, lent) 
alloy, wood pulp, plywood, metal w'are and so »)ii. 
Thirdly, there arc a number of highly speciali.srd 
engineerifig undertakings, based for the most part 
upon Swedish inventions and technical skill. 
Companies such as Swedish Hall Hearing Co., which 
supply some three quarters of the ball bearings used 
outside the United States, the Ericsson Telephone 
Co., the A. H. Separator, the Aga Croup, the Asea 
Electrical Equipment firm, the J)e Laval Steam 
Turbine (\>mpany are concerns of international 
signifieanee based upon Swedish teehnieal discovery. 

A Country of Small Capitalists 

This highly diversified industrial structure 
di.slrihuted almost equally diversely over Im 
country. Here again we .see the result of lack <1 
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coal. In Sweden there has been n eoiieentration of 
population to industrial areas suitably located for 
the* exploitation of her natural resources. Thus in 
Faipland, we have an isolated eoiuniuiiity which has 
jiTown up round the rich iron-fields. The ore-fields 
in central Sweden have naturally become the cciitiv 
of the steel industry, conveniently placed too for the 
supply c5f charcoal for smcltin«:; the saw-millin'**. 
Sj^tid the wood pulp and paper industries are 
necessarily concentrated at the river mouths on the 
east coast. There is also a general industrial cc n- 
eenjratiou around the three bijf ports of Stockholm, 
fidtcborw* and Malmo. The specialised cx]jortin»: 
engineering* industry have developed there. The 
f^eojfraphical distrilmlion cd' industry is most 
im])ortant in the avoida?i(‘c of tlic ^^rirnnH*!* cc.nse 
(luenees of industrialisation. And from the point of 
view of town plannin»: and from the j^eneral social 
and political point of view, the advantaj*es are 
immense. Swedish industry is still relatively small 
scale; only 2:j'fj per cent of iinhistrial vv(n*k(‘rs beinj; 
<*nt»a{^*ed in plants and factories which employ more 
tlian ;')()() m(‘n ; and the tendency for the rapid 
increase (»f small units shows that theie is very much 
more sco])e for the cnterprisin»- “ small " man in 
Sweden than there is in the more develo])ed ami 
liK/Uopolistic countries like Kn^lami or the {\ S. A. 
These facts have considerable relevance to the com- 
perative freedom from major social contliets which 
Sweden enjoys. In any ease, the fact remains, that 
Sweden is not a class ridden State in anything* like 
the way that f treat Britain is, nor does there exist 
that vast dilll'er(*ncc in imonie levels, which we find 
in the so ('ailed democracies of western Kuro])e and 
Amei'ica. Sweden bn ks both the Knjflish extremes 
- the black helple.ss poverty of the depressed areas 
and the stagj>*erinjr supertluity whieli is flaunted in 


Loudon shops, and coldly exposed in the return of 
death duties. 

Sweden is also lucky in escapinj? domination 
of extreme political doctrines (ommunisni and 
fascism of the dictators (U* the imperiali.sm of the 
Kipling brand. Kor better and worse, she has 
definitely ])ut her past behind, and her people are 
far less dominated by their own national history 
than (thcr countries. They are not perptMually 
mouriiinjf their lo.st priories, ejf., dazzlinj*; victories 
of ('harles XII (;ver surrouTidinj; countries followed 
by dcpressin««- reverses, or spinning** fantastic 
dreams of futiire {ireatness. The result has been 
the evolution of a civilised community whicli has 
rea])cd the fruits of modern scientific prof^re.ss but 
has kept down the evils of industrialism and 
militarism in its social life, and organisation. 
Sweden is a country of very sm ill ])o])ulation in 
(‘omparison with its area. It has an easy (flimate 
and enough natural resc urecs to build up a decent 
standard of living*. But mere po.ssession of natural 
resources is not (‘noiui:h. “ The people should have 
the (renius to a])preeiate the necessity for the deve- 
lopment and ex])loration of these resounds this 
the Swedish people have done in an eminent 
def»:r4‘c. The ])atriot.s of ImJia wh(» view with 
suspicion everythiu{»* that comes from the West 
should do well to study the amazinj( pro{|;resK 
which has ))een made by this homogeneous people 
who have stei'red clear of the many evils which in 
India are now so fre(|uently associated with scientific 
industrialisation, and who, by their amazing success 
in planned economy, under f^enuine democratic con- 
dition.s, have demonstrated the hollowness of .tW* 
claims (J* the ‘ Laisscz Fairf ’ policy of the central 
bureaucracy, and the un.soundne.ss of the ‘ Back to 
I tdas ’ ])oliey (if the orthodox (’on^ress in this 
country. 
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Vernalization in the Tropics 

B. N. Siii^h 

University Professor of Plant Physiology^ Benares Hindu University. 

S. L. Kapoor 


Tnk (liscoViTV of lli(‘ p]M)(M\s.s (;f vomnl izat itui 
has 1)01*11 1)110 of the most roiiiarkahlo aohiovoiiioiits 
in Russian ayrioulturo. Tho oxtoiision of oultivatiun 
to tho arilio ro^ions whoro it has hitherto boon a 
hazardous task, tho oultivation of spring; wheats in 
tlio srmi-ai*i<l zoiu's of rkrainiaii stop])os whoro tho 
hit?li lomperaliin* daiiiai^o<I the crop just prior to 
hoadiiij*', tho po.ssihilitios of jrrowiiij*: iiioro than ono 
j^onoration of plants within tlio sanio yoar and tho 
gonoral iniprovonieiit in yield with roj^ard to both 
(luantity and (luality are anion<»:st otiiors a few of its 
ai'ooinplisliinonts. 

AVluToas tho results obtained ou tho utility (d* 
vorualizatiou in tho toinporato bolt have boon very 
striking' and bonetioial, our kiiowlodji:o with roj^ard 
to its ofl'ootivonoss in tho Iropios is yet nioa^ro. A 
suniinary of the* work oonduotod in those regions, 
little as it is, has already boon imblishod in previous 
issin‘s of this journal (dan. d7, »Iuly .‘17 and Fob. d9) 
and in I. A. It. biillotins (Nos. 9 and 17) aiul needs 
HO further repot it ion. 'riieso <*onti'il)utions have 
roinlerod jiood service to workers aloiif^- this line in 
fti., ways, 

(i) They have I'opularisod tlio undorstaiuliii}' 
i,f the proee.ss, and 

(//) They have revealed the aotual position of 
li'o])ieal workers in this held. 

In faot. the ilisoovery of the iiroooss of vernali- 
zation dates baok to isr)7, thouiiih it oaino to bo 
widely known only aftiT Lysenko’s oxtonsivo in- 
vest ij^at ions in 19‘JS i?i Hussia. Work in this .sjihoro 
was subsecpu'iitly started at tho Institute of 
A|.:Tieiiltural K<*S(‘arih, llenaros, luit despite tho long 
period of years oovorod in this diroot ion, it has not 
been po.ssiblo t.i put forlli earlier oonolusions. This 


has obviously been duo to tho manifold dilTieiiltios 
that needed .solution and also to tho faot that repeat- 
ed ooiifirmatioii of tho ro.sults was ronuirod. \('hilo 
discussing, the possible prospeots of tho proeoss in 
those regions it wouhl, however, not bo cAit of plaoo 
to lueiilion .some of its salient limitations ln*c‘auso of 
wbioh its working lias more frcHiuently met with 
re rath(‘r than suoec'ss. 


Climatic limitation 

(’limatio diversity has been one id' the ohief 
limitations towards the siiei e.ss of tho sohomo of 
vernalization in th(*so regions. Despite the nuirkod 
eontrast between the temperate and the tropieal 
eliniates, the investigators, me. re speeially in this 
country, have heev working along the lines selii* 
duled by foreign workers. The elimatie diversily 
eoiipled with the ahseiiee of a very definite know- 
ledge of the hehavimir of plants to differential 
environment, added by ignoi’anee of the tnvoise 
developmental phases of the tropical plants, have, 
therefore, leal the workers to eonllicting and incon- 
elusive evidence as exists to-day. This neeessilates 
taking recourse to an absolutely iiidependeiil 
enquiry before the seheiiie of vernalization ean he 
expected to yield any sueee.ssfiil results. 

Choice of dose 

The choice of vernalization dose, whieh is likely 
to dilfer for different plant species and even for* 
difTerent strains of the same speeie.s; has more 
often been arhifrary basing upon the investigations 
of foreign workers. Such ex])erimentatioii, Ihere 
for.*, has usually iuet wiih failure inslead of 
suece.s.s. The vernalized and the unvernali/ed 
seeds though strueturally indistinguishable and 
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VERNALIZATION IN THE TROPICS 

H^^ijonomically still smls. is noiiotlu'U'ss strnnglx 
conlrastod iiiotabolically and as such is easily 
aiiKMiabU* to ])hysiolojy>ical diagnosis. Since re- 
spiration has been fcuiid as the most important 
indicator of protoplasmic attivity, and enzymes 
that of vitality and vigour of the orjranism, 
so much so that to some (lleinicke, A. J., form*!! 
^niv. Atjr. Shi. J/oa. a..!. li)2d) they an' more sensi- 
tive measures of I hi* metabolic status of a tissm* 
than even the usual ihemical methods, attention 
may, therefore, be direi'ted to s(,me such (piantita- 
tive physiolc^ical characteristics in dia*»nosin;*- 
(orreet vtynalizaliou and in pmlictinji' a suitabb* 
dos(‘ within a reasonable I’an;*!* of temperature and a 
suitable ])criod of chilliim- bi'fore this process is re 
commended on a.urieultural scale to yield maximum 
elTects. A study in this rejrard reveal.s! that a hi«xher 
rate of respiration and enzymie activity is almost 
always associated with the prosi)ective dose. 

Basis of classification 

lOven the systi'iii of classification (d‘ plants into 
[i) lonjr (lay — where llowerini^ is indicatisl io be 
favourc'd by relatively lonj;- days er even contiiunuis 
illuniination, (ii) short day- where relatively short 
days are the essi'utial preliminary to induei* the 
same, and {in) day neutrals where day leimth bears 
obviously little effect on sexual reproduction, adopted 
by workers like Klebs and (lamer and Allard seems 
to be entirely empirical; and whether it is at all 
applicable to the ti’opics is a problem all im|)ortant in 
itself. Most of the crops, c.c/., millets, maize, sorj*:hum 
etc., fjrouped by these workers as short day. are 
almost invariably cultivated in this country in the 
loiif^est days of the year and which still flourish to 
their maximum. Some of them when ^nown, on the 
contrary, in short days are found to be associated 
with pi'.or yiebl and with scweral anomalies, for which 
the theory of photoperiodism fails to provide an adc- 
(|uat(* explanation. Maize may be cited as a concrete 
example in* this direction wherein amoiif; other 
abnormalities the normal stamiiiate tassels (omple 
tely trensformed into pistillate cobs when f»:rown at 
our Institute experiment station late in short winter 
days as also under controlled deficient photo perimls 
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Fig. 1 

VarloiiH traiiHltlonal forms of m(ni.s tassel (from 
a profusely bniiiclietl panicle to a plstlllato cob) 
obtained from a ])ot-ciiltiiro crop ^rown * in season * 
under normal and conlri>]Iod dcfic*liMit pbotoperiods. 

(1) Control — 14 hrs., (3) 13 hrs., (S) !) hrs„ and 
(4) 6 hrs. 

Refrigeration 

Uefrigeration for lowt'i’iiiu’ tin* temperature of 
seeds and seedlings in the tropiis is both diffieidt and 
expensive, im.re specially for the larg(‘-size seeds and 
as such has b(*(‘n om* of tin* main liandi(‘aps in the 
way of the tropical investigators. Though a eh(*ap 
ivfrigcratioii to this e(T(‘(t may as well bi* possible in 
the near future but under the pn*s<‘rit state id’ affairs 
a UK re ecniiuinie way (»f usefully applying vi'iMiaffl^fT^ 
ti(Ui in this is'gion is either in the use of the tlu'rmo- 
philie types like cotton wlu'n* the temperature is 
comparatively easy of maint(‘nanee or through the 
use of exceedingly small seeds, r.f/., tho.s<‘ of tobacco 
which of ciipy a little space ( to an oz. ) even 
when in large numbers. 

Choice of crop 

Long durationed crops eovr'ring mon'* than the 
limits (ff a single s(‘ason, gr(;wn (‘xelnsively tor cither 
the seeds or for the foliage are more diffienit to bcj 
advantageously affirled after vernalization than 
er(ips with shorter life cycle and capable of being 
used both for food and fodder, fosmopolilan crops 


675 


VERNALIZATION IN THE TROPICS 

like tobacco haviuR: an unusually wide raiii^e of 
climatic tolerance with the additional advantage of 
having: slow u:crniinatinK power are best suited for 
vernalization in these rej^iems. The acconipanyinji: 
photograph (P^ig. 2) well indicates sonic of the 
variations found in a potculture crop grown after 
seed vernalization at our experiiiient station. The 
flowering time characteristically (liffered in the tw(» 
cases, so that (as seen in the photograph) when 
blossoms in the unvernalized lot were in hud state, 
in the vernalized they were far mature and comple- 
ted fertilization. 



Fig. 2 

Showing eharacieriNtic variations in tobacco plants 
following seed vernalization. C—Control and T— 
Treated (vernalized). 

Thus, notable differences cc.iild he easily reeor- 
ded in the initiation and development of floral 
prime rdin, in the number and size of leaves, in the 
height of plants and in nicotine percentage. To 


more clearly express these variations, relevant data 
have been produced in Table I. 

tablp: 1 

y ariations Follomng Seed Vernalization in Tobacco 


Period of soaking in water “24 hrs. 

( 

Temperature during vern. -- 5'" c. 


Item. 

Control. 

Vernal ize<l. 

Date of treatment 


Nov. Ihlh 

Date of .sowing 

Dee*. 1st 

Dee*, ist 

Date of lilossoming 

March I4lli 

Mareli 1st 

Date of harvc'sting 

April Kith 

April Stli 

Av. no. c»f eai)sul(*s pci* 



plant 

K)zt()*27I) 

4():t0;‘>4'i 

Av. size of lc*af in sep cms. 

r)21)±.2-|7r) 

ITlid 

Av. height peu* plant in 



ems. 

l()(r2 « (VShfl 

!. 1‘2K0 

Nicotine* percentage* . . 

rs95 



After-effects of vernalization 

In visualizing vernalization effects eoiielusiniis 
have often been drawn by workers in this country 
upon comparative germination figures i f treatt'd and 
untreated seeds, whieh in faet is not the standard 
criterion of diagn«'sing treatment value. For, castes 
are not unei.mmon when* the final yi(‘ld is higher 
even though the germination of seeds is aenially 
retarded by such treat m(‘nts. 

Kxperimentiition has further shown that ehanges 
produced in the cells of the embryo during vernali- 
zation (institute some permanent change's of stale 
whieh are passed on to the later stages of the 
organism, so that it can w(‘ll resist the fliietuatinns 
of the cvercluinging environment. Some of the 
American cottons that failed to flourish in thc'sc 
regions gradually bridged, on i*opeated vcrnali/.a 
tion, the envirnnie gulf that exists between their 
indigenous and new surroundings. Vernalization, 
for in.st.anee, of Punjab American cotton (a thermo- 
philic type) at our experinic'nt station for .4 4 
successive generations increased both the production 
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and maturation of bolls much beyond the normal so 
that the* ^innin;; outturn increased by more than II 
times Mts usual weight. (Table II). 

TAIM.K II 

yariaiiorff in Punjab American Cotton (var. 289 F) 
Following 3 Yean Repeated y crnalization*^ 


Period of soaking in 
Temperature during 

water—Itfi hrs. 

vern. — 2lJ±r2''c. 

Item. 

Control. 

VVrunlizod. 

Date of treatment 


tlune 20tli 

Date of sowing 

July II rd 

July 8rd 

Date of blo.ssoming 

<)( t. 2nd 

Sept. 22ml 

Date of harvesting 

Dec. 5th 

Nov. nth 

Av. no. of bolls per plant 1 
Av. no. of tipp'd ^^olls per 

15*8.1:0*290 

27*6 1:0*415 

plant 

oldtOlOl 

I7*2d:0*296 


TABI.K II {('ontd.) 


Item. 

Control. 

Vernalized. 

Av. (piantity of ginning 



outturn per plant in 



gms. 

2*5-h0*04S 

8*i3±(n5(; 


*A n yours’ v<‘rn«Iizo<l orop was ohtaiiio<l J’rotn seeds 
eollootod oaoli season ns projrcny nf vtTfinli/ed plnnls and re- 
vornali/.od. The proj^rainm'*, thus, lasted for .'i siicressivo 
KoiUTutions. 

Since the methods ot“ selection ami hybridization 
have their own limitatitms, the ititrodiu tion of suit- 
able foreiijjn types has been looming larj?c in crop 
improvement work. The fact that pre-treattiient of 
seeds can impress upon the end>ryo a developmental 
pattern which ])re determines the flowerinji: lime and 
also that the pn eess of the preparation of a plant 
tow'ards rej)roduetion may as well occur in the 
embryo, makes the successful intnKliution of exotics 
in new areas possible. 


The Aboriginal Races of India 

B. S. Gulia 

Anthropologist Zoological Survey of India, C.ilcutta 


Till*: diverse ra(es and tribes that inhabit this 
eountry contain a large number who arc still in a 
primitive state subsisting either by hunting, tishifig, 
and on forest pnxluce, or by simple forms of 
agriculture. We had hitherto no definite informa- 
tion of the total number'uf these people, but thanks 
to the initiative taken by Dr J. H. Hutton, special 
statistics wewj collected in the (’eusus of 19IH ami 
the figure of 22^ millions in round number was 
obtained as the total strength of the aboriginal 
races.* This is approximately 6^% of the entire 
]>opulation of India, but if we take into ac<?ount 


’ Census of India, 1931, Vol. 1, Pt. 1, Appendix 11. 
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some of the millions and e.thl who constitute 
what have been called the “ Kxterior Castes but 
arc in reality mostly del ribalised piimitive folks in 
the proee.ss of entering the Hindu social sy.stem,® 
the actual proportion will certaiidy be twi( e or even 
thrice this figure. We thus see that the aboriginal 
or the primitive element occupies a large part of 
lmlia*s horizon ami should in all fairness receive a 
corresponding share of lier attention. I n fortu- 
nately this is not the case and the data that we 
poss(\ss about the habit.s, customs and idiysical 
atYiliities of these people are neither c.ompn‘hensive 


’ lov, cit., Appendix T. 
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nor wholly reliable. We have no central depart- 
incnt specially concerned with their interests as 
exists in the U. S. A., nor have we any permanent 
machinery exclusively devoted to their studios. 

Such information as we pos.sess about these 
tribes arc <lue to the labours of a few distinguished 
workers whcKse investigations had naturally to be 
limited to special areas. Consequently it is not 
possible to speak with as much accurate details 
regarding the racial constitution and social behavi- 
our of these folks as is possible in other countries 
similarly constituted, beyond a general outline of 
their somatic features and a broad indication of 
their place besides other races of the world. 

Kcgionally these tribes may be grouped into 
three separate zones. 

(1) A Northern and North-Eastern Division of 
about 3 million people comprising such tribes as the 
liimbu, (lurung, Lepcha, Abor, Mishmi, Mikir, Caro, 
Khasi, Naga, Kuki, Chakma, etc. They are scat- 
tered over a very large area consisting of the sub- 
Himalayan region and the mountainous territories 
of Assam and North-Eastern India merging impev- 
ceptively into those of Burma and Yunnan, and from 
which no strict line of demarcation either from the 
geographical or ethnographical standpoints can be 
drawn. 

(2) A Central Divismiy occupying small hills 
and plateaus which traverse the entire breadth of 

'^sCi^jjSrV.intry from the (lulf of Cambay to the Oris.saii 
coasts. It comprises the Bhil ; the (lond, the Kol, the 
Oraon, the Munda Santal tribes, etc., and is by far 
the largest group eontaiiiing altogether about 18 
millio]! people. 

(3) The third or the Southern Division is the 
smallest and contains a little over I hundred 
thousand people spread over the hills of southern 
India, specially the ranges along the extreme south- 
western strip of the peninsula. 

There is a rough parallel between the geogra- 
phical distribution and the linguistic affinities of 
these tribes. Among the Northern and Northeastern 
Group the hiTiguages spoken belong to the Tibeto- 
Chinese family with the exception of a small island 


formed by the Khasi in Assam, and the languages 
spoken in Lahoul, Chamba and Kanardar not far 
from the Simla Hills which though outwardly Tibeto- 
Ghinese contain an underlying strain considered by 
linguists to be * Austric ’ " ^ 

The Tibeto-Chinese languages are essentially 
isolating or monosyllabic, though among the Tibeto- 
Burman branch to which the majority of ^thc tribal 
languages of Assam and Burma belong, the agglutin 
native principle has now superseded the isolating. 
The characteristic features of these languages arc 
that they do not possess the real verb ** and are 
fitted to expre.ss concrete ideas only; but with the 
march of progress and contact with other languages, 
some of them are also developing at the present time 
a mechanism for expressing abstract ideas from the 
concrete. 

In the rontral Division on the other hand, tin? 
languages spoken belong chiefly to the ‘ Munda ’ 
branch of the Austric family, except the Bhil, the 
Gond, the Oraon, etc., who have adopted Aryan and 
Dravidian speeches in place of their original mother 
tongues. 

Like Tibeto-Burman, ‘ Austric * is also aggluti- 
native, but in this language the use (»f ‘ suffixes ’ has 
developed in an extraordinary degree. Its chief 
distinguishing trait however is the use of ‘ inflexes ' 
which no other language possesses to the same 
extent. 

The Southern Group of aborigines now speak 
entirely Dravidian languages in corrupt forms. It 
is certain that their original mother tongues were 
differenl, either of Austric affinities, or as seems 
possible among some at any rate, bearing relation- 
ship to the languages spoken in the Malay Peninsula 
or the Andaman Islands. Evidence of the existence 
of Austric languages has not been found beyond the 
Ganjarn district among the Savaras, and in the 
absence of any systematic investigation of the tribal 
languages of southern India we have no means of 
knowing if any of them still retain an underlying 
strain other than Dravidian. Incidentally it is a 
sad reflection on Indian scholarship that no trained 
Indian linguist has undertaken this work and it has 


*OriegHoii, 8ir George — Linguistic Survey of India f Vol. J. 
Pt. I,^pp. 55-59, 1927, Calcutta. 
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THE ABORIGINAL RACES OF INDIA 

beep left to Dr M. B. Kmeneau of the Yale University 
to cYnie all the way from the U. S. A. to eolleet fii-st 
hand materials on Toda and Kadafjfu in their pro- 
jected comprehensive study of the Indian tribal 
lani^ua^es. 

Attrition has been drawn to the parallelism 
^tween the regional and linguistic distributions of 
tnese tribes but this parallelism does not extend to 
their physical features. 

*Somafieally, they show independent alignments 
not corresponding to their linguistic divisions. 
Languagcjias is well known, is too often abandoned 
tor another, and mention has already been made of 
the many instances in this country where entire 
tribes have adopted more forceful intruding 
languages against which their simpler speeches could 
not hold their own. Such, however, is not the ease 
with physical characters which are fixed by heredity 
and cannot be ajtere<i except through mlscegeutition. 
The greater stability of the physical traits has, there- 
fore, been regarded as a truer basis for i*acial differ- 
entiation; and in the classification cf races stress is 
no longer laid on the language or habitat but on the 
bodily coiistitutioii. The use of i)hilologieal terms 
like* Aryan,* ‘ Dravidian,* or * Mon-khmer * in the 
racial sense, has no authority and is eonse<picntly to 
be deprecated. 

Judged by their somatic traits there is first of 
all an underlying Negrito strain in the aboriginal 
population of India. At the present time it is no 
doubt greatly submerged but remnants arc still 
found in remote bills, and from the evidence avail- 
able there is hardly any doubt that it was much more 
widely spread at one time. The presence of a 
Negrito race in almost in its pure form has long been 
recognised among the inhabitants of the Andaman 
Islands but its existence in the Indian continent was 
not considered established. Kven so well informed 
a scholar as Sir Herbert Rislcy * considered that ‘ ‘ no 
good obsemer had as yet found among any of the 
liidian races a head of hair that could be correctly 
described as * wooly * although the terms * wooly * 
and * frizzly * were often loosely applied to the wavy 
hair not uncommon among the Dravidians.’* It is 


*Slr Herbert — People of India, p. 5, 1/15. 
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true that the term * wooly * is not strictly applicable 
to human hair; the sheep’s wool being of a tiner 
texture and shows the true pile formation which can 
only he made artificially in man.'* But instances of 
spirally curved hair with tiny spirals misnamed 
‘ wooly,* and slightly longer but tightly coiled 
spirals known as * frizzly * are not absent among 
aboriginal races of this country. As early as 1903- 
1904 Prof, li Lapieque of the University of Paris and 
now an illustrious member of the Kreneh Academy 
visited the Kadar settlements at Mount Stew*ard in 
the Annnmalais Hills on a scientific mission sent by 
the (fovernincnt of Prance, and called attention to 
the existence of a primitive Negroid race among the 
aborigines, of these parts.'* He found them to be of 
short stature with black skin colour, ‘ wooly * hair 
(chvelures eropues) and bodily proportions 
approaching those of the Kthiopians." The cephalic 
index however was dolichocephalic — a character 
which in his opinion, distinguished them from the 
true Negritos. 

Unfortunately Uapicque’s researches w'cre 
published in journals not easily aeeessihio to 
anthropologists and was probably responsible for the 
comparative ignorance of the im])orfanec of his 
discoveries. 

In the course of a survey of the primitive tribes 
living in the Annamalais Hills and its ranges which 
extend .southwards iii the Cochin and Trnvancore 
States in the winters of 1928 and 1929, the present 
writer,, then unaware of Lapicque’s investigations, 
independently discovered among the Kadars and 
Piilyans remnants of a race possessing spirSlty 
eiirvcil hair." In the majority of eases the hair was 
found to be similar to that of the Melanesians, con- 
sisting of long tightly coiled spirals, but there were 
also a few* who possessed short spirals eh a raet eristic 
of the hair wrongfully called ‘ wooly *. The 
average stature of these people is very short (nieaii- 
1513 mm.) and the skin colour dark choeolale brown 
approaching black. The nose is fiat and broad and 


’ Martin, KwUAf—Lehrbuch der Anthropoloffu , Vol. I, 
p. 214, 1928. 

•Lapicque, Louis — Hull, der Mus., D'llist. Nat., XI, 2S3-85, 
Paris, 1905. 

’ I^picquc Louis — Comptes rendua dm seances dv la Socirte 
de Bioloyie, 58; 949; Paris, 1905. 

•Ouha, B. Nature, 121, m ; 1928; 123, 942-43, 1929. 
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not unoften everted. It is true that the head shape 
of the Kadars in general is dolichocephalic hut 
among the individuals with frizzly hair a marked 
tendency was noticed for a rise in the cephalic 
index to mesoccphaly. The presence of two indivi- 
duals with 77*34 and 79*29 as the values of their 
index, and the recent discovery of a brachycephalic 
individual with the so-called ‘ wooly * hair among 
the aborigines of the Rajmahal Hills® would seem 
to indicate that the basis of the Negritos of India 
was probably mesoce])hali({ if not brachycephalic 
like the Andamanese, and not dolichocephalic as 
Lapicque had thought, but large admixture with a 
primitive longheaded race had affected the general 
shape of their head.'® Somewhat similar conditions 
appear to have taken place among the Semangs of 
the Malay Peninsula who are mesocephalic, and it 
is noteworthy that the designs found in their 
bamboo combs are identical with those used by 
Kadar women." We have no definite proof of the 
presence of spirally curved hair among other 
aboriginal tribes of southern India though reports 
of such occurrences among the Irulati'* and the 
Wynaad tribes have recently been made. B>om 
somatoinetric and morphological evidence it seems 
highly probable that among a large section of the 
primitive tribes of South India, such as the Nattu 
Malayans, Yenivos, etc., there ■ has been a large 
admixture of Njogrito blood'^ and it Is not unlikely 
that many more instances of frizzly hair will be found 
in the extreme interior of these hills if carefully 
V^f/?o'fed. 

Outside the Hajrriahal hills no instances of 
spirally curved hair have been reported so far from 
Upper India, but Hutton,'* not long ago, drew 
attention to the presence of frizzly hair among a 
section of the Atigami Nagas. This strengthens the 
suggestion of their linkage with the Semangs of the 
Malay Peninsula already mentioned, and possibly 

* Sarkar, H.— Nature, J37, 1035, 1030. 

Ouhfi, K. H, — The Racial Affinities of the . Peoples of 
India. Census nf hulia, Vul. 1, Pt. Ill, pp. Mi, 1936. 

»Prcuss, Dr K. Vol. LXXV, pp. 345-348, 

364-301), 1890. 


also with the Andamanese who seem to have reached 
their present habitats from the same regions in very 
ancient times. 

The Negrito substratum in the Indian population ' 
whose remnants are still found in isolated tracts 
would thus appear to have been much more widely 
spread originall.v hut mostly submerged at the 
present time and in all probability not uiVJonnected 
with the Nergitos of Malay Peninsula and of Ib'i^ 
Island of the Indian Ocean, though the latter hiva 
preserved in their isolation the characteristic features 
of the race in a much purer from. 

Resides the Negritos, the most important element 
in the aboriginal tribes of southern and central India 
is a dark short statiired type with long head and 
broad fiat noisc. The stature is net so short as that 
of the Negritos })Ut the skin colour is much the same, 
varying from tawny to dark chocolate brown. In 
the shape of the nose and the face there is no 
appreciable difference, there being the same tendency 
in the face to project forwards, and in both, the lips 
are thick and often everted. What distinguishes the 
latter, however from the Negritos is the form of the 
hair which in general is wavy and sometimes curly 
but never frizzly. Various opinions have born 
expressed regarding the tnic affinitie.s of this type 
but when all th^e somatic traits are taken into 
consideration, its kinship with the Australian rac'c 
seems undoubted. It is true that the^ keel ’ so 
commonly found in the Australian skull is absent in 
it and the amount of facial and bodily hair is not 
like anything so profuse as among the typical 
Australian. In general also, though the supra 
orbital regions are well marked, the depth of tho 
nasal root and the fcfmation of the lower forehead 
are not so characteristic as among the Australian, 
though in an appreciable number the supra-orbital 
regions are equally stout and the nasal root shows 
the same sunkenness. In other characters, however, 
such as stature, form and proportions of the head, 
face, the nose and the skin colour, the resemblances 
to the Australian aborigines are very striking. 

In a recent study of the anthropometry of the 
Australian tribes Dr W. W. Howells’'^ has discussed 
their affinities with the primitive races of Melanesia. 
Indonesia and Asia, and after a careful comparison 


"Hullbn, J. H.— rc«Mw of India, Vol. I, Pt. I, 1935. 

**Ouha, B. i- pp. xlnii xlix, 1935, wHowoIIb, VV. Vf.r^Papers of the Peabody Muscui 

“Hutton, J in India, Vol. VII, pp. 257-262, 1927. Horyall University, Vol. XXVI, No. I, pp* 59-67, 1937. 
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THE ABORIGINAL RACES OF INDIA 

of their physical characters has come to the 
contusion that their closest correspoiideiiec is with 
the veddahs of Ceylon. With the Indian tribes such 
as the Chenchus of southern India, while in form and 
proportions the resemblance is stronj^, 1h(‘ absolute 
dimensions are somewhat larjrer in the Australians, 
specially the facial breadth. Jt is time that the face 

whole is much narvower anions the Indian tribes 
but it is not uniform in the Australian tribes either, 
and in one at least, namely, the North (Vntral 
Australians, the ma.xiimim breadth of the face was 
found by Spencer and (lillen to be bU. SI aj^ainst 
131.2 of tlje Kols,^« 131.70±().17 of the Mundas 
and 132.07 :±-().4 of the Malpaharias.*'* When all 
the characters are considered there app(*ars to b(‘ a 
rejfular j^rndation in these three ra<*ial ^n)ui)s the 
Australians arc the larjiest and show the characters 
in the most proiiounc(?d form, then conn‘ the Veddahs 
and lastly the Indian tribes. Exce])t for their 
comparative smallness, the likeness between them is 
unmistakable and there cannot be any doubt about 
the existence of a genetic relationship betw'een the 
three. 

Sewell and the present writer^” therefore, have 
thought it more appropriate to describe them as 
ProtO’Axistraloid which suggests the presence of the 
chief somatic characters of this racial family in a less 
developed form, and there seems no justification for 
calling them “ Wddoid ” wlu‘n we consider, as 
shown by Howells,-" that the resemblance of the 
Veddahs is much greater with the Australians than 
with ony of the Indian tribes. Still more 
unfortunate is the use of such: expre.ssions as 
“ Pre-Dravidians,'' which if anything merely gives 
a chronological sequence to the unauthorised 
application of a linguistic term in the racial sense. 

This Proto-Australoid type is the dominant 
element among the aborigines of central and southern 

*• Chatterjee, B. K. — Unpublished iiiuterials. 

^'Basu, P.* C. — Trans. Bosv Itf'sfareh Institute, Vol. VIII, 
p. 224, 1933. 

“Sarkar, S. — Trans. Ttose Research Institute Vol. XI, 
p. 149, 193«. 

“Guhn, B. 8 An Outline of the Racial Kthnolufjy of 

India, p. 131, 1937. 

’"HowellH, W. NV.— loc. cit., p. 07 J 


India. We have no precise information of the 
earliest drift of this race in India, but in the ancient 
sites at Aditanallur in the Tinneyvelley district of 
south India its remains have been found. 

In the early Sanskrit literature also there arc 
frequent mention of a race of aborigines generically 
referred to as “ Nishads whom the Vedic 
settlers encountered in their expansion south-east- 
wards. The descriptions given of their physical 
characters leave no doubt that the Proto-Australoids 
were meant, with whose distinguishing features they 
appeared to be well acquainted. 

Judging from their present distribution the 
l*n»to- Australoid tribes appeared to have come later 
than the Negritos and pressed tliem gradually into 
the marginal and less hospitable parts in which their 
remnants still survive today, though in the process 
of this a great deal of their blood was gradually 
absorbed. There is no doubt that the Proto- 
Australoid eh^ment is not confined to the aboriginal 
population only but has entered very considerably 
in the Indian population in general. Indications are 
not wanting also that even in the sub-Hi nialayan 
and the northeastern frontier countries where the 
Tibeto-(hinese speaking tribes are encountered at 
present, there is an underlying substratum of this 
element in several places. Hut the chief racial 
constituents in these regions are essentially 
Mongoloid and ct.nform to two distinct bio-types, 
namely a round headed one wliicb is tall and large 
bodied in the north, specially in Sikkim, and in 
Bhutan, where Tibetan infiltration has taken place, 
and short and small in the southeastern pa. Ci' 
Bengal bordering on Burma. In the former sub- 
type the skin-colour is light brown and the eyes are 
slitlike witli marked presence of the epicanthic fold. 
The nose though flat is narrow and long and both 
the head and the face arc round. Bike the body the 
head is massive and the absolute dimensions are 
greater than any other race living in this country. 
The other sub-type is darker in skin colour and much 
shorter in stature. The head is also round but 
.smaller and the epicanthic fold is less marked. The 
nose is broader and shorter and there is not in- 
freipiently a tendency for the face to protrude for- 

’’Chandu, K}iniapraaad--*T/(£ Indo-Aryan Races, pp. 4-0, 
1910. 
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wards, though nothing like the extent found among 
the Negritos and the Prolo-AustraloicJ tribes. 

Compared to the former also the vault of the 
head is lower and the fare shorter. This sub-type 
is undoubtediy more prim it ve, and may appropriate- 
ly be called Pnlae-Mtmfjoloid. Though the main 
distribution of this sub-type is in Burma and the 
mountainous regions, adjoining that country, it has 
penetrated well into Assam and is not altogether 
absent in the siib-Himalayan regions specially among 
the primitive races of these parts like the liCpchas. 

The second Mongoloid element is of medium 
statui*e with a skin-colour darker than that of the 
Tibetan but lighter than that of the Palac- 
Mcngoloitl. The characters of the eye and the 
facial (ast are essentially Mongoloid but the 
epicanthic fold is not so conspicuous as among the 
Tibetan group. Its chief distinguishing feature, is 
the form and shape of the head. The back of the 
head is neither tlattened nor rounded among the 
truly brachycepbalic races, but bulges outwards. 
The breadth is also smaller and its proportion to the 
length is less. Though the actual values of the 
cephalic index often come within mesocephaly the 
essential long-headed character of the race cannot 
be doubted. This was recognised by Sir William 
Turner^^ as early as the beginning of this century 
an,tl all subsequent studies have confirmed the 
conclusions reached by him regarding the headshape 
of the Assamese hill tribes, though no doubt the 
■J^fl^lafl-Mom/oloid strain, which forms a constituent 
of heir compositioTi is responsible for a ri.se in the 
cephalic index noticetl in many parts occupied by 
these tribes. 

(Compared to the tribes of central and southern 
India, the Mongoloid tribes of northeastern India 
arc more recent and are mainly concentrated in these 
parts, but it would not be wrong in stating that their 
iniluence has also penetrated into the main land of 
India as judged from the presence of undoubted 
Mongoloid features among many people. It is 
however true that this penetration is still mostly 
confined to the districts contiguous to their 

” Turner, SMr Williitm — Tranit. Roy, Soo. Kdim.y Vol. 39, 
pp. 700-749, 1900. 




habitations and is not so deep and extensive as is 
the case with the Proto-Australoid race. 

1 have so far discussed the different racial 
elements in the Indian aboriginal tribes frotu the* 
uiithropometric standpoint. In recent years 
considerable advance has been made in the study of 
blood group distributions of various races. It is as 
yet too early to assess the full significanee of these 
studies, though the results so far obtained do 
indicate any close correspondence between ^hc 
re.siilts of anthropometric investigations and the 
blood group differences; but there is iu|, doub{ that 
these biochemical differences are determined by 
heredity and are of great value in investigations of 
racial differencc.s. It would, however, lie a mistake 
lo regard them as supplanting the findings from 
morphological stiulics but rather as suppletnontury 
to such works as they provide important addi- 
tional criteria. 

In India, agglutinogen tests have been made on 
a few primitive groups, namely, the Paniyaiis of 
Wynuad,’^'* the llluvas of Cochin,®* the Hill Males, 
Sanlals and Oraons of central India,®’’ and small 
groups of the Nepalese and Bcpchas of the Darjeeling 
district.®^’ The data though small are very sugges- 
tive and indicate a clear divergence between tlie 
south Indian aiul central Indian tribes. In the 
former there is a marked preponderance of the blood 
group A — the percentage among the Panyana being 
as high as 60.40 ®’‘ it is interesting that this is very 
similar to that of the central Australian tribes 
among whom Clcland found the percentage of A to 
be 61.9.®* ' 

Among the central Indian tribes on the other 
hand the Santals®® show a considerable preponderance 
of H over A, a feature that is also true of some of 
the depressed castes of Bengal,®® e.gr., the Bagdis who 
.show a blood group distribution closely parallel to 
that found among the Santals. The Hill Males®® and 
the Oraons®* show a slightly lesser preponderance 

"Aiyuppan, A^^Current Rciaice, pp. 493-94, 1930. 

** Macfurlane, E. W. E. — /btiZ., pp. ((53-34, 193(1. 

”Harkar, S.— J6ui., p. 283, 1938. 

“Macfarlane, E. W. E.— A/on, 159, 1937. 

"Clelaml, J. B^Science, Vol. 77, pp. 260-61, 1933. 

*• Harkar, S — loo. cit., p. 283, 1937. 

pMacfarlane, E. W. B^oumal of Genetics, 36f 2, 19:1“ 
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of B over A than the first two as well as low 
percentage of agglutinogen H. A plausible explana- 
tion biay be found in the fact that the latter are both 
Dravidian speaking and they probably migrated 
from south India in comparatively recent historical 
timcs.^® 

. Among the Mongoloid peoples of the Darjeeling 
<n(|trict the proportions of the blood group frequen- 
cies are not quite similar to either of the last two 
but rather to those of the Chinese."^ There is not 
the prepoiiderance of B that is found among the 
central Indian tribes, but the proport i(uis of the 
three blood, groups arc about equal though they are 
closer to the north Indian eonditions'’^ than to those 
of southern India. 

These results are not cont radii tory to those 
obtained fmni anthropometrie stiulies but tend to 
support the contention that the .south Indian tribes 
retain more the original conditions of the Proto- 
Australoid race in whicdi there was a scarcity of 
agglutinogen B, as shown when comparisons are 
made with the Australian tribes. If, as some 
workers postulate, the mutation to B ociurred in 
central India, this happened after the present south 
Indian tribes had separated from their main stock in 
central India. The lower frequency of P» among the 
two Mongoloid races of the Darjeeling district is 
probably due to their isolation from the centre of 
mutation to B in central India — they having received 
the agglutinogen B from a different centre of muta- 

** Vcnkatachnri, 0. S. — CtnfiUft of India^ XX, App. tl, 
2ti7-79, 1931. 

” Mocfarlanc, E. W. K.- Uu\ cit,, 19.37. 

"Z&irf. — Journal of Gent tics, 36, 2, 1938. 


tioii in China where the mutation rate was apparent- 
ly lower and from where it has spread west and 
southwards in Assam, Burma and the Himalayan 
regions.®*^ 

To conehifle, wo find four major strains In the 
aboriginal population of India, namely, (i) an 
underlying substratum of a primitive Negrito race 
which is found in comparative purity, among the 
Andamanese and the Semaiigs of the Malay Penin- 
sula but its wide presence at one time in the main 
land of India is indicated by the survival of small 
remnants in isolated tracts of different parts of 
India, (ii) a Proto- Australoifl race having close 
affinities with the Veddahs and the alioriginal tribes 
of Australia which arriveil subsequently and pushed 
back and absorbed the Negrito tribes and now forms 
the dominant element in the central and south Indian 
tribes. These two eonstitnte the eliief racial 
elements in the primitive population of central and 
south India with a shade of Mongoloid admixture 
here and there, though the latter remains distinct 
from the two groups and is composed of (m) a bra- 
ehyeephalic element divided into a more primitive 
short, and an advanced tall large bodied snb-types. 
These are found mostly in the sub-Himalnynri 
regions and Burma and are distinct from (ir) the 
luediiim statured dolichocephalic element -whieli is 
chiefly distributed in the Assam bills mixed no doubt 
with short statured Palae-Moiigoloids. 

The Mongoloid races arrived last and though 
contributing to .some extent to the racial make-up 
of the Indian population, have in the main remained 
distinct and confined their influences to the rc;;»^n‘: 
adjoining their hahiiations. 

” MsK'f.arlnnr, E. \V. E. — ibstra{'f.s of IHstusaionSf Jnd. Sc, 
Cotiy. Cal«‘uttii, .34, 19.3S. 
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Water Hyacinth— A Problem for Bengal 

Baikuntha Kumar Kar 

Bose Research Institute, Calcutta 


Watkr liyaeiiilli (Kichhoniin sp.) an indiffonous 
water plant frciii Brazil attracted l>y its beautiful 
lilac fl()weT*s was broii{»-ht to India by some stray 
traveller as an ornamental plant for the R:arden 
tanks, and has now become one of the most serious 
'pests in our country and specially in Benj^al where 
the vast stretches of water, tanks and waterways 
have provided an ideal pbu'e for their propairation. 
The siltiufj: of river beds, the chokinfr of the natural 
flow of the rivers, staj^nation of water stretches by 
railway embankments and lack of proper irrij^atioTj 
syvstem have all luiconsc iously and jjradually 
facilitated the pn^pa^^ation of this water plant. In 
villages where tank water is consumed, the infec- 
tion of this pest has led to deterioration of jjfcneral 
health and vitality of the people. The stafjnant 
water with decayinj? orfcanic matters has become an 
ideal place for mos(piito breedinjj:. Due to the rapid 
vegetative M:rowth of water hyacinth the rice fields, 
in Eastern Berif^al particularly, have also been in- 
fected and it is now a serious problem to tackle 
with. 

The BenR:a] (fovernment recently orf^anised a 
■mfat^-hvncinth week for propap:anda and for 
eradication work of this unwanted pest. It is 
necessary that this problem should receive the 
sincere attention of the villaf^ers because the 
solution of this problem is possible only with the 
active support of those who sufl'er the most. But 
how far are the poor viHnifers able to support any 
scheme is the (piestion, without the (lovermnent 
finances at the back and initiation of the scheme 
on nation-wide scale? AVater hyacinth problem is 
a pretty old one in r^en^al and it has baffled all 
the efforts of eradication upto this time because no 
systematic scheme has yet been adopted and more- 
over no efficient method is known to successfully 
eradicate it. lUit it is certain that piecemeal efforts 
would lead nowhere. It is therefore very essential 
that in these days of national reorganisation and 

m 


rural uplift serious efforts on a well planni^ 
scientific basis should be ma<le to rid Bengal of this 
obnoxious pest. More than two years of scientific 
research on water hyacinth problem in (trissa '*has 
convinced the writer that there is no other way to 
tackle this problem except to study the physiological 
anil agronomical behavii nr of the plant and to 
apply such knowledge as accumulates to adopting 
some eflivient and constant mechanical means to 
check its pn.pagalion and successful eradication. 

It is generally believed, and rightly so, that 
water hyacinth projiagates vegetal ively i.r., any 
portion containing a piece of stem can give out 
root;; and form new plants, r.r by giving out runners 
which can produce innumerable iilantlets which get 
separated from the mother plant by wind or water 
current and each continues as a separate floating 
plant repeating thv same vegetative propagation. 
Therefore if a tank or a stretch of water is thoroughly 
cleareil of its water hyacinth we should not expect 
any nn.re w\iter hyacinth in it unless it is contami- 
nated again from outside. But in field experiments 
the re.sult is fcuind to be different because water 
hyacinth propagates by seeds also. By clearing 
the floating plants alone, we cannot, therefore, 
expcci to check its propagation. The seeds which 
are ridgeil and borne in a capsule are very minute, 
about 21 Mfi mm. in length, and the diameter at the 
thicke.st zone being 12/Ifi mm. The spike which 
bears capsules containing I he seeds, bends and 
discharges the ripe seeds into the water, which 
sink down. It was beei\ fouml that such seeds 
remain viable even for a period of five years or 
more. Therefore there will always he a source of 
supply of water hyacinth seedlings in a tank from 
which all floating plants have been cleared off. 
This important fact needs attention. 
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WATER HYACINTH - A PROBLEM FOR BENGAL 

The seeds «enuiiwite when rjivournble eninlilinns 
• oe.cul*. The see<ls niny avnil of eoiulitioi\s enndueive 
to their jieniiiiuition in various ways. In tanks or 
plaees wllieh are periialieally flooded aiul sheltcn* 
water hyaeinth the seeds einhedded in I he mud dry 
up with t|ie (onrm.!; of the tliy season and terminate 
^\vith the eomiJiy- (d‘ rains. Tlu* se(‘ds whivli drop 
or^rest on the si<les of the* tank find an op])orluidt\ 
to j»:erniinate when the water reeedes. The water 
hyaeinth whieh eneroaelies into the riee fiehls 
^•ernfinate when fields are ayain thuwled and linuijudit 
under eultivation. The seeds j;'e»‘“diia1e »)n the sur 
face cf the soil at the ])e«inninf»‘ of rains or whenever' 
the humidity, soil nuustiirc* and 1(‘mp<‘rature are 
suitable. Th(‘ setsHinjis l»(‘t.dn tln'ir lir<‘ as land 
l)lants. tixinjr t lumiseivt's in tin* soil ami when the 
fiel^ls ai'e Hooded <»r subnierijjsl they thial up, break 
in»- away from tin* ria)t stock with the help of their 
developin': leaves, whieli serve as a sort of paddles 
and bejL!:in their existmiee as Hoatiim plants. The 
seedlings have reuiarkable power of survivin»»' 
submersion. 

'Pile adult plants are capable of ^rowin;.: under 
varied eoiiditions. 'Plu'y resist a c'oiisiderable ileuree 
of droiij:ht and (am thrive in a wide ranye of hydro 
.y’en i'Ui eoneeiil rat ion. It has been tried to ermlieate 


them by usin^ inor<:anie (li(Miiieal poisons but vast- 
ness of the pi’oblem and praidieal difli'eulties stand 
in the way. It is found that plants ^rowin;» in a 
sub-lethal solution tolerate eoneentration whieh are 
leth.al to ‘ unedueat(‘d ’ plants. 

The behaviour and the natui’e of the water 
hyaeinth plant as de.sei’ibed above elearly show 
that systematie eradiiuition work should be done in 
pro])er season to produee elTeet. Water hyaeinth 
sets seeds oidy in the autumn in Oelober and 
November. W(* ean tak(‘ advantage of this fact 
I»y introdueinjr eradieation work bebue the ])lants 
shed their .seeds into the water i.r., water-st retehes 
should be eleare(| before the end of September. 
This will minimise to a lar^e extent the in(.*idene<‘ 
(d‘ juH.paiialion thiam^ih see(llin!is a!id ultimately 
ve^i'tative propa.irat ion. I)elini1(‘ areas should be 
seteet«M| and put under obsi'rvat ion. As our 
knowledge stand at present, no other effieieiit 
method of eradication except niec lianica! is ]»(»ssible 
and when labour is so cheap, a well-planned s( heme 
; 4 'one through in proptu' season would certainly lead 
in tiim‘ to (‘omplete clu'ck and .su('C(>.ssfu) eradieation 
( f this plant. When by human lalMUir forests are 
cleared, deseils ar’(‘ broimht under cultivation, fresh 
land is leeovm'cd from sea, it is also possible by 
pi(.per organisation to ;:et rid of this pest in 
r»eie:al. 


Mathematics in Irrigation 


Dr N. k. Boise 

trru;ation Ko.se;neli JiiNlitiite, l/.ilmro 

“ Wii \T has niatheniat ics uot to do with irriv di«»n 
This (|uestion has beell’ pul very often not only by 
laymen but even by malhematiciaiis themselves. 
Before show'iny; how intimately d<M*.s mathematics, 
even hif^her mathematics, enter into (‘vei-y phase 
of irrij^ation, I shall explain how irrigation 
is practised in one of the premier irrifiation 
prtvinees of the world, namely, the Punjab. 
It is well kiK'wn that there is not a sinjjle 
liver in ,the. Punjab tliat has not been lapiie^ for 
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tlu' purpose ol. i rri^.'it loll. 'I’he river •Ihclum has 
been tapped twice, th(‘ ('hiMiab three’ limes, the liavi 
three times, the l*>eas and the Sutlej four times ami 
the Punjnad (where the five* riv(‘rs join) (Uice. Kveii 
the ohimna which forms the (‘astern boundary of the 
]>rovince has not bc’en neglected. The rainfall in 
the' Punjab is scanty, specially in the i*ejiions away 
from the hills, but fortunately its rivers carry 
euoujrh volume of water. AlosJ of them have their 
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MATHEMATICS IN IRRIGATION 

nrij>iiis in tin* nC the Hinnilaviis and tlioir 

supply rises eonsiderably in inlvanee nf the monsoon 
and ])ersists mneli Intel*. So starting: from the middle 
or Mai*eh when the rivers are snowIVvl there Hows 



up the supply in the* river. The level of water up 
stream of this weir is maintained and manitinlateil 
])y a series of «ates or shutters on the weir so that 
by raisinjn and lowerin'.*- as many of lhe.se j»at(\s or, 
shult<*rs as miK'h water is led down the river as is 
thoujrht neet*s.sary and the upstream I'iver l(‘vel is 
maintained at sueh a lieij^ht that pniper su])])ly ean 
he tV<l into the (aiials that take otT upstream of the 
weir. Ki^. 1 shows the river (Mieiiah above the wi‘ii^ 
at Khanki where tin* bi^-^esl <‘anal system of 
i^iinjab takes off. the Lower (‘henab (’anal. It 
shows th(‘ weir that hail been built here in 1892 !Ki 
to supply wat(‘r to one of the riehest •eolonivs of 
the Punjab, the Ijyallpur colony. Tin* wdiole si>an 
of the river is about a mile and a masonyy bund had 
been put across the river so that when the river 
is low, “:ates and shutters are used t«) hea<l up the 
river. This creates a vast p»md up.stream of the 
weir which supplies water into the i-anal <luriim 
))eriods of low diseharues in the rivm*, in the 
months of Deeembm*. daiiuary and h’ebrn.iry. Some 
times even durin**- January ami F<‘bruary a sudden 
freshet comes in the river and the ])ond is 
replenished. 


a steady stream of water through these rivers rij^ht Tlie mns(.ni*,y structure that ponds uj) the water 

to the end of Oitober, sometimes <‘ven to the middle is j*:enerally built on the beds of the rivers that are 



i'i-i* when it is generally the seejiame water 
.* hills the iiK.nsoon rainfall in the hills 
nd ])ei*eolated into mountains and submontain* 
,j.. ts (Mj/.iiiy out and iVediii!;- the rivers after the 
monsoon is over. This steady supply from the 
middle td' March to the middle of November is 
utilise<l for the purpose of iri*i»ation by buildinf? a 
weir or a dam across the river. A weir or a dam 
is a masonry struelKre built across the river to head 


mostly sandy in India. Kijr. II slniws tlie loiij*itndi 
mil section of sueh a structure built <m the rivn- 
(’henab at Marala. It will be sei'U from this li'*nrr 
that this structure ei nsists of reinforced concreh- 
work shown shaded by slantin**: lines restinjj^’ on lln 
sandy betl of tin* river. It will be seen that in 
the JiiH:he.st part of this structure known as tin 
crest there is a shutter shown down, its erect posi 

tionlbeinj^ marked dotted. There are three vertical 

* « 
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MATHEMATICS IN IRRIGATION 

strucliUTs inurkcd A, l> ami ( —thoy }n*(‘ known as 
Jincs*of w(‘lls. I shall (‘xi)lain lattM* on thoii* riin<*- 
lions; thry arc now bcin.L:’ ri'placcd l),y slicel jhlcs 
as the lallcr arc nioir cliicicnl tlian the wt'lls. The 
two wells A and (' toncihcr with the shaded eon- 
eroto portion form one unit built on the alluvial 


tliis imi)aet takes i>laee on tin* eonerete struct lire 
the sandy river bial will mil be able to stand all 
the turbulenee theri'by imidueed and bi”- seoiii’ 
holes will be iri*ated whii'h will make the stiaieluiv 
of the weir v(‘ry iinsafc'. This impact and the snbse- 
(pient tiirbulenci* is technically km)wn ois “ Standin*; 
Wave It lias the ap]K'arance of a forthy 
iiiass of water beinu' {generated every secoml and 



*'i}»’. III. a. 


bed of the river. On the upstreani and downstream 
of this unit there are h(*avy concrete blocks laid 
in layers on dry stones resting' on sand. The top 
lev(*ls <-f these b!o< ks ari‘ tlusli with the bed lev(‘ls 
of the river and lh(‘ level of the crest is about 10 
feet bibber. So that with the hel]) of the shutters 

about H) fe(‘t (lejitli of pond may be obtained in 

rivers of low suiiply. WImmi there is a flood pa.ssinir 
in the river tin* shntteis ai-e laid <l<»wn ami due to 
the height of the crest alone flic rivei’ level upstream 
is raistui to soniethin«i' like 20 feet above the IkmI 

of river. It will be seen from Kiy. Ill (a) that the 

river is flowiiifi: over the cre.st and on the down 
stream sidi' where theiv is a slopin**' tloor a jet of 
water with hij^li velocity slioids d(;wn the inclined 
floor. .Vow the ili'pth of water <.n the downstream 
side of the weir depends on the i-oiiditions of tin* 
river below ^he w(*ir. Here tin* slo])e of tin* river 
is flat and the depth of water corresjmmlinfily more, 
so that the fast moving jet of water c(»minj> down 
tin* slopirijH’ iloer meets the slow movinjr mas.*; of 
water of the natural river. There is a viob*nt im- 
pact when* lot of turbulence is created ami ujdess 


dyiu.i»- out as it flows down tin* river. It is*, there- 
fore, very essential to know where this Stamliuji: 
Wave will form ami how far its effei t will extend 
d<»wnsti*eam fci* differ(*nt i*iver conditions, becausi* 
it is absolutely neces.sary to kc'ep the wlnde leimtb 
of the .standin<>- wave* on the lloor and it must not 


D, /, 




./>» 
III. 


be alb;we»l to extend beyond the «|ownstr(‘am 
bbu ks. Moi-eovcr the point where tin* Stamline- 
Wave foi’iMs must remain on the slo])in^ lloor as 
otherwise on tin* hori/ontal lloor its position is very 
unsteady. Herein eomes mat li(*niati(*s to tin* bel|) 
of eimineers. The theory of Slamliny- Wavi* is as 
follows: Kie. Ill shows dia^rammatically the for- 
mation of a Stamline- Wave, uhj'v rcpi'es *nts a mai-is 
of water movinj* 1hi*i)U{;ji the Stamline- Wave, in 
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MATHEMATICS IN IRRIGATION 

.‘i shoH iiilcrv;il «>r lime il is siippnsc'd lo irinvi* In 
1 li(‘ [M.silinii rtihf/. Tin* St.-iiHliiiji Wiivi* lias tin* 
inllowiii;; rhiirjich'i’iNl ics : 

{(1) Tin* w.iUr nilnrifi'^ .-il ///> has a tirarly 
iiiiirunii slisnly lii'.'li \'i-hn‘ily ami is 
i i-anspai ctil . 

i/i) 'lln* wali'f h*a\iim al fih has fairly uni- 
form hill r«‘lali\«-ly low vrhn*ity ami is 
lranspai‘<*Ml. 

(r) lii'l ucrii i ami « llm siii*faro rist‘s ra]»iilly 
ami is iiim‘h dislnrluMl hy spraying ami 
spallrriim'. Tim whoU* mass is so 
milky as to su»ii:ost tiu* pri'siMicm of 
mimli Inlrriml impact. The milky 
I'omlition of the water reiluces its 
specific jiTavity ami aceonliii^ly 111 
surface at the to]) of the rise is above 
the normal level, hut as somi as all 
lh(‘ air huhhies ri'ai'h the surfad* so 
tliat the water is a^ain transpareiil, 
the surface becomes smooth ami levc‘l. 

The mass of water loses momentum in passing*; 
from the position nhfr to the position cdhff ami 
aicorcliliji to Newton’s Sec'oml Law of Motion the 
Tate of loss of momentum must be e(]ual to the un- 
balanced force acting- on the movin»»: mass to retaril 
its motion. 

Against the face nh is the static pr(‘ssure of 
the >vater actini*: towards the rij’ht. ()])posed to 
this force are the static pressure actinj^- aj»ainst the 
face (f and the surface friction ahum' the bollom hf. 
The laller is small and mav be nejilei'leil. 


(/ he the disc liaree per unit width of Ihe 


channel 


<1 r./b r./L 


Mass ])er second ^ #/ 

( 'ha/me <d’ momenlum per sec'ond I’, 

!/ 

Clianjic of pressure />M 


..n-, n- 




Subslit lit ini'- <1/ t) b»r V we “cl : 


I /L) - I 

?/ 


n, 1 f),± 1 />’, iiml 

/>, 

Al lids poini it is ne(*(‘ssary lo inlrodiu'c a new 
coiMM'ption lhal of crilical deplh. h’or every 
disohai-i'e r/ I here is a <*i ilical <lcplh aijd <*rilical 
veh.4*ily for whirh Ihe enerjry of How is minimin^^^ 
Il tan be shnwn in.m hydriMlymnidi'S lhal fhe 
••rilical deplh /)^ is eiven by: 

A '77// 

Siilisliliiliny: .r- ^^y -iiKli/ -I'l vv(‘ uH 
■f'l (-r-l !l) - 2 

Denotin”- by /A. Ihe loss <d‘ energy tIn*oimh 
Slandinj*: Wave we jicl : 


47)7// 

Substituliim’ 


" * 4./V/ 

This analysis is due to (’rump. So that knowing- 7 
and /L and />;. can be determined accurately 
IVr which the St'indiim- Wave will take ])lace. H'his 
ilelermined Ihe position id' the Standing- Wave. 
This j^ives the enj^ineer the water surface ]»rofile 
over the masonry structure for any clischarji'c and 
downstream river level. This is j»ivcn by I In* full 
line : hown in li^. 1 1. 

I have mentioned previously that the weir is a 
iom»rete structure built mi the alluvial bc‘d «d* the 
river. Lpstream ami downstream of the lines of 
wells .\ and (’, iti?4‘. II) there is sandy bed and rivei* 
water oan p(‘rcolate Ihroimdi il. It will b(‘ seen 
ihal I here is about 12() feet head id’ vyater on the 
upstream sidt* where lln* bt'd is pervious so that 
water will »-o throu»h the crevices of the blocks ami 
travel almi»: the impervious outside of the well A 
and then turning round the corner of the well jio 
up alon^- the inside of Ihe wells and him* aton«> the 
underside id* Ihe impervious concrete Hoor. As sand 


S O I.E N C K 4 
O D'L T U » « 



MATHEMATICS IN IRRIGATION 

nlllVrs rosistjiiico t(i I lie iiKivtMiuMil of waloi* llu^ 

pi*(%sun* uinlor which I he river water I'lilere*! Ilu* 
saiul l.»e«l t)irni]»*h the crevices of llie emu rele lihu'ks 
will he K‘ra«iitaliy ilissi])alei| till water emiies mit ul* 
the hhieks mi the «lowiistreaMi eiul. IT we fnllow the 
path of (lu‘ stream line that enters Ilu* samI a<l,ia<*enl 
to the ul^ll A then it will In* seen that this stream 
• olal pressure at the eiilranee end uf the stream 
line hii»s the emirrete slriieliire oT the weir and 
exerts a pressure mi it wliieh is the r(‘sidiial i.T the 
IntiiJ preskiiire at the entranet* t*nd id* the str*\‘im 
line. It* the pressure at every |)oint of tlu* und«*r 
side nl* the structure is plotted as in ti**. II it is 
known as Ilu* Hydraulii* Gradient I /me so that 


(h) the upward i'oree. In fijr. II, the disastrous 
etll'eet of having (h) greater than the eomhined value 
ot* ui ) and weight of the structure is apparent. The 
Moor near the w'<*ll line \\ was lirttsl and what mitflit 
have cost lacs ol* rupees in repairs was only averted 
hy the shortness of the Hood. 

How can mie therefore ealeulnte the hydraulic 
eaadient line eorredly and knowinji: this line and 
the ])rofile c.i* the free water surface design the 
thickness of the siruelure aeeordinj^ly • Kijf. IV 
shows in outlines the underside of a weir structure 
which is in eonlaet with pervious sand. The sand 
helow' the structure is saturateil wdth water which 
Hows from the upstream end of the W'eir throuj^h 
tiu* sand to its downstream end. 






the hydraulic ^railient line j*ives the upward thrust 
cd* the subsoil How on the weir structure. Kvery 
j)oinl th(‘refore of the w'eir is subject to two forces: 

(/) Downward forc'c due to the weight of 
the supeyineumbent layer of water, 
iii) 1,'pward fon*e due to the sub.soil flow. 

The weifilit of the structure must be such as 
to eount(‘raet the dilTcrenee of these two forces. 

Wc* had seen previously how mat hemal ies 
helped to find (a) the dckwnvvard force. Aj^ain 
nialhenialies came to the* lu*lp of eni^ineers tp find 

. • J 


Darcy, a Kreiieh engineer, had found from 
c*xperiments that W'hen waiter Hows throimh such a 
j)orous mi*ciinm as the saml, the velocity of water 
at any point is proportional to the pressure gradient, 
at the point. So that 



where J\ is a eharaeteri.stie of the sand known as the 
Transmission Donst. If a, /•. ir be the* three* (*om]>o- 
neiits of velocities at any poini (.i\ \i, ^), then 
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.* . r *y»=0 

Sir thril tli(‘ pfi'ssiiiv inside siieh iiiOilium 

will he .y,i,‘Vi*i‘iie(| hy L;ipljiees’ hiw. Xow I think 
the ])t‘i)h)eiM :ippe?ii's to h<‘ riMinilinr to nnithenniti- 
ciiins. In ri»:. V’ ])elow the striielnre niiirked by 
Ali(M)KKtilIKIjAlNt)l*<iliS, tin* piessun* distribu- 
tion in the ni(‘diuni follows |ja))laees’ law; so that 
in a two dimensional rei>:ion j^iven by a lon^itUilinal 
sod ion of the weii‘ as shown in lij*'. IV' the stream 
lines aijil tlu* lines of ecpial pressure form an ortho 
‘•dual id' eiirvi'S bi)th satisfying the haplaeos^ 
e(piation. Now the problem is to find the ])ressure 
ilistribution an<l stream lines in a ret*iou whieh 
extends to inlinity on one side <d* the boundary 

AHdl) KS in fij^. V'. A t ransformatioii 

whieh is familiar tt) every student i)f hydrodynamies 
is known as Sehwarz-Christoffel Transformation 

whii'h will transform the boundary AlUM) RS 

••iveii in (i«^‘. IN’ ti) a straight line A ’It’d’. . , . li’S’ 
in f-plaiu'. In sueh a transformation the system of 
liressure :ind stream lines will eonlinue to eul eaeh 
ojUuM* at riiniit anj'les. This t ransfin’iiiatiini is i;iven 
by the fidli)wln'»: eipiatiim: — 



where Aitt, A..j7r Xi-.tt are the ehaii^es in the 

anyh* at th<‘ veidiees Altdl) KS as one 

traverses alon^ the siiles of the polygon \y 
A ltd!) US in the ])ositive sense, fi. ^ 2 ,. . . .fi: 


ai’e tlu‘ CO io-iliiiates of the pidnts A ’It’d’!)’. . . .li’S’ 

in V plane, on wliiidi the [>oint Altdl) US of 

the / plane map. l‘\>r the binimlary *»iv(*n in fij>:. 1 N*^ 
this integral will be a very eom])lieated one and 
o]dy be eompletely solved by iiuHlel exiH'rimeiits. 
The boundary in ti”. IV ran be split u]) into simpler 
eom]»onent parts and simi>ler integrals obtaiiusl and 
.solved for tlie* * eases. (Se<‘ li^^ \’). The problem 



C 

Ki<*’. V 


is now rednee»l to tindino* the stream lines and 
])re.ssure distribulem round a plane boundary |L»ivi*n 

by A’IdC.” K’S’. This is well kmavn in 

hydrodynamies. The stream lines are known as 
ellij)ses and the e(pii-pressin*e lines are ('ojifoeal 
hyperbolas }»:iven by: 

f ^ + i,, »■ 

Now knowinjr the transformation from the /-plane 
to the ^[-plane, i.t., 

/-/■(:■) 
or : F I •. ) 

and also the streani lines in the ])lan('» 

C- i-OslMr, 

it is quite easy to express / in terms of is.. 
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ATtri* (Mjiinliij?» IIk* n‘;il hikI iin;ij»iii;iry piirts Ihr 
solution is (‘omplolo. This Inis horn donr hy 
Mosr Mini Malhotni in nliiiosf jill usol'nl rjisrs and Ihr 
hydraiilir f»radirnt iinr lias hrrn ohiainrd for 
diffri’init strurl iirivs. 

Tlir.j)rohlrin of “ Drsiyii (d* Wrirs ” is now 
roiii plrtrly soivrd and nial hrmatirs has hrrn mainly 
iiistnimrntal in Solvin;*' it. 

Thr wrirs with its various parts form what is 
Irrhnirallv known as thr “ Ilra<lw<»rks ” <d’ a ranal 
systrm. This is rrally thr hrad that governs thr 
whol(‘ systrm and if anything “ors wronji; with it 
Ihr rnlirr systmi sutTrrs. In thr i^ast, faiinrrs had 


hern frrqurnt in thr hradworks nrrossitatinjr rrpairs 
(Mistin**- heavy rxprndilurr ami ranal riosurrs raiisinj*- 
hravy loss in rrvrniir. It is hoprd that thr new 
hrailworks that arr now hrin}^ hiiilt on thrsr prinri- 
plrs will hr frr(‘ from sindi <*ostly faiinrrs . 

I liav(‘ only dealt with r.nr aspect of thr i)rohlrm. 
In Irrigation, in the d(‘siiTn of ranals and falls, in 
silt movement, mat hrmatirs ran hr of j«:r<‘at hrl]) 
in rlarifyin^ and solvin'*- many other ])rohlrms that 
have uptii now hafilrd irri»:ation rn^nnrrrs’ unaided 
rtVorts.* 


LtM-turr •h'liviMiMl ai tlu M.'illiriiuOiral Sorirlv of Ihr 
Prshwar. 


The Supermicroscope — A New Aid to Vision 

B. N. Ghoai 


As early as KMKI .A.I).. human mind was dirrrird 
towards artitirially rxlrndinji- thr vision of thr 
normal rye into thr realm of minute and otherwise 
invisihlr ohjnts hy applianre of jflass lenses. The 
normal human eye is rapahle of distM-rninj*- fine films, 
fibres, thin hla<lrs or si/.es of the order of I0 ~ rni. 
or somewhat less. A simple maj?nifirr hrinjrs within 
vision tissue strurtures and ohjerts of si/.r 10 eni. 

Mirn sropy or^inatrd ahont lOoO A.I). Antony 
Lerwenhoek of Holland sometime janitor of thr hall 
of Delft, was 'lifted with inventive temperament 
and had a riirii ns hohhy of jjrindin^- lenses 
which heraiiK' very soon of tin* hrst cpiality 
available in Kiirojir 'nr even in thr whole world. 
When hr •was horn, there were only rrude 
hand-Irnses and there was ne.thinj*- of thr sort 
of a mirroseo])e. Lerwenhoek used his lenses for 
Icokiiif^ throimh at ox-eyrs, sheep- ha ii’s. fly heads 
and Ihr like. He arranjird his lenses to form what, 
may hr railed thr first mirrosropr with wh^idi hr 
examined .scrapes of tooth-stutif and hr was thVilled 


t(» find animalrules therein. Aeeordinj»l,y, Ijeewoii- 
hork is sometimes railed the first of the ‘ Microbe 
Hunters.’ 

The microsropic visibility extends over micronic 
l)articles of diameter H) ' cm. to It) ' (*m., orcurrin^ 
in ordinary suspensicns c.c/., colloids. 

Further att(*m])ts to extend the mirroscopic 
vision were made by K. Zsij»-mondy. who invented 
tin* ‘ ritramirrosrope’ at the heii^innim'- of the 
twentieth ••rnlury. This development has rendered 
visible sub mirroseojiie ]iartirles of diameter 10 ■’ cm. 
to OA 10 ■ cm., such ai*e the particles suspended in 
the rolloidal .solutions. 

Thr latc’st trium]>h in the tield is the invention 
cd* the * Supermierosrope ’ oi more literally the 
‘ Fleet ron Mirrosropr’ which c-an he icy »kecl upon 
as a sjilendid tool in explorinji- the invisible rc*alm. 
The instrument is a taimibh* emhodimc*nt and a 
visuali.sed j)irture of the undulatorv as|)C‘rt of a 
movinj* electron. The pioneerin*; work in Ihii; 
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connection dnlin^r 1932, Is due lo M. Knoll and hi. 
Kuska of Berlin. 

Microscopy 

By means of the well known arrangement ol the 
objective and the eye-piece, the compouml micros- 
cope presents to I he eye of an observer an inverted 
virtual imajic of a minute body. If, however, a 
photographic ocular is used, the iirimary real invert- 
ed imaj^:e of the (d)jecl, formed by the objective, is 
projected upon a screen or iihoto^raphic plate as an 
erect real imaj^e. 

If we want a faithful view of the object, the 
apeilure of tin* objiM'tive is lo be snlViciently reduced 
in order to eliminati* the familiar aberrations. On 
the idher haml, owinjr to diffraction phenonuma, 
very narrow prinilsof lij^hl rays pioduce ])oor 
imaares. In fact the linite wave lenj^th (d‘ tin* 
illuminatiiiK' li^ht causes the ima^e to be ditfuse 
when the aperture is small. To avoid this elTect, 
the aperture should be lari»:(‘. So a sort of compro- 
mise belween the two connictinj; principles is mad(‘ 
ill desij^ninjr the obj(‘ctiv(‘ and this explains why 
complieatisi lens systems are used so that biry:e 
apertures are obtained without the coiiscMpieiit etlfecl 
of spherical aberration or bliirrinjx at the ediie. 

The important fa<*lors in connection witli the 
microscopic vision are the * Majinilication ’ and the 
‘ Besolviuff Power.’ The total maji:nification is the 
product of the initial maj’iiiticalion of the objeclv< 
J/,, with rcffard to the obJe<*t itself, and of tin 
final maKnification by the eye piece id’ tlie pri 
imiry imaf^e. Accordin^^ to the older view, 
M„ - L ( /i optical tube length and F,. focal 
lenj^th of objective), .1/,, I I H for the accom 
modaled eye and .1/,. D F,., for the uriai commodaled 
eye, (/'V I’oimI lenjilh of eye pi ’ce, and I) the 
conventional least distance of distinct vision or 2b 
^rn.). So total may:nifieation is: .)/„ ■ .1/.. h.l) F„.F,.. 
But fnmi the vi;‘W'-i>oint adopted by K. Abbe, 
;I/„ ■ 1)/F„ and M,.--L 'F,.; the total majfnifieation 
therefore remains the same. 

The averajic eye can just ilistinjsuish two ])oint 
objects l.yinjr at the least distance (d' distinct vision, 
as two different entities when the point objects are 
at n distance of 0.1 .mm. or 10'^ cm. apart. The 


microscope reduces this limitinj^ distance of ap- 
proach. The resclvinjs: power of a microscope, 
that i.s, its capacity to show details, is measur- 
ed by the smallest distance between two minute ’ 
objects such that their imaf^e in the micros- 
cope can be ju.st interpreted as due to two distinct 
bodies; for if their approach is closer, their imaj^es 
meri^e in each other ami hence their doubU* nature 
is no longer revealed. This lirnitinfif value of tlu^ 
distance of nearness (/. between two point objects 
or in other words, the limit of resolution is 
expressed by d = \„ N.A.. for axial illinnination, as 
])ut forward by Lord Kayleij^h. (A,,- wave-lenjfth 
of illiiminatinfr lijrht in air; .V..I. numerical ajier- 
ture, which is (‘stimatrd by psiiwr, in which /x is the 
refractive index of the medium belween the object 
and the object iv<‘ and « is half the aperture an»l;‘ 
i.r., the an^le bedwtsm tin* extreme marj»:inal lays 
which could enter an objectiv:* from any one objisd 
])oinl). But K. .\bb(‘ showed that utmost re.sidn 
lion, which is (*xactly half as much is obtained with 
mist obliipn* illumination. So in this < ase, 
</--A../2(.V..l.). 

To obtain a real ima^'e, the object must be 
illuminated with a solid axial cone of li^ht. How 
ever, the imaue dm* to obli(|Ue illumination is not 
neces.s;irily a true r»*preseiitation of the object. Such 
an iuiaire is, at most, no mor:* than an indicalioii 
of the periodii lly of structure, as expected for 
I bjects like a diffraction ;.*ralinv'' or the diatoms and 
this indication (amstitutes the only point of similarity 
between the object and its iiiumi*. 

MacnitiiKifiiui has a ‘ usi-fnl value,’ namely that 
rorrespondiii.u: to the mavimiim re.solutiiui. Any 
moi; increase in the value of majxnificalion beyond 
the limit of resolution is ‘empty mai^nifieatii ii 
sincf' such an iiicrea:se does not disclose any addi 
lional delail ; on the contrary, the lma«^e becomes 
coarser ir more fu/./y as such an increase entails 
the risk of iutroduein;^ into the ini’me purely 
optical diffraction and inlerferenc*.' phenomena 
which, thoujiii insiiparablc from .the imajLje, an* 
ciitriely foreijj:u to the (d)ject. This eft'oetive value 
of nuii^nification lies between the lower limit of bOO 
and the upper limit of 1,000 times the value of the 
numerical aperture. 

'J’he po.ssibility of increasinjj the resolviii}* 
pow(^* lies in usiiif^ lifrht of very short wave-length 
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ils well ns iiuMvnsinjj: ilie ininuM’icnl nixMlun* by 
MMnb(*M<linj»: tli<* objecf in :i ni(Mliiiin of very liij*!! 
refraelive iinlrx. liy iisiiii* inoiiobroniide ot* imptlin 
line as ininiersinn and embedding' niediinu. tlie value 
o1‘ the nunierleal niH‘rtnre lias been extended to the 
limit in addition, by iisiny- lijjhl (if shoi-t 

\vave-len«:th sueh as hliie violet, the limit of reso 
lution has been bronyht down to 2 ■ Ut ‘ em. 

Photomicroscope 

'rile pe^sibility ol‘ low (‘l iny tin* limit of resoln 
tion by usiny ultra-violet liyht has also been well 
tri(‘d. 'rh(‘ imaye, Iniwcver. beiny no huiyer a visual 
one, is photoyr.iplied and the optieal system is mad(* 
of mat(‘rials, sueh as (piart/., Iluorite, which are 
I ransjiai'enl to ultra-viobt liyht. l it ?a-vi(det liyht 
can. hovvev(‘r. produce a visual iniaye indicative id' 
struct ur(‘, by exeitiny tiuorescenee in certain animal 
tissues and other substances. 

'i'lu' limit of resolution in the photomicros<Mipe 
has been brouyht down to l.oXlO ' (mi; so the 
increase in the r(‘Solviny power, in this way, is not 
very yr(*at. . 

'rile visual iiii<M*oscope exhibits cells, tissue 
fibres, as well as larye microbes. lUil photo 
microyra])hs with ultra vitdet liyht, r(‘cord the 
prcsenc(‘ id* small microbes ( r?z., small bacteria) 
as well as larye viruses. 

Ultramicroscopy 

'rile ultramicroscope (d' K. /siymondy marks 
an advance ovei* the eoniponnd niicrosco|)e inasiuueh 
as it rendered still smaller objeids visible, althouyh 
it does not enable us to see yreater detail in an 
object than the latter. 'I'lie ultramieroscope reveals 
the heteroyeiieity by ii>eans of the scatteriny id’ 
liyht. 'Hie luaterial particles reveal themselves much 
in the .same w'ay as the particles (d* dust which may 
be seen floatiny about in a beam id’ sun-Iiyht pa.ssiny 
throuyh dusty air. 

'riie briyht-fi(‘ld observation in transmitted 
liyhl, adopted in ordinary microscoiiy, is nov\* re 


placed by the methoil of dark tield observation, 
which consists in illuminatiny the object in such 
a way that only the liyht scattered by the object 
finds access to the microscope, no mitry beiny allow' 
ed to the direct liyht. Stains are used to make the 
obj(*et particles luminous and conse(iucntly visible. 

rit ramicros(‘o|)y has brouyht colloidal cliemistry 
to the t'oiad'ront, has doin' a yood di'al towards thi' 
developiiK'iit ot' the kinetic tln'ory of li(plids and 
yases by visuali/iny tin* Urowniaii movement and 
h;is render('d yood serviiM' for the development of 
a number (d‘ jdiysii'al probli'ins. 

The nltramieroseope reveals submierons (so 
called by /siymondy I ?.f .. jiarticles of si/e If) ’ cm. 
to o:* IP • cm. .\microns, particles of si/.e If)' 
em., thouyh invisible by themselves, aet sometinu's as 
nucb'i for condensation or deposition ainl are heiKM* 
reinb'red visible. 

Siipermic ro.scope 

A moviny electron has a wav(' aspect ami the 
leiiyth (d* tin* associated (h* liroylie wave depends 
inversely on the velocity of tin* electron. In fact, 
by increasiny the velocity (d* tin* (‘lectron, tin* lenyth 
(d* the wavi' can In* renderi'd as small as desired. 
Hitherto, the valin* td‘ tin* wavc-lenylh for fast 
(‘lecfrons has b('(‘n found to be 10 ^ cm. to 10 ’* cm. 
or even les.s. such a value corri'spondiny to the 
X ra.y reyion. If such a wave could be utilised in 
microscopy, tin* ap(*rture coiihl be exceedinyly^ 
diminished without any harmful increase in tlie 
com'oniitant spri'adiny of tin* imay(‘ |)oints. Itesidi's, 
the r(*solviny power slionld also be exci'cdinyly hiyh, 
the spherical aberiation beiny, at the same time, 
avoided dm* to the us(‘ of small a pi‘i*t urt*. 

'I’liis has b(‘en tin* basis of the Super oi* Kle(‘tron 
.Microscope. 'Pin' source of radiation is a beam of 
•lectrons from cold cathode or Ind cathode discharye. 
'I he l(}( ussiny system, however, can no lunyer In* any 
material lensi's. In l‘)*2fl, H. I»us(*h shovv(‘d that 
axially symmi'trical maynetic and I'leeti'ic fields have 
the power of foeussiny cathode rays, mueli in the 
same way as liyht is toeu.ssed by an onlinarv h'li.s. 
'Pin* adjacerd .schemi' attempts to ex])lain the 
priiiciph* (d lh»* niayn(‘ti(* foeussiny. Di'pendiny on 
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S(7HKMK OF ‘ MAONKTir I.KNH.’ 

H. Mus<rli huH shown that iinpoHin^ no ('onditions on the 
nuign«*tl<' fiold sav<* axial synimolry, a of olortroiis 

onianatinjf from a point J* ran ho hrouf^ht to a foms at 
unotlior axial point t^, |ii(n'i<h'tl tin* priiril is siitfiriontly narrow. 

Tin* artnal patlis an* as iinliratod hon*: 



Q‘ P Q 


IMAtlK FOUMATION WITH AN KLKCTRON I*KN(’1L. 



Fig. 2. 


I 

I— ♦ -Magnetic field. 


T. 

Path 1, of olortrons, in«liral«‘s roiivorjjonro with rormation 
<»f real iiiuiKo at ami path II imli.mtos divorgonro from 
a virtual imago at g‘/ Tho distaimo hohvoon tho ohjort and 

imago points, l*q has boon ovaluaiod uilh 

nn aoouraoy of simio tlioiisamiths por oorit. 

Electron Microscope. 



Discharge tube. 

(Source of electrons). 

Condensing coil. 

Obj«H't on its mount. 

Ob|ective coil. 

Lateral o|>eiiings. 

Primary image. 

Projection coll. 

Camera. 

Final Image on the sensitive plate. 


I- Fine electron pencil incident on the object. 

O - Object on its mount. DD — Diaphragm. 

S, S —Scattered electrons. MM -Magnetic len.s. 

G —Image. 


Optical Photomicroscope. 



FIna! Image on the Kcnsltlve siirfat'c. 

PhotO'Orular. 

Primary Image. 

Objective lens. 

Object on Its stage. 

Condenser. 

Source of light. 


wW'h good idmilarity in sItiiaUon excepting the ta«t 

Jrthnt3 "y •>»**»*«« lenna.' In the eleetl^^™! 

aystem and that ond arrangement is topsy-tu^y as compared to the other. 
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this property, ‘ iiiaKnetie lenses ’ u\, niairnetie 
tielils ])roduee(l by eurreiit-efirryiiiy coils, r.f/., 
solenoids, are used for the n(‘W arniiifrenieut in place 
of ordinary lenses, the elect roinasi’iietic lens in this 
case heinjji more convenient than the electrostatic 
one owiiij^ to hijfh value of the acccleratinj^ pcdcii- 
tial. A figie axial h(‘am of electrons is transmitted in 
succession through a number of iron clad coils which 
represents successively the condenser, the objective 
and the ])rojection eye-])iece of a microsco])e and is 
finally received upon a lluorescent scrern or photo- 
graphic ])lalc for I'cyisiration of th(‘ ima.ire. The 
focal length «if tin* ‘ magnetic lenses ’ can be altered 
by varyin*:’ the coil curnuit and Inuicc the electron- 
o])1ical imaj»t‘ is well adjustcil in sharpness. In the 
ordinary micros<‘opic arranj'iMiient, the source of 
I'adiation is, as a rule, at the bottom and the <»cular 
at the top; but in the electron microscope, the 
catho(h‘ or the source of electrons is over head and 
the sensitive surface is at the extreme bottom and 
the arran^i'eiiuMit is thus an inverted one, 'compared 
to the former. 


The electron beam, after emerj^cjice from the 
condenser c(»il, illuminates the object ; for exact 
focussing the comlenser can be .'Ihificd to all shies. 
The tmimary real imajic forme<l by the objective is 
received on an internuMliate screen, an openiiijf in 
which allows a part of the imaye to move on its way 
farther downwards, to be ultimately received on the 
sensilive surface in maynincation after emerjreiice 
from the proji‘cti<»n coil. Lateral opeiiiny,s in the 
enclosiii}; tube allow a view of the internuslialc 
imajxc' which shows the whole ])ret)aration in minor 
majrnification and tlum, also, of the final iniatfe which 
fliscloses the <letails in hi«:h majfnification. The 
object, t‘ither in whole <»r in part, can be focussed 
properly by niovirm it sideways or in tin* direction ol 
the axis. For the sake of comparative view aiul 
study, a photomicrosoope can be set up in such a 
manner that the two microscopes can be exchanged 
without disturbing the object in its well-focussed 
position. 

For the very reasmi that electron-beams are 
use<l, the whole a])])aratus must be kept evaeviated. 


Methods liave been devised so that both the object 
and the camera can be inserted and exchanged 
without disturbing the vacuum. 

After the iiioneering work of Knoll and iiuska 
in 19T2, the field has also been explored by Ij. Marton 
in Rrus.seles. by Ij. Martin in (treat Itritain and 
notably by l». \'on Lorries, K. Huska and II. Kuska 
in collaboration. 

The first fiictures obtained with these electron- 
optical arrangements were silhouette images, i.e., 
outline ])ictures. of fibres, perforated metal foils ami 
the like. 

It has been possible to make the ‘ magnetic lenses ’ 
work at numerical apertures of much less than 0.1. 
Yet much impmvtnnent has to be made towards 
avoiding ‘ chromatic aberration ’ due to the presence 
of electrons with differing velocities, errors owing 
to faulty focussing, and the characteristic aberra- 
tions of extra-axial image points. .Mreaily, the best 
of the electron optical images have shown a resolu- 
tion limit of a])out 0.01 //. or IXIO cm., along with 
a very high magnification of as much as 130,000, the 
sharpness of the image being not a])parently impaired 
thereby. 

It may be thought that in photomicrosco])y, if 
<'xtremc ultra violet light of length towards 10" cni. 
couhi be use<l then its own resolution limit might 
be brought much bel(»w l.r>:<|(l‘' cm., the value 
hitherto obtained. Lut insurmountable diflli'culties 
stand in the way. Moreover, sueh a high magnifica- 
tion in one step as already claimed by the super- 
miciMJScope, seems to be far beyond the reach of 
ordinary microse(»]>y (with limit attained 2000) or 
photomicroseopy (with present limit tilKlO). Very 
important considerations centre round the mode of 
mounting and the process of illumination in super- 
microscopy. Bacteria have been mounted on very 
thin films of nitro-cellulose as well as of collodion. 
Photographs tjf colloidal gold in a film of lithium 
horatc have also heen obtained. 

In nncroscopic vision, objects arc recognised 
either by contrasts of brightness or by contrasts of 
colour or by both. For contrast of brightness, there 
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must l)p M difiorciicc of i rl'i’.Mctivo iiiilox lu‘t\V(‘rii Ilu‘ 
ohjoct ;iml its sm*roiimliM»s. I )ilTrrcii(M‘ in i-t'l'nirl iv(* 
imit'X jrivcs iimy he Irrmcd jm ‘ oiillim* pictiii'i* * 

niul su also iti <M»lnur a ‘ <*oluur 

picimv’. 

In supvi’iii ici'osjMipc as wril as iii ))lint(miM*rosc*op(* 
llu.' imavfr invlsil)l<', liny nhj<*r‘ls have* to be 

by rniilrasls of hri^hl lu'ss in tin* ])hulo- 
»raplii<* rcctinl. 

Ill ei(‘('t roiiit' illiiminarmn, botli (‘lastie as well 
as iti(‘lastie eollisiuiis eome into eousitb^ratiun ab)Ji“‘ 
with llw* <*oiiseqneMl sealtevin^ alui eliaiiy:e of enerjry 
<»r llie im-i<leiit eleetmn. Kvi<le?illy. Ilu* amount of 
seatteriu' by the ol)j(‘el will be yia'atef Ilian that by 
the mounting Him ami thus widely sealli'reil eleetrons 
railin'*' to enter the ap<‘rtnre of the objective, may 
produce dark rej»:ions in tlu' iinajie and thus ‘rivi* 
ris(‘ to contrasts ot* brijLjhtiK'ss. Aj 4 :ain the velocity - 
spn-ad caused by tin* mount may interfere to some 
extent with the definition of the imajre which will 
then ilitTer to some deyree from ))un'ly silhouette 
eiri*cts. 

*' Thus the prohabliily of detecting' an object 
or separating the imajies of two objects, depends on 
the relative scatlm'iim power as distinct from tin* 
supp'ut, if any,” I Prof. L. (\ Martin). 

Kliminatioii of aberrations, e.^., spherical, 
chromatic as well as as coma, stands as another 
important factor. It does not si-em feasible to obtain 
achromatic ‘ electron lenses ’ and so. alternatively, 
achromatism is to be sought in an incident beam as 
homogeneous in velocity as possible. Further, 
]>otential.s as hijudi ;is 7‘> kilovolts hav(‘ been employed 
and various factors rcMjuiia* a voltaye (d‘ ofhOOO or 
more; so stca<liness in maintenance becomes a 
j>roblem. 

back of symmetry, as in ordinary mien>scoi>y, 
is here also to be sufticiently improved n))on. Jiut 
difti'culties at once arise from the fact that the pre.sent 
microscope i-' 1*1 ven a leni»th of a)>out two metres 


to allow the attainment of the high magnification 
in two stagi's and that a complicated object -holder 
chamber along with adjustable coils has to be used. 
The magnetic field of the earth has also to be (jealt 
with. 

From consi(b‘rations of prospective maximum 
t)erfection. Seher/.er and Kebesch opine that ” the 
limit of resolving power of ele<*tron opticiH systems 
will always be set at about ten to one liumlred' 
times the electron wavelength, insteail of going 
below the wav(‘ length itself as might be inferred 
from Abbe’s optical formula ” Whatever ft In* reifolu 
tion may be. the Jiigh pow<*r feats of the super 
mi(*ro.scope are openly admitted and have been re 
ceived with curiosity as well as interest. 

Apart from all ihesi*, the electron microsco])e 
has a bearing upon the methods of analysis by 
‘ .\-ray ' as well as ‘ electron ditTraclion. ’ The 
latter ilinminatingly reveal tin* atomie |)attern, 
when* some dt‘gree of regularity exists, by means 
of diffraction spectra, just as a diffraction st)e<‘trum 
presented by an optical microscope may prove the 
existence of a structure which, however, cannot bo 
resolved by it. Ibit tin* electron microscope seems 
to promise to expose irregularit l<*s and disconli- 
Jiuities in slruclure.s, even though it cannot deal with 
elements .so small as those of ciwstal lattices. 

bong before, the nit ramicroscope disi>layed tin* 
kinetic behaviou. of molecules by showing the 
llrownian mov(*nienl phenomenon. The sujier 
micro.scopi* has already exposed the Inner strindurc 
of bac((‘ria, small viruses, small (‘olloids and al.so 
giant molecules, up to the si/.e of 10 ” cm. The next 
forward stet> is to bring into visibility particb-s of 
size 10 ■ cm., such as albumin, organic molecules ami 
the like. 

The superni icroscoj)e is n(»w in its first stage of 
flevelopment though its achievements have already 
been splendid. If the parts be so impr(>ved as to take 
ill the central as well as the first electron diffraction 
maximum from a crystalline structure, the very 
elements of the lattice woiibl be resolved in the 
picture according to Abbe ])riiiciple. However, the 
prospect of resolution and the con.seipient vision of 
the .-^om is yet a speculation. 
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ViF.W INTO THF. INVISIBLE ReALM 

Range of dimensions covered by different devices 





Jtt solutitn) 

liinif.s rrnrlmf. 



I’isHoJ apiiliona. 

10 ' cm. 

10 cm. 

10 ‘ cm. 

10 ' cm. 

10 cm. 

10 ' cm. 

A( 

ln\Voiiil. 

Bark 

Normai -F.yk. 

(a) I'iiie III lies. 
ih) Thin hlnOes. 






Simple 

Macnhihi. 

1000 A. I). 


'I’isMie 
nI nief iiri“< 





C'oMPOV.Nl» 
MkRoscopr.. 
lO.lO A.I). 



( rl) (\‘lls. 

(h ) Ba<*1eii:t. 

(e) l*;iitiel«‘s in 
onliiiary mis 
pensions. 



Pi i(vio-Mi< roncopk. 
1!»0A 




(tf) Siiiiill 
Inirterin. 

(h) Liir^r 

\ il IIM'S. 



Ulira-Mu roscopl. 
100.') 1010. 





( N)ll<>hl:il 
pnrlirles. 

( Mere visinii, 
Uiui III) 
i(‘s(i)uti(iii ). 


SrPLR-MkROM OPK. 
lO.TS. 




(a) hmiTNlriK* 
lure of liui'le 

1 i:i. 

{ /> ) 1 .!i r;;e 
I'oiliiiils. 

(»■) \'iiiis«*s. 

(u ) Siiuill 
rolldiils. 
iff) (iiaiil mole 
I'ules. 


pLRTMKR IMPROVI^MKNI 

or Sl’Pkr-Microscopf.. 






(ii) Alliuiniu. 

(h) ()i};}inie 
iiinliM'iilrs & 
beyurnl. 


The chart gives a comparative view of the limits of resolution attained by means of <liffeient devices 
* along with the approximate dates of their oiigination. 
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OBITUARY 

Dnyaham Saiini 

ill I 111' (lialli of Hai lialiadiir Daynrain Salmi, laic 
Director ficiicral of Arcliacolo^y in India, (he country 
has lost a most disliiij»iiislicd scholar and archacolo^^ist. 
Dayarani Salmi was educated in the I’nnjah Univer- 
sity where he topped the list in the M. A. Kxamination. 
For a short lime he served as a lecturer in tliat iiniver- 
sitv and was then appointed (/overimieiit of India 
Scholar for trai.iinfi; in archaeology. In 1910 lie 
entered (Jovernmcnl Service as assistant siiperlnlendeiil, 
Archaeological Survey. He sueeessively luld the posts 
of curator of the provincial museum at I.ucknow, 
superinteruleiil of Archaeology in Kashmir, superinlen- 
denl of the Archaeological Survey of India, and 
Deputy Director General of Archaeology. In lOrtl he 
was appointed Din ctor-General of Archaeology and was 
the first Iiuliaii to hold that exalted jiositioii. His name 
will always he associated with many important dis- 
coveries and exi’avalioiis of ancicnl sites in India 
hieliiding llarappa. Moheiijo-daro and Sarnalh. His 
discoveries ami the work of the late It. D. Hanerji 
pushed the anticpiily «)f Indian culture and civilisation 
hack to 1-000 H.U. Aftir retirement Jlai Bahadur 
Salmi joineil the archaeological department of Jaipur 
Stale as the ilireclor, and the important excavations 
carried out tlu re have put Jaipur on the ar<-haeol<tgieal 
map of India. He had numerous puhlicalions to his 
credit and wrote two cha])ters for Sir John Marshall’s 
nioniimcntai work, Mohcnjo-flaro and the Indus J alUnf 
(Hvdhnlvm, 

Wii.i.ixM Ramsay 

A Reuter message from London announces the 
death of Sir William Ramsay, the famous Scoltisli 
archaeologist, at the age of HS. William .Mitchell 


R.Hiiisay was horn at Glasgow and <‘du(‘at(‘d a* .Vherdeen, 
Oxford and fJoltingeii lAiiversilies. He heeaine a 
Fi llow of Kxelt-r and Lincoln Colleges, Oxford and in 
LSST) was elected professor of classical art there. Next 
year, however, h<‘ went to Aherdct-n as professor of 
Immanily (Latin). In 1‘)1J he resigned his pr</fessor 
ship and continued the researc-h and literary work which 
had hccii his chief occupations'. 

In ISiSO he began his travels in Asia Minor which 

oc<‘upicd his Icisurt- for many years and made him a 

recognised authority on Christianity in the early Roman 

Kinpire and in the regions in whi<*h St. Raid travi lleil. 

llis ^ searches were fa(‘ilitated hy the fact that in tlu^se 

days there was no summer term at .Vhenleeii I’niversily. 

He made at Antioch in 1911 the most rt-markahle find 
«• 

in three centuries. Whih* digging at the edge of the 
forum he t-ame on fragments two feet from the surface 
of inscriptions hy the Roman Kmperor Augustus des 
crihing his exploits. Ramsay was ahh‘ to reconslru<*l and 
translate what is known as " the greatest inscription in 
the world. 

His valuahic work was ree<>giiised hy the conferment 
of the honorary degrees of D. C. L. hy Oxford, LL.I). 
hy St. Andrews and Glasgow and the D.D. hy 
Kdinhurgh. In IDOti he was kiiight(‘d. A memheu* of 
many learned societies in F.urope and America, he was 
awarded medals hy the Royal Gi^ographieal Society and 
hy the University of Pennsylvania. 

His publications include Thv Ilhtonral Geotfraphif 
of Asia Minor, Thv (hnrch in ihr Homan Empire, The 
Cities and Jiishoprics of Phrif(/ia, St, Paul the Trnirller 
and the Htnnan Citizen, Impressions of Bethlehem, The 
Education of Christ, Lucan and Pauline Studies, The 
Mnkhiff of a Cniversiti/ and The Life and Letters of 
inili^m Black, 
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New Egyptian Royal Tomb in the Nile Delta 

TUv Times of Marrii 20, annoiiiuts an iiiipto’tant 
archaeological discovery in the ancient cily of 'ranis in 
tin? Xilc Delta. Professor Montel of Slrashoiir^. win* 
has heeii en^aj^^ed for some years in (‘xeavalin^' the site, 
has diseo^'cred the tirsl ^old eoflin to he found in Kirypl 
Since that ot 'riitankhamen and also a silvtn* sareojdtagus. 
TJie j)resent find was maile in excavating' a series of 
fnnerary vhainbers «)f the tombs of kind's of twenty-first 
and twenly-seeomi dynasties (I1I0-J)50 re^rad 

in#f* whose residence no certain knowled^t* was hitherto 
available. 'I’lie funerary ehambt“rs were empty, but a 
narrow corridor was foumi leadinj*; to a wall which when 
pierced Jed to a chamber built of white limeslont' and 
containing a gold sarcophagus inserij)tions sln»wifig that 
it was of king iShishak who is menlitmed in the Hible. 
'I’wo human skeletons still wearing ornaments were found 
on either side of the sarcophagus and llu^re were many 
jewels among the remains. .Vnother chamber has also 
been discovered and optuied. It is possible that this may 
b<* the first of a whole series of royal burials b<‘longing 
to the twenty-first and twenly-st*eoml tly nasties. 'I'lie 
walls of both the ehambtuvs discovered ami since opened 
are covered with paintings and inscriptions, strikingly 
absent from the tomb of 'I'utankhamcii. Many historical 
data may presumably be r<i*overed from these 
inserij)tioiis. 

Deterioration of the River Hooghly 

A tendency of silling in the river llooghly has been 
noticed for a long time. 'Fhc situalitm has become 
rather serious as a result of heavy silling near the intak** 
of ('aleiilta Corjioration’s pumping station at .Mulliekghat 
for the supply of unfillered water in the city. It is 
apprehended that unless adequate preventive steps are 
immediately taken there will be difficulty in the supply 
of water to Caleutta in the near future. 

This eontiiuiMis heavy silting may also threaten ihe 
future of Calcutta as the premier port <*f India. Kv«n 
now occasions arise when ships are unable t(» leave the 
i)ort on the»stij)ulated day owing to insuffiei< nt depth of 
water and their journey to the open sea has to be iinule 
in ‘ hops going down a few miles on each f\dl tide. 
A stage seems to have reached when dreilging alone 
could not possibly combat against the natural agemies 
always at work to fill up tlu! dredged profile of the 
foreshore. This deterioration of the river was \iotieed 


nearly two decades back when it was iibserved that the 
bed levels of all the rivers eonstituti?ig the headwaters 
of the Hooghly had ristm gradually during the last 
century. It is unfortunate that no at'lion was taken in 
these two di'cades to improvi* the condition of the 
Hooghly or its feeder rivers except periodical drt'dging. 
It has Ih'i'ii point(‘d out that the emergence of bars in 
the upper reaches t)f the llooghly indicates a weakness 
t»f natural scouring of the river bed and unless these are 
scoured away by restoration of tin* t)ld time freshets the 
Hooghly as a river is bound to decay. 'I'lui chief 
engineer of the Caleutta (’orporation will visit the 
C. S. A. shortly and g4*l into touch with the river 
engineers there, responsible for Ihe training of the 
Mississippi and other eonn<‘eted rivj*rs. Is it not a pity 
that when tlu‘ problem has become so menacing, our 
«‘ngineers ami specialists have to go over to the other 
end of the ghda* just t«i learn actually what is being done 
th<*r<- under similar eireumstaiu'cs In our columns, 
and in st'\eral articles published (r/r/e Sciknck and 
('i i/n iiK, /, /;/>■ Kir*. 211). IDitT)) w** have* more than 
once drawn the atl(‘nlion of the authorities e(>n4‘erned to 
the acute and important problem of training of the 
rivers and opt^ning of Uiver Physics Laboratories in the 
province where seienlifie examination of all relevant 
historical and hydrographical data may be iindertaktm. 
From some recent utterances of the Minister in charge of 
the department of Irrigation and (’ommuni(*ation of the 
(lovernmeiit of Bengal, it appears that the* fiovernmont 
has ultimatidy realised tin* seriousness of the situation 
and is contemplating tin* establishmimt of Uiver 
Physics laboratories and exploring other ways and 
iiK'ans of tackling the problem. But in Bmigal this 
problem of dead and ileeaying riviTs is so vital artd 
intimately eonneeted with the wealth and welfar<‘ of its 
people that the (Governmental authorities should give up 
their provm'hial dilaloriness ami make sjum* n-al deHnile 
nuiv«’ in tin* right direetitJU. 

The 1941 Census 

'I'he eensus in a country where the population 
exee<'ds .'i.50 millions is und(ud)tedly a huge undertHking 
and naturally the Oov4*rnmenl of India has already 
begun preliminary prc‘parations for the next eensus in 
lt)H. Much more information has t4> be gathered than 
mere counting of the hea<ls so that the data collected 
may .serv<- as mines 4»f information to statistieians, 
aiiministrators and seieiitisls and also supply valuable 
soeioh»gieal and ethnological material. 'I’he (loveni- 
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inrnl of India lias rr(|iu sit‘d Hit- provincial ^ 4 ovcriiiiicnts 
to 1‘iiniisli tlicir views rc^anlin;^ llic nature of informn- 
lioii to lu* collected at the census. 'I'lic census cominis- 
sioncr lias that information relating to ‘ caste ‘ 

and ‘ infirmities ’ wliicli were liillicrlo iiwluded may be 
omi(t(‘d at tlie next <Tnsus. 'raluilati<m »)f statistics of 
caste entails eonsiib rable vedume of work and cost and 
practical difKcultics arc t ncountcred cver\ time* rc^ardinj^ 
this ])articular item of tin*, census. On grounds of 
general [irineiple also tabulation of casti' may lie done 
away with. As for tin* other item rirj., the table of 
infirmities which tin* (MnernmenI propost's to omit, it has 
been jioinlcd out that duriiii;' pre\ ions census siU'li tabh s 
were so defect iv»“ as to be of little statist ii-al value. 
Medical statistics are n*ally a very important branch of 
ei'tisus work. At present in India lack. of such informa- 
tion stands in the way of correct appreciation of tin* 
situation. As for examjde investigations of tin' trend 
of [mpulation growth in the country is not at all easy 
owin^ to defective statistics relating to fertility of 
women. Similar instaneis can be multiplied and until 
such relevant data an* available it will be hanlly pos- 
sible for the nation to tackle tin* vital problems of 
human wi'lfare. Hut pnihahly e(dle(*tion of such 
statistics can not be entrusted t<i enunn rators en^^ajs^sl 
in onlinary census work and has to be undertaken by 
experts. However, tin* (iovernment can not indefinitely 
remain inactive in a matter of such urf»;ent necessity and 
importanee and should do whatever is possilde for 
eolh'ction of such useful medical statistics. 

National Nutrition Policies 

\ recent publication of the Leaj*ue of Nations 
(Siinu‘^ of \(it'n>nal \ntnlion I^olicicx, 

(ieneva: !.ea|L!;ue of Nations) i»ives a brief review of 
the nutrition survey work undertaken on an international 
basis followini;* tlu* recommendation <if the I.,eagii<‘’s 
.Mixed Committee on Nutrition. Faulty diet is the direct 
cause of a heavy nu>rtality and a great (h al of ill-health 
throughout the worhi. With a view to <*onibat and pre- 
vent disi‘as»*s due to faulty diet twenty-one countries 
have set up national nutritional eimimittees to collect 
information regarding the slate of nutrition in their res- 
pective countries, to make a survey of the extent of the 
damage done due l«» malnutrition and to aseerluiii what 
is net'dcil to makt* national diets fully adetpiate for 


health. Enquiries arc conducted on what foods and 
what amounts are eon.suincd by difTerent clas.scs of 
pcojde. Family budget enquiries and dietary survey 
will etiabh* estimates to be made of nutritive valiir of 
diet of different classes and income necessary for ade- 
quate nutrition, and the extent to which ill health eaii 
be attributed to dietary defieieneies. The committee has 
recommended another line of enquiry vir:., a survey of 
total national food supplies- home [irodilets plus 
imports, and a comparison of total food available with 
total national nutritional requirements. 'J’his informa- 
tion will show what changes are needed in national food 
))olieies. « n 

'file work of most of these national eommittees is 
still in the initial stage but the information brought out 
even now shows the great need for a worldwide investi- 
gation and the immeiisi; possibilities of ]>romoting 
human welfare by the application of ‘ the newer 
knowledge of nutrition ‘. In respect of heavy mortality 
and ill-health, India eom|>ar(‘s very badly with mo'-t 
other countries of the world, no observation worth the 
name lias bt en made in this country of the standard of 
nutrition in ditlVrenl parts and among dilferent elasse**. 
However, in Inilia it is more a solution of the (piestion 
of starvation than propi'i* nutrition which probably needs 
onr imnudiattt attention. The work of these national 
nutrition (*ommitt(‘es dealing with this urgent worldwide 
problem, shows the 'din*elion in which modern seit'iH'c 
can most easily be ap]>lied for the promotion of human 
welfare. It lies with the (iovernment howevt'i* to de\ise 
ways and means for iiien ase of prmluefion of adeipiate 
food.s, to look after their proper distributions ami adjust 
the economic system in such a way as to bring adequate 
diet witiiin the rt'aeh of all and to carry out educational 
propaganda so that families may adjust tiu'ir expend! 
lure on food to the best advantage. 

Nationality and Race 

In an interesting lecture delivi*red at the ('aleiitta 
Rotary (’lub. Dr R. S. (iuha discussed how far the racial 
policy adopted in some of the Western countries based 
on a concept ion of racial purity and racial su])eriorily 
ha.s any meaning when examiiu‘d in tin* light of biological 
foundations on which it ought to be based. ‘ Race 
originally was used to denote diflerent somatic divisions 
of man but later it has been somewhat confused with 
lingiii.stie and cultural divisions as well. In a strictly 
bioloj^eal sense man belongs to one species alone, r/V:-. 


700 


RGIKNCK Si 
G IJ t T U U V. 



NOTES AND NEWS 

Homo fsapieiis /incl llu* broad divisions of mankind do nol 
sliow. miihial st<Tility win ri intorcrossrd as iiajtpi'iis 
brlwovn lovally diHVrvnliatvd lypvs of animals, 'rids 
is a (‘oiisrqiunus' of llu* fact llial man has waiub rcd about 
Ihc world from the carlicsl times and a process of 
tliroii^li mixing up between various human i^roups has 
lak(‘n plae(^. In tlu‘ human populations found nowadavs 
in Jill countries tlie somatit* types art* the la-sults of 
re(‘ombinalions of various (/e//e.v (disenle livinj^ 
particles of matter which deti rmine our hereditary 
eonst»tulion)> derived from several original souret's. It 
is nol ])ossible to think (d‘ a biologically pure race among 
existing hum^n groups and it is also imp(»ssible to tract- 
any of these tyjies to a preconceived ancestry. A nation 
on the other hand, as constituted today, is a men* social 
concept and in-ed nol imply a community of racial ly]M- 
or languagt-. Racial diversity may however pmve to be 
a disruptive ftiree and the fear of it has giM*n rise It) Ihe 
itleal of racially iitimogent‘t)Us nation as manift-stt-il in 
the immigratitm laws of soiin^ countries anti tin* Na/i 
theory of a (it-rmanit! natitm. Mehind this tlit-re is also 
the idea of racial superiority the Nordic doctrine of 
einbodimtmt of all virtues in the tall, blond, tiolicho- 
et‘phab‘c man of Northern Kurope. Dr (iuha exj>loded 
the theory of racial superiority and poinletl out that 
advances of civilization were nol ,due exclusively or 
primarily to the Ntirtlics t»r other white races of the 
West, but in fact many important factors in tuir eivili/.a 
lion such as agriculture, j)t)llery or the art of writing 
originated among iU)n-Nordie peoples of .\sia. I’A eii 
lt)day tlu‘ dill'crcnccs between racial ly])es are to a large 
i vtenl due to ilillerent social cin iromneiils and nol sjilely 
to ‘ innate nn iital (jualities.’ 'I’lie virtues claimed for a 
particular rac<- arc almost always <reatc<l for self 
interest and wish fulHlmcnl and arc due to artificially 
bolstered up racial ])rejudiii-. Dr (iuha citial certain 
facts revealed in the criminal survey t>f the S- A. 
undertaken by the Harvard I'niversity which disclosed, 
contrary to preeoneeived notions, (hat the Nordics who 
claim a monopoly of fruthfulness, ctuiragi’, sense of 
justice and (airplay, slu)wc<l the largest percent agi of 
olfenci-s of fraud and forgery, while lie- ‘ dirty Negroes 
showed the lowest percentage of raj)e and sc.\ olTciu-i-s. 
Dr (jiiha’s conclusion is that there is no instinctive racial 
anlij)athy in man and racial prejudices arc artificial and 
can be removed by tbe removal of ditfcrcnlial barri»-rs 
and the creation of a congt-nial almosplu rc. 


Hie New Cyclotron at Berkeley and Recent 
Developments in Cyclotron Technique 

'riie cyclotron, though only a ri‘cenl product of Ihc 
imagination and ixi)crinicnlal skill of Rrof. h’.rius* 
Lawreiici- of ('allfornia, has pnived to bt- llic uiosl valu 
able tool in tbe bands of t‘xj)crimi*ulrd physicists in un 
ravelling tin- mysteries of the al»)mi»- nucleus. Much 
more interest and importance ha\c re<cnlly been attached 
to it owing to its ap]>li(‘ation in medical aiul biological 
rcs<arch and its use for thcra|)culie purposes. At 
Rerkcley, California, the first eyeh)troji to be built for tin* 
purposi- of medieal and biological rcscar< h is almost com- 
plch-d. In the prc|)aration of radi«»activc substam-cs for 
therapeutic or for ‘ indicator ’ purposes, large yields arc 
always t-sst-ntlal and this can be achicvi-d cither by in- 
cn-asing I hi- current or the energy of the emerging beam 
of parlii-les from the cyclotron. In the new IJerkclcy 
cyclotron it is hoped to obtain dcuicrons with i-ncrgit-s 
in the ncighbourhoo»l of 15 million electron volts 
whereas the energies of the deiileroiis in the prc'scnt 
cyclotron working at llerkeley is within the range of 
() to !) million eleelron volts. A teehniipie has also been 
developed by which the eurrciil strength of high-energy 
ions in the i-yelotron can be i-onsidcrably inereasi'd, thus 
ensuring mueh greater yield of radioac-tive products. 
In the new arrangement the material to bi- bombarded in 
spite of being placed in a separate chaml)er as was done 
previously, is mounted on a water eoobd ])latc and then 
inserted between the ‘ dees ’ through the window of the 
eyelolron. .\s a result the elfeelive strength of the ion 
current utilised for bombardment is inercased many 
limes. Csing this tcchnirjiic they have succeeded in 
obtaining 10 millicuries of radioactive ])hosphorous in 
tile course of a day. ' 

Prof. Lawrence in collaboration with his brother 
Dr Jobii Lawrence has for sometime past investigated 
the possibilities of using neutron irradiation for treat 
mcnl of cam-er. Kxperimeiils c.'irricd out on tnici-. using 
transplanted sarcoma tumours, indicated that neutrons 
were 20-.’f0 per cc?it more cflicacious than \-rays in 
destroying maligiiant cells. 'The new cyclotron at 
Herkeley has been desigm-d for these experiments to l>c 
earned out on a clinical scale, b’or the ex])erimcnls to be. 
siieccss fully carried out, it is necssary that a collimattal 
beam of fast neutrons should be dincted upon tin* loca 
lity to be irradiated and tins has been siu*eessfull v done 
by passing Ihi- fast neutron beam from the cyclotron 
through a narrow air channel in a water laidv, the depth 
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of water in tlie. lank beinj;’ siitfieieiil to appreciably absorb 
or r(‘(liiee the veK>eily of all llie. nrutroiis exeepL Ibov 
j>assin^ tliroii^li llie air rbanni l. 'I'o eliiiiinale the 
jU^anima-radiulion urij^inalin^’ in lln* source anil the water 
tank, tlie beam of fast neiilrous was tiltereil lliroiii^b a 
slab of lead and lln- lank also was covered outside willi 
the same mali-rial. Witli the ;d>ove arrangement clinical 
treatment has already l)e/»:im in Herkeley. In arguing 
for llie merit of the eyelotron for medical j)urposcs it 
would be en^u^h to point out that already sources of 
radioactive sodium havi' l)een jireparcd in Iterkeley with 
a strength of several liundred millieuries usiri^ the older 
leclinupie of bombardment with deuterons in the target 
chamber. Hadioaetive sodium in the process of decay 
emits gamma ray of sui h i nergy that it may displace 
radium for many purposes, nemcmlier.ing that the yield 
of radioai-live sodium can b<‘ largely increased by using 
iiileriial target method and also takitig into considera- 
tions the [mssibilities of neutron irradiation on malignant 
tissue, the exjieiiditurc on the eoustruelion of cyclotron 
for medical j)ur])oses wouhl be justified. 

There are now more than twenty-five c*yclolrons, 
either operating or under construction, in various j)arts 
of the worhi. In India where scientists have to work 
under conditions of extreme financial stringeiiey, has 
not been found possible to undertake the eonstruction of 
a single eyelotron mainly due to j)aueily of funds. Now 
that the immeiises possibilities and uses of the 
eyelotron for medii'al jmrjioses liavi! been amply 
demonstrated, there i.s no reason why the medical 
dei)arlment of the (lovernmeiit sliould not come forward 
\vith ade(|uate funds and undertake the construction of a 
cyclotron in co-operation and eidiaborat ion with some of 
our eminent physicisls. 

Historic Finds in Biliar 

I’lie first definite stone image of the ^^aurya ])eriod 
yet discovered, terracotta figures dating from .'100 H.C„ 
bronze images of the Ibila ])criod, a Persian manuscript 
eojiy of the Shah Xnma, specimens of l*ersian ( alligraphy 
and Afoglml and Rajj>iit paintings, are some of the out 
standing treasures added to the colleetions of the Patna 
.\rnseum, according to the latest report issuetl for 
19H6-38. In the Arehaclogical Section no fewer tliaii 
1,91-3 valuable adilitions and acipiisitions were made. Two 
stone torsos, ])robably of Jai?ia images of Tirthankaras, 
wertr-'yui'urt*:' d in rebruary, 1937, in T.ohanipur village. 


In Patna. The larger of the two images bears “Maurya” 
imlisli and is the oldest Jaina image yet found in India. 
To discover the heads and limbs of the two imagivs a 
search was made and the site was excavated by* the ^ 
'rreasure 'frove Officer. 'I’he site yiilded many broken 
))ieees of Maurya style and the foundation of a strueture 
measuring S' 10"XS'--10". A number of valuable 
coins and terracottas discovered during scwiTage opera- 
tions in Patna city have been added to thi^ Museum 
collection. Numismatics and art account for 3,1-38 and 
128 .specimens respectively. Of the art sppeeimens, the 
Persian manuseripL copy of Shah Xnma illuslraled in 
two volumes, transcribed in 1599 A. I), is a notable <^ddi- 
tion* In the miseellaneous section the important additions 
arc a mannseript eopy of Prnff i/tm [Mramita^ in Tibetan 
eharaeters, written in gold lettering. It is about 500 to 
1)00 years old. d'hcrc is also an illustrated mann.ieripl 
copy of Ynsnf Zidlekha written in Persian ‘‘Xastaliq" 
elijiraeter, containing eleven pictures of the Moghul 
school of till! early 19th century. 

Rumblings of Earthquakes 

Investigations of the fearful rmnhliiigs wliicti 
accompanied the disastrous Nepal- Pillar Karllupiake of 
1931- have been completed by the (jeologieal SurvtT of 
India. ()bservt*rs agree that the Bihar earllujuake was 
preeedeil and aeeoinpanicd by sound, variously deseribi d 
as eomparabh: with* the noise of "several aeroplanes". 

" a heavy motor lorry " an a])])roaehiiig goods train ", 

" a p.assing motor ear ", or " a train passing through .i 
tunnel ". In the central regions several observers 
recorded that the sound ap|)eared to (inanali'. from llii‘ 
ground beneath their feel. 'I'lie sound was loudest in 
North Biliar, Sitaniarhi-.Madlinhani area, Nepal Valley, 
Patna and Monghyr, and drowned tin* noise eaiist'd by 
the falling buildings and tlii' rattling doors, windows, 
furniture and the like. 'I’he sound was n'eordeil from 
places ns far away ns Cut lack on the Mahanadi delta, 
and tlie (lodavari-Kistna delta. During some of tlie 
after-shocks similar sounds were heard locally. Difli 
eulty has .sometimes been felt in explaining .slioeks that 
are said to be beard before they are felt, for seismic 
waves travel faster than sound waves. JHow'ever, the 
sounds emitted are independent of the speeil of the 
sei.siiiit! waves, but are indirectly dependent upon lluir 
frequeiiey. During the transmission of seismic waves, 
rock particles are moving rapidly against each other and 
the secondary vibrations so set up may give rise to soimil 
wavel!. Sounds have also been r<*eorded as arriving 
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st'veral minutes after eartliquake slioeks. 'I'hese are 
usually heavy reverberations and eome from a definite 
direetion, eouiinonly that of tlie epieenlre. Sounds 
this nature were not heard after the Hihar shock. Kveii 
if llicy liad oeeurnal it is doiihlfid wliellier llicy w«Mdd 
have been noticed in the exiileinenl that followed. In 
the areas* iiortli of the (lances, there was a general 
e«>nsensus of opinion that the sound passed from a north 
westerly to a southeasterly direction. It is difKeult to 
judge whellu r or not this eonsistt'iitly deserihed diree 
tion, was a, psy< hologieal elTeel arising from the early 
aeeeptanee j>f the epicentre as being in the lliiiiaiayan 
foothills. So far as can he judged, the sound was heard 
more or less simultaneously ovir the whole area and 
could not a<'eordingly have »iriginated from a jioinl. It 
is susp(‘eti‘d that the consistently report<‘d direction of 
movenit nl of the sound may he psyeliologieally eotnu eti il 
nmghly with the fell direction of movement. 

Entomological Research at Dehra Dun 

Modern research on insect ju sls is de}M ndent on 
systematic (Mitomology to a very large extent. During 
the last year along over two and a quarter lakhs of 
sjieeiiiu’iis of insects liave been named hy the Kntomo 
logical Mraneli at the Forest Iteseareli Institute at 
Dehra Dun. 'I'his enormous total includes tS;{,5()t) 
speeimens ih'rived from inseetaries maintained for the 
study of shisham defoliators in the Punjab, (i7,K)() 
speeimens from llu’ insei*tary ami experimental plots 
ilealing with leak and malmgany pests in Madras, I 1-..*U)0 
samlal insects examined for the investigation of s])ike 
disiase, 1 !),()()() speeiimms bred in the Dilira Duo 
insect ary out of materird originating from all province-* 
and 22,S()() speeimens obtained from a survey of tin- 
insects frecpienting lantana. This means about StiO 
ideiitifitwilions p<‘r working day thronglioul the year 
and the work occupied the whole time of several 
entomohigists. 

Studies confined to any one pest and that ])esl alom- 
cannot produce silvicultural and ecological I'ontrol 
measures. Fo discover methods which will he efleetivt* 
without the necessity of direct remedial aeli<m on the 
liart of the forest officer it is essential to study many 
interdependent life-eommunities in the forest and the 
l)OSt is only one unit in this eomidex. Moreover, reliabh* 
conclusions cannot be drawn from scanty observations 


hut must be based on ade<]uale statistical data. 'Phis 
explains why so much labour is ne«‘essary in order to 
devise a remedy for any inseet pest. 

Air-breathing Fish 

An exhibition of the air breathing iisb of India b;is 
been made in the newly arranged h'ish (Jalh ry j)f the 
Indian .Miismim reeimlly installed by the /im>logieal 
Survey «»f India. 'Phe various struct ores responsilih* 
for aerial respiration in five typt s of fish are shown by 
dissected models, and the origin t>f the air-breathing 
habit and the slrueturcs responsible bn* breathing air are 
briefly described, (leiierally speaking all living matter, 
whether t»f plant or animal orgin, recpiiiHs air or, to he 
more t‘xa*‘t, the oxygen contained in it for respiration. 
Paml animals take the air din*etly from tlw atmosphere, 
while acpiatie animals use tin* air that is held in solution 
in the water in which they live. Fish, as is well-known, 
belong to tin* second eati'gory, but a few species foimd 
living in the fresh walirs of the tropical parts of the 
globe, while retaining gills for ‘ breathing ’ in water, have 
b(‘<*ome specially adapted for at'rial respiration. Of the 
types of fish exhibittal in the Oallery, the well-known Koi 
fish of ilengal (.lunhns ), ])ossesses two special ehamber.s 
developed abovi- the gills b)r the storage of air; each 
ehainber contains a laby rinthiform organ, eom])osed of 
shelf-like plates, the skin of which is richly supplied 
with fine blood \ essels. 'Phis organ acts as the “ lung ’’ 
of the fish. In various species of the snake -lu'adt'd fish 
Sol, Saul}, Lata, vie,, (() phicopJiahis ) ^ the aeeessorv re.s- 
pirattn-y organs are c)f the natun- of two lung like, 
reserx oil’s in I lie bead, d<‘veloped as pouch like out 
growths from tlie mouth cavity. 'I'lie inner linings »»f 
these cavities are riildy supplied with blood vessels. 
In Matfur (('larias) tin re is an air chamber above the 
gills into which three like* outgrowths project, from the 
upper emls of tin* gill a reins. 'Phese outgrowths are 
riehely supplied with blood vessels. In Sinqi 

( /fe/i’rop/ieM.v/e.v ) twe) long tubul.'ir sacs grow from the. 
gill cavities baekwanis among tin* musebs of the back; 
they bear a marked resemblaiiee to the lungs of land 
vertebrate’s. In CucJiia {.Itn phipuoas ) the aeeessorv 
resjiiratorv organs eonsisl. of twee lung-like eliandiers, 
'Phis fish will) its gills greatly redueeel has practically 
lei.sl all power eif aepialie respiration. 'Phe great varieiv 
of .structural devices involved for aerial respireilion in 
fish ill response* to slagnatiem and drought shows the 
n*marknble power of ad iplalion jmssesseel by animals 
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in ^cniTal lo clian^in^ roiulilions of life. It is th«' 
a('(|iii.silion of sueh adaplations I hat t'liahlcs the animals 
to survive in the very ktiii striigfrlc for c-xislenee 
whieh all of them ]»a>t: to fair in nature. 

Announcements 

Vor tile lirsl linn; in the, history of ( 'ainhriilgi* 
I’niversily a woman. Miss Dorothy i\nnie (iarroil, has 
been appoiiileil to a ))rofes.sorship. Apiminteil to 
sneei-eil Prof. K. II. Minns in the Disney ]»rofessor- 
shi]) of areliaeolo;i:y, one of C.'amhriilge’s oldest pro 
fessorsliips, Miss (iarrod has made iiniipie arehaeo- 
logical diseoveries. the most important of whieh was in 
the Malkans in September last year when she found 
5(),0()0-Y<'ar old eaves, whieh yielded data for linking 
the eaveini!!! of the Jlalkans with those of Palestine 
and the East. 

M the meeting' of the Uoyal Society, lield on 
.March Id, the f\)llowinjjj were elected fellows of the 
Society: (i. S. Adair, assistant director of research in 
physiology, Cambridge; C. H. Andrews, pathologist. 
National Institute for Medical Ueseareh; .M. Horn, 
'I'ait jirofessor of natural philosophy, I’nixersity ol 
Kdiriburgh; \. .1. Hradley, asst, ilireetor of research in 
crystallography, Cavendish Laboratory, Cambridge; 
1). Hurnt, prid'essor of meteorology. Imperial College, 
London; 1'. A. K. (.’rew, Huehanan professor of animat 


genetirs, University of Edinburgh ; F. W. Edwards, 
Dej)arlnient of Entomology, Hritish Museum; H. M. 
•Jones, Aloud j)rofessor of aeronautical engineering, 
Cambridge; (L W. C. Kaye, superintendent, |)^iysies^ 
department. National Physical liaboratory; E. (L '1'. 
Liddell, fellow of 'rrinily College, Oxford; E. ,1. 
Maskell, lecturer in plant })hysiology, Cambridge; 
L Masson, viee-ehaneellor of the University of 
Sheffield; formerly professor of ebemislry, t’niversity 
of Durham; C. E. K. Mees, vice president of the 
Eastman Kodak Company, Rochester, N. Y.; .M. H. A. 
Newman, lecturer in mathenuities, Cambridge; H. 11. 
Read, professor of geology, Imperial College, Limdoii; 
Sir R. O. Stapledon, jirofessor of agricultural botany 
and director of the Welsh Plant Hree^ling Station. 
Aberystwyth; II. M. 'PnrnbuII, Professor of morbid 
anatomy and director of the Hernbard Baron Institute of 
Palbology, London 'Hospital; E. E. 'rurner, bead of 
the department of organic ihemislry, Bedford College, 
London; V. B. Wigglesworth, reader in medical enlo 
mology. I.ondon School of Hygiene and 'I'ropieal 
Mialieine; E. .J. Williams, professor of physics. Uni- 
versity of Wales, Aberystwyth- 

Dr ,1. N. Bhar. assistant lecturer in the t'niversily 
College of Science. Calcutta, has been admitted to the 
degree of Doctorate of Seienei* of the Calcutta Univiu- 
sily. Working uiiijer Prof. S. K. .Milra, he has made 
flelailed studies regarding the ionosphere in this eoimlry 
and has made important (‘ontributions to our knowledge 
of the subject. 
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New Cotton Schemes 

• • 

'I’lu- Indian (’unlral ('(dlon Cnnnnitirt' has apprnv 
cd snlijccljln rxaininalinn <d' final details by tin* Standing 
rinaiice Sid)-roniinil((M*, the reeonnnendations of the 
'reehnoloji;ieal Ueseareh Snb-C’oininittee. for lbt‘ pnr 
eliase of a pilot ])lant for delerniininji; tin* cost of 
produetion of elntnieal eotton fr(»ni linters, waste and 
ehea]) eotton. Sanetion was also provisionally aeeorded 
to a selieine for rarryin«' out investigations at the 
'reehn(»Iofi;ieal I^aboralory for improving the ginning of 
liulian eothnis involving an esliinaled non recMirring 
ex|)enditure of Us. I-, .)()() and a reeiirring ehargi* of 
U.s. !,()()() per aniniin. 

Work on Indian Forest Products 

• 

A wood from Madras {('((.suariifa vtiHisvi'i-fol’ia) 
is being teste<l at the Forest Ueseareh Jnslitut(‘, Debra 
Dun, to see whellier it is suitable ftn* telegraph and 
telephone lines and ideetrie transmission work. Olln rs, 
spriU’e and fir of the inner Himalayas, are being tested 
for aircraft const riietion and repair work. Kxperi 
nieiits are being ma<le on Sal to determine the variatitm 
in strength of the speeies in <lilfennt loealities. 
Further steps taken at the Institute to promote greater 
industrial use of the forest resourees of India, imludi* 
the jireservative treatment <»f wood and cover a great 
many aspects of timber utilization from a study of the 
working (pialities of iliH’erent speeies to the testing of 
glues, alniio boards i»nd plywood. Ueeeiilly it has 
been arranged for carrying out manufarluring and 
service triaVs on various Indian woods for shuttles, 
bobbins and other woodwork requirements of textile 
mills. A simple tyjie of tunnel drier for (Irving 
veiie.ers was desigm‘d at the Institute for a firm in 
Calicut, Madras, who are manufacturing eommereial 
plywood. This was built and put into opiration 


before the start of the monsoon last year and is now 
gi^ing satisfactory service. 

Fxjieriments have shown that with tlie exetption 
of junipvrus mavropiula which oeeiirs in inaeei'ssible 
parts of Ualuehistan there is no other wood which is as 
good for pencil manufacture as imported jieneil cedar. 

Work in eonneetion with the preparation of hand 
lens keys, siipphnu-nttil with low power photomiero- 
graphs, for tin* idtnt dilation of the more important 
timbers of Assam and llengal, was continued by the 
wood t(*ehnology section. 'I'he Services of this section 
were utilized with advantage* by railway ollieers, 
engineers, timber merchants, the army department, the 
forest department, jute mills and other firms. 

Large number of botanical specimens continue to 
be received tor ielentitie>ation by the leotanieal branch, 
and more than 2.S00 spe'eime iis were iiie'orporaled in 
the herbarium during the year. 'I’he fungal diseases, 
which cause* widespread iinsoundness and mortality of 
sal trees in Ih ngal, Hihar and I'nited Fro\ inees are 
engaging the attention of the myeedogist. A preli- 
minary test of the toxicity of .Vseu and ereosote has 
been carried out and further experimeids on Iheser 
preservatives are- being eonlinueel. 

Dozens of drugs and herbs were grown seieeess- 
fully in the minor forest jiroduet garden. Kxperiments 
w'ere carried out on x'Uc.v pcnduncalaris which is a 
reputed remedy for black water fever, and an active 
constituent was isolate-d which is lieiiig (‘xaminenl 
pharmaeologieally. Investigation on lish poison ])lanls, 
the object of whieh is to find out which j)lants contain 
roteimne and alliiel bodies and determine how far 
India can be a source of supply of vegetable inseeti- 
eides of the types of denis, for whieh there is a demand 
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Sterilization of Water and Air by Ultra-Violet Rays 


and a valiiabir trade was carried on. A list of tridian 
])]ants rcpntt'd as lisli poisttii lias been c(nnj)ilcd. 

The most important part of the year’s W(»rk in tin* 
eiiloinolo^ieal braneli. was the sliuly of the parasites 
of defoliators of teak, v/.s.voo and nnill)t‘rrv. .Vii inttT- 
eslin^r fcatnri' ttf this work has been the siieeessfiil 
transferenet* of parasites from Jbirma to llie teak plan 
laiioiis at Nilamhiir, the parasites btin^’ shipped in 
eobl storaire to Madras and t lienee by parcel rail 
to Xilamhiir. 'I’lie enlomolo,!»:isl eoin])leled a very 
lImroii.«:h study of the hostryehid wootl borers which are 
pests of sawmills and factories. 

A res(‘art*h demonstration t'oiirse has bta n institiitt il 
ill the. Insliliile, which it is hopeil will be made an 
annual one. The first course was held in October 
and was atttnded by stinie 15 ollieers, repres<‘ntiii;i: 
nearlv all tin* jirovinees. 

Catalytic Cracking 

A new ealalytie cracking jiroeiss for petroleum 
lias been developed and large scale eiiuipments are 
being installed in U. S. .A. ('racking processes wbieli 
have been in operation for years havi* been important, 
both in (‘onserving crude oil and in improving the 
(jualily of tb<' motor fuel. Without eraeking processes, 
it would have reipiired some twii billion barrels more 
of crude oil to sup]dy the worbl’s needs in than 

were actually produec'd as is reported in I iidtisl ria! and 
I'liHjinrcrinti ( licniixf ri/. 

• 

Cracking by thermal proe»*sses involves the use of 
great heat applied while the oil is iindi r high jiressiire. 
Catalysis on the other hand while most eH’cetive is a 
gentle fon-e. In catalytic erai-king the oil is va])ouri/.ed 
and the vapour jiasses over the surface of a catalyst 
where, the molei'ules are seiiarated with a high d«‘gree 
of selei'tivity and at great speed. The thermal eraeking 
process produces an oil of 70 to 75 jier cent of gasidine 
having an oetam* rating of 'I’he new catalytic 

crai’king process produces .S5 per cent of gasedine with an 
octane rating id’ SI or higher. In fact tin- inventors 
expect producing gasoline of 100 octane rating by the 
new process without difficulty. It is possible that 
ealalytie eraeking will supplant entirely all the thermal 
cracking jiroeesses, though llie transition will be 
gradual. 


Chlorination, ozonisation and other chemical 
methods of water sterilization commonly used all have 
the disadvantage that they may alter the taste' and ■ 
chemical composition of water and need to be carefully 
steered between the two extremes ineomph'lc steriliza- 
tion ?ind presence of excess of the sterilizer. Moreover, 
for some piirjmscs the use of <*hlorinated water is not 
perinissibh'' The use of ultra-violet rays for steriliza- 
tion was not extensively list'd tine to certain drawbag'ks 
inhi'rtllt in the apparatus, which are somewhat cum- 
brous and fragile. The new ultra violet ray apparatus 
working on the new high pressure t'lcetron'ic discharge 
])rincipl(‘ has made it possible to use this atijiaratus for 
big scab' wati‘r stt'rilizalion. It has been found by 
(‘xtt'iisive bat'tt'riological tests that ])alhologieaI orga- 
nism such as H. Coli, the ly])hoid bacillus, soil bacilli, 
t‘te., and other injurious organisms arc destroyed even 
in heavy concentrations by the new a])]niralus designed 
by Hanovia Tdd. 

It is found that in a modt rn operating room in 
spile of every reasonable iirccaulion tti ensure asepsis, 
cxet'pting ultra vioh't, etmsiderable numbers of bacteria 
may be. collected from the air by sediimuitalion. In 
new apparatus, low ])ressure, filter- jacketed type of 
cpiarlz discharge lubes are being used, for ultra-violet 
sterilization in hospitals which tiller otf all radiations 
.shorter than 2*i()()Ai The amount of ultra violet which 
may fall on the [latient during the course of the o])era- 
tion should be ki‘pt sufficiently low so that no redactions 
will he caused on the tissues (‘xpost'd. Uy the use of 
adecjualely tlesigi.ed ultra violet installations in the 
air-ducts of air conditioning systems, cross infeelions in 
public buildings are being prevential. 

Filtering Gas through Glass 

rhe sc))araiion of dusts and other minute .sus])(‘nd 
cd particles from gases is of vast importance to indus- 
tries. Alany costly and elaborate processes such ns 
gravity collectors, .scrubbers, washers, eleelrostati<‘ 
separators, etc., are in ojicration at present. Jhit us<‘ 
of fabric fillers though mueh less costly has not been 
favoured since they are of organic origin and in most 
eases cannot resist the chemical nature of the gases 
which are to be ])urified. Now glass fabrics liax 
entered the field. Rapid ])rogress in the development 
of .satisfactory all-glass filter fabrics makes it probabh 
that both gas and liipiid filtration through this acid 
prtiof, h<*at -resisting, inorganic media wu'll soon becom* 
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common. Glass filtcrin^i; fabrics lias alrcaily Ium'ii jml 
the market. 

New Valves for Television Purposes 


With the rapid (icvi lopmciit of ltdevision reciivers. 
valvi’ mainifacturers arc now (‘oMfroiit(‘il with ii< w pro 



I. Soclioii of till* iirw IMiilips valve in uhieli I lie •;;Iass 
pinch iiiid tlic hakclitc luisc arc replaced by a «;1ms.‘« base. 

hlcms which arc beeomiiifi: increasingly (lirtii-iill to solve. 
'I'he pinch methods of const ruction hitherto i’ni|lloycd 
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in ordinary valves necessitates lon^’ lends conncelinj? 
the elcetroiles to the contacts on the valvc-basc. This 
cause's a capaciti\e and inductive coujilin^ b«*twc(‘n the 
eli'ctrodcs. fn the <asc of vahes in wliich M ry h»w 
capa<*ily bclwi'cn certain elect nates is essential, as for 
instaiiee with II. F. amplifier \alves, oiu* eleetrodc is 
always connected to a i-ontact on the base and the other 
(usually the ctmlrol .t*rid ) to the metal t*ap on t!u‘ b»db. 
Hill a top 4‘Oiinei'tion napiirt's a loiii; (‘xternal lead and 
this entails ^n at diflieulty when reeeivini*’ ultra short 
waves as used in lidt'vision transmissions. 

A new form of valve in which all the electrodes 
arc It'd out on mie side, has ret'eiitly been iiiirodueed by 
Philips. In tlu'sc valvt's the pineli and neck arc re- 
plact'd by one single part, rirj, a jiresst'tl-glass base 

(A in lig. 1) with ‘) ebroinc-iron lead-oul pins which 
a]st> consLitiitc the contact (lins and sup[)orting wires 
for the electrode unit, ( hnuiic iron was selected be- 
cause this material has the same eoeflicii'iit of expansion 
as the lypt“ t»f glass used. 'IMie electrode system is 
iimuiitcd on tiit' !) pins. Tlu si* pins are IT mm. thick 
and are jxisitioned uniformly around a t'ircle mi'asuring; 
21 mm. in diameter, llius giving very short Icatls and ii 
sturdy construction, 'riic glass bulb ((') is of such n 
sJiape that it can easily be mat iiint -maiiufat'tured. 

It is sealed to the glass base at (I)) (fig. Ij. 'I’he 
glass bast' is fitted with a mt lal screening plait' (H) 
which scri'cns Iht' ])ins from each t>lher. This plate 
has a locating spigot (F) which facilitates the insertion 
of the valve In its socket. If Hit- valve is of a typt' 

that retpiires It) be sereelietl against external inllueiu'cs, 

the bulb as well as the glass b/ise is providt'd with a 
metal cover. • 

Hesiiles elfeeting a reduetion of tlii' iiiiiliial 
fleet rt)de eapaeities the new t'onst rui-l ion has a numlx'r 
of t)ther important ailvanlages tine to elimination of the 
bakelile base of ordinary vahes. 'IMie lead out wirt'S 
need nt> hinger lx* stililt-red at the eontaets or contact 
})iiis the number of welding ptiints being reduced to a 
minimum. 'I’bcre is conseipienlly less risk of loosi* 
contat-t.s causing crackling noises, Hit' suppression of 
which is an imperative neet'ssity in the very eompli- 
calcd type of receiver used for television. 

A furlbt'r advantage t)f the new const met itin is 
that the troublesome plu'iionienon known as “ frerpU'iU'y 
drift/' which occurs during the first few minutes after 
a receiver is switchi'd on, is practically negligible in 
these new valves. Hakclitc, llu' material of prc'sciit 
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type v«Ivf-liast*s, has a <liclcch‘i<* constant which varies 
c(»nsi(lcrably with tcinpcralmr. As this hasi* lias been 
entirely <liscanle<l in tin- new valve, allowance need only 
lie made for variation of tin- diehatrie const aid of i»lass, 
whii'h is extrenn iy small. 

A new type (d‘ socket for this valve has been 
designed b\ applyinj*; the principle (d the bayonet 
holder. Hy means of the loeatin»: .spij*-ot with its fixing? 
.stud, the valve is inevitably inserted in the ri.ijhl 
manner. Next, the valve must be slijrhtly turned so 
that tin- contact |)ins sna]) into position between sprinjj;s 
provided for the purpose. 'I’he fixing stud, wliieli does 
not <*xten<l to the bottom of the valve, then comes under 
the perliirax disc of the socket and thus locks tiu- valvi- 
in position so that it can not ])ossibly be loosened from 
its socket by vibration when usi-d under strenuous <*on- 
dition, as, for instamrs, in an aerojilane. 'riie loekinj^ 
.system also renders it possible to transport receivers 
from one jilaee to another with the valves already in 
position without any risk of their la-iny; shakiii out. 

Engines Cooled by Glycol 

'I'he industrial applications of ^lyt-ols and llit-ir 
derivatives are innumerable. A recent <*ounl indiealetl 
that there are I HI ditferent appli<'alions for the glycols 
without eonsiderinji; their ilerivatives. In the decade 
since the lirst lank ear of ethylem- «lye<d was shipped, 
six diiferent j^lyeols and lifly i»lyeol derivatives hav»‘ 
been made eommereially available. Seventeen have 
already reached a stan'e of industrial iinportanee which 
recpiire tluir shipment in lank ear (piantities. 'I’he 
nuinlu-r of amine, ester, ether, and ollu r derivatiu-s of 
j»;iyeols is inereasinj;' gradually. 

Kthylene jflyeol is used as an anti free/e and inhi- 
bitor to corrosion in automobile cooling- systems. 
Water containing the inhibitor is less corrosive on 

iron and steel and 7r> less on aluminium and other 
radiator metals than plain water. Durinj*; the past ten 
years, a jereal deal of development work has been 
done on glyeol cooled aircraft motors. In tluvse, the 
elbylene glyeol does not function as an aiitifree/.e but 
as a cooler. No water is used, because the jacket 
temperature approximates F. 'I’he chief ad- 

vaiita#»v of ! -lAh tempi-raliire eoolin«- is the n-iliieed 


frontal area. The small radiator required offers le.ss 
resistance than an aircooled engine of the same horse- 
power, resulting in greater speed. Tn aildition, the 
weight of the engine is retlueed as (‘om])an‘d with- an 
aireooh‘d engine, which n-quiri-s mon* plumbing and a 
larger radiator. A plane with a high-leniperaturt* 
cooled <-ngine provides better visibility than one with an 
air eooh‘d engine. 'The use of the glycols as high- 
tenqieratiire cooling agents has bet-n extended to X-ray 
tubes, maehine-guns, and T. S. Army tanks. 

Polystyrene as Electrical Insulator 

• I 

Polystyrene, a transparent, therinoplastie solid, 
foriiH-d by the thermal pt)lymeri/.ation of monomeric 
styrene :(’H ., has been known for many years 

to be an excellent dielectric. 'The material has recently 
become availabh- in the United States of America at a 
]>riee which will promote much more extensive 
application. Polystyrene posses.ses outstanding low 
elec-lrieai power factor, high <lieleelrie sln-nglh. great 
arcing resistance, and low water absorption. It has 
electrical prop(Tties ecpial to those of fused (piart/, with 
extreme water resistjince. It is being successfully used 
in high v«)ltagc cables, in eabh‘s joints, plugs, t te. 
Polystyrene films are being used as condenser foils or 
as <-al)le wrappings. It c*an be east, moulded, and 
niaehined into diiferent shapt-s and patterns. Solutions 
containing polystyrene, as the major nonvapouri/able 
component have been advocated as eKetrieal insulating 
varni.slies. 

New Ultra-opaque Porcelain Enamel 

A new j)«)reelain enamel has been pul in tin* 
market. It is claimed that with the* new enamel a 
72'y opacity reading can be obtained with ;i*J grams 
])er sepiare feet, whereas 10 years ago ‘i K> grams of 
<-overeoal enamel were required to obtain the same 
r«*sults. Ullrao))aque is the nami' given to the new 
material, which olfers a number of advantages. 

Chamber Process Sulphuric: Acid Plant: A New 
Design 

In a new ilesign for ehainber process sulphnrii' 
aei<l plant hy II. Watson, Ltd. (ilover and (lay 
Lussae 'Ptiwers have been replaced by denitration and 
absori)tion chambers which are of identical construct ion 
to tlur main reaction chambers except that tlu-y are not 
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filtfd willi spray no/xlcs but liavc spray rolors. It lias 
• been* shown by ealeiilalion that the total surfaee area 
in a ehatnber 10 feet by 10 feet by 5 feel with rotor 
sprays in operation is ecjual to the surfaee area in an 
averafre sized water eooled ehainber. From this the 
eonelu.sion^ is that if so larj^e a surfaee area ean be 
obtained by spray, there is no reason why this tnetiiod 
wijl not be used in plaee of (ilover and Oay Fussae 
towers. 'I’his new design means a bijy reduet ion in llu- 
capital oullay by the elimination of hi^h towers and 
paeklnjjjs add also certain rt duelion in pumping costs. 

Germany Shves Raw Materials 

(iermany is striving Iiard to decrease tlie eon- 
sumption of raw mate rials without decreasing t‘flieieney. 
'I’o save iron and steel and to cut down the* amount of 
ste‘t*l used in building' without saerifiein^ strent^lh, m‘w 
forms are constantly l)ein<r (h‘vised. Fighte'i* e‘on- 
striieliems usino; welded plate forms, for instane*e*s, 
inste ael e)f east irein aiiel steel parts have- le*el tei savings 
ed as mue h as .K) per es nl in we ijilht in maedine builelin^. 
lei I'O per es'iU in the unelerframework e>f passe'n,i»e’r 
railway e*ars, uji to .lO pe r e-eiit in the* ee»nstnie*tie)n e»f 
hange rs, halls. e*le., up to .‘10 per ee*nt in stree-t e*ars, 
anel iij) te) .‘10 |)e'r e e nl in the*, e'onslrve liem of be»ih*rs and 
apparatus. In shipbuilding;* ineluslries, more anei more 


ships are* brin^ esmstnie'le-d in (Jermaiiy M’illioul the’ use' 
of rive*ls. Consielerable steel has been saveel lhre)u;;h 
we'ldinj;: on the* ree-e'iilly eomph leel ship. “ nifhrhn 
duxtlotf,’' whe)se* hull was entirely wehleel instead of 
riveli'e!, it was ))ossibh' te> e'tfee t a sa\ iiii; eif I, .‘100 terns 
e)f iron anel stee l, which re‘i)rese nleel 1 !■ pe r ee*iit e)f the* 
te>lal e>f llie ship. 

Ne*w plasties alsei are use*il iiu’re’asin*;!) in the* 
shipbiiildini; industry in jilaee; ed' mel;ds for tixtures, 
wineleiw frames, ete*. Ilee'ause* of e*orre>sion resistance 
te: salt wate*r anel se*a air, plaslie*s h.'n e* numei'euis aeb an 
ta^es. They are* also usiel as wall-ee)ve*rinj»s in j)lae*e 
e)f panel Weuuls, the reby re‘due*iu;>' the* tire* hazarils and 
making e'emsieie'rabh* paintine; ami varnishing; uniieees 
sary. lleeaust* ed' lightness as eeini]).*ire*d with me'lals, 
the* use* ed‘ plasli(*s has e*ll‘eele*el e*einsieh*rabhj wei;;hl 
sax in^ in shi[) e*e>nstrue*tie>n. 

'I’hreMi^h ie'i;e‘m‘ralie»n ed’ old materials, it was 
pe>ssibh* te) fulfil l*J ))er ee nt of fie rnumy's raxv mate rial 
Pe-epiireanenls elurin^i** the* past year. Old pape*r e*olleete*d 
ameumtoel te) ovt*r I millietu iiu*trie* teens, wliieh repre*sen 
leel a sax in*; of the* e epiivah*])! of 1 million e’ubie* nu'ters 
of best ))ulpxve>e)d ; lot) e-ommunities in (iermany, as a 
result e)f seirlin^* their ^arba/;e*. from Se*pte*niber lO.'li 
te) duly, IJKIS, re‘elaime*d .55,000 tons of se*ra)) ireni; 
1.‘100 teens of pure* tin we re* ree*lainu'd from old tin e'ans, 
anel the* total value* eef e)hl mate*rials rc*^'ain('(l was 
eslimat(*(l at 550 million U.M. 


The Problem of Ferrous Industry in India 


Iron has l)eefi anel xvill uiielouhte-dly e*(’ntinue* te) he* 
e)f the* highe*sl pre)fil to the* xveerhl. Its study xvill alxvays 
he* a faseinaliii;; enie and if our line)xvle*d|fe of it pre»- 
i;re.sse*s as mueh in the* t’iiture as it has in the* past, the*n 
the advance will he even more* marvelle)us. It may uii- 
hesitatingly be* claimed that irem is by far the most 
im})ortant metal to civilization, 'riie entire absence e)t 
xvhat xve call the prt*e*ie)us metals, gold and .silver. we)nld 
blit little* alfeet e)ur eomfeert or the applicaliems of 
engineering and metallurgy; but take axvay ire)n and xve 
should revert^ le) the ee)nditie)ns of Ihe Dark Ages. Iron 
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anel ste*e*i form the* ske*li*ton frame work within the* beidy 
of me)ile*rM eix iliz;die.ii. W'itimiit irem anel ste*e‘l the* xvheih* 
range* of pe)we*r ge iie raling and pe»we r using* industrie's 
xvenild be* virtually impe)ssible“. Me)eh‘ni building re- 
epiires eiie)rme)us epiantities of it. spe-eely a'liel abuiulant. 
lrans])e)rlatiem are* alike* ile'pe*ndant u])on it; ee)nmiuniea- 
tioil xvlu’lhe*)* by tele*g'raph, tc*le*piie)iie* anel raeiio is 
similarly beuiml with it. 'i'lie* toe))s e)f ineliistry and the 
implem(*nls e:f war, the thousand anei e)n(‘ essentials and 
eonveriie*ne*es e)f daily life* are* all made* in xvhole* e)r in part 
of iron and steel. 'I’he ease* and, e*ertninty xvith which 
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tinliii.'iry t uiidilions of Iradr it is available to any 
oouiilrv liavv led us to I'ori'cl liow rsst'iitial it is, but i:i 
iinu's oi' uar or lu r.il Ir/ule dislurbaru-e a sbcjrtnj^e of 
tlii'i inati rial dri/t s hoine Ibc fad tliaJ there is an in dsl- 
enl iiee'.s'iity of iron anti its alloys to modern industry 
and our life. 

Ill ‘.|iile of Hu abundnnee td' raw materials in 
fiidia ant! of Hie fad Hiat India held a relatively liijfh 
piisiHori al-oiil a Hioii.'.aiid years a<C(» in Hie world’.s supply 
of urr'iiirlil iron ami steel, it is only -o years now that 
we tind India ell'e( ti\ely takiii;*; up Hie inanufadiire of 
?;*(»5i It' i eondderal'le extent. I)iiri:i^- the year 
m/'ibiiiery (textiles, iiiines. paper, lea, ete.,) worth over 
Its S i-reres weri' imj)ort<‘d, and addeil to Ibis lijit are 
(V. v-r Its o eroris worth powi'r ‘‘‘ein'ratin*^ sets, nearly 
Its () erores worth buildiny: and sundry hardware 
(ro])es. nails, I'eaces ete.,) and over Hs li erores wortli 
Ire.l ri'iiu Ills (seienlilie, suri^ieal and eleelrieal), apparatus 
aid iraiismissioii eijuipmenls. 'riie d<Tnaiid for these 
arlieles has lieen .’.-radu.dly v‘\])andiiij.*;. In India the 
I'iii'j'-est I iter[>rise in maiiufadin’in/i; steel is that of the 
'I'ata’s produeiiii*- roui»hly 1, ‘2(30,000 Ions of pi^- iron and 
S, 50 000 tons of steel a' vear. 'riu* steel is mostly rolled 
in the form of sIuh*Is, bars, rails, slruetiiral .seetion.s, 
plates, sleeper.'), li.’iplate, lij;ht flats wire and rod. The 
seeorid enterprise i.s Hu; Indian Iron and ^Sleel ('ompany. 
Its works have a eombined eapaeity of about 8,50,000 
tens of pi/ 4 ; iron annually, lo^ellier with foundries cap- 
able of prodiieinjr 100,000 tons of east iron pipes, 
sleepers and .‘j;<neral iron eastings. Another eompany, 
'I'lie Steel (’orporation of Heii^al was registered in 
'I’liis (’orporation is iiinh-r an aii»Teenu‘iiL to lake all its 
requireriK Mis of pi^r inm from Hie Indian Iron and Steel 
Company. 'I’lie prodiielion aiimal at is *200,000 to 
‘J.riO.OOO tons of tinislied steel ]ier annum. In South India 
llliadravali Iron Wtirks an* produeiti^ eliaree.al pij^; iron 
to the extent of about *20.000 lojis a year, most of wbieli 
is eoiiverted into sli-el rolled in bars, Imojis and other 
.small .Ma tioir:. AlHiou»^Ii most of llie iron thus produced 
is used up by the Indian market itself a fair ninonnt «)f 
pig in^ii is < xporled mainly to .lapan, the C.S.A. and 
the I'niled Kingdcm. It is said that for the manufae- 
tiire of hasie steel and for certain kinds of foundry work 
Indian pig iron has established a high reputation for 
(piality in many eoiirdries. It must be pointed out here 
that this pi;' iron which is exported could have been with 
eonsiderabli advantage to the country, utilized in manu- 


faetiiririg the innumerable articles of iron and steel 
whieli are imported every year into Ibis country. The 
only steels which are at present maiiufaeliin'il in Ibis 
country are straight <*arhon stetd. They are classified iif 
'I’able I, as typer. 1 and *2. All the other tyjies of steel 
are not manufactured Iutc. 

The Iron Age, whieli merged into the Steel Agi* 
when Bessemer and Siemens discovered their jiroeessivs 
for niatiufaeluring steel, has since (hrveloped into^ an 
era of special steels. Without iron we should inevitably 
revert to the importance of the Dark Ages, and without 
alloy steels onr fate would be little bcKer, foe iron 
and the simpler forms of steels will not give us, the 
liard-wearing teugliness of manganese^ steel ; Hie 
wondtTful energy-saving properties of silicon steel as 
used for eleelrie generators, motors and transformers; 
the great reiliieed rusting (|ualilii*.s of eliromiiim and 
other steels; the special magnelie properties of 
tungsten and cobalt and aluminium nit'kel eobidt 
steels for jHTinanent magnets and of mangane.se steel 
for a]q)lieations where iion-magnetie material is 
re([uired; the lough ehroiiie vanadium steel for 
mnebine pnrts also the nickel iron alloy known under 
the term ‘ BtTTnalloy *' with its extraordinary high 
permi'abilily at low induct ion. 'Tbere an* other steels 
which are .strong and lough at low temperatures, 
steels possc'ssing aon-sealiiig cpialities and considerable 
strength at high temperatures and many others to 
which reference is made in Table I. 

From the practical .standpoint Hu* imporlanee of 
alloy steels lies in the fact that they yield a greater 
range ni meebanieal properties than can be obtained 
in simple earbon steels, whilst they also yield eillu r new 
physical projieplies or new eombinations of properl ies. 
'I’lu Wenders of modern engineering depend closely, 
])(*rliaps more than i.s^ generally realised, upon the 
special qualities of tin* materials employed. It is 
iin])ortant to remember that engineering .science has 
progressed siieeesfully jn.st so far as the properties of 
the eon.struetienal malerial.s available would permil. 
Improvements in material liav<; been followial inini<* 
diiilely by advances in engineering prrfeliee. Accord- 
ing to requirements it is possible, by the use of alloy 
steels, to reduce the weiglit of parts whilst rclaininsr 
or increasing their strength, to obtain strength eonibineil 
with special dnetilily, liardne.ss or resistance to fatigue; 
amj in fact, to obtain or aeecntiiate almost di'sired 
p]i 3 'sieal property. 
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1 1 is of utinosl import arur to lliis cooulry that llu* 
metalliii'friral troiinicpu* of pn pariiig tlirsr alloys should 
f lu* syslcmalirally anti llu)rou^hly ticvtdoptil. 'I'lu* works 
of the 'I’atas at least are so developed that witlieui 
imieh diffieully the methods of ))rt‘pariii^ Ihtse alloys 
with tile proper physical properties can he evidvt‘d and 
standardised. It is uiid»‘rslood that Talas prejiare 
such alloys as are needed f»)r llieir own oonsumplion 
aUhoiij^h their needs is ahunst insi^nifieanl even in 
variety as eompostal to that of the general eiiirineeriii^^ 
industry. In order to prepare these alloys eflieieiitly 
and economically, it is further essential tti prepare in 
this country ferro-alloys e.7,, ferro-ehroine. ferro- 
manjranese,* ferro-silieon, ferro-luuff.sleu, ferro-vauadium 
etc., of retpiisite jiurity. It is Ihrouj^h these eom|)ou:uls 
that the alloy steels are prejvired- Most of the raw 
materials for preparinj^ these ferro-alloys are available 
in an exeelleiit quality in India and are at pre- ent 
exported for the preparation of such alloys, h'veii the 
'I'atas do not manufaelure their requirement of ferro- 
elmmie at their works hut import it from outside, 
'riiesc alloy steels and ferro-alloys when tliey will he 
manufaelured in India, will naturally be small in 
quantity* This shouhl not, however, he a source of 
diseoura^ement. Kv«’n of the annual eonsumption of 
any particular alloy he the output of just on<’ ehar^i* of 
an electric furnace or small optai hearth furinur, it 
would he of ^real advantage to mauufaeture it. It 
wouhl not at all he uneeonomie. 

Haviui< seen what we have plot to do with re!.])ee‘i 
to materials of const rui'lion, let us see what proe»‘s.*«-;, 
if any, we need develoi)inp here hi-Um- we eaii claim 
to have ae(|uired the best of the |)rese:it iiuljistrial 
civilisation. 'I'he most im])orlanl process is the easl- 
inp of ferrous alloys. I he taeility with which iron 
can he east into as intricate a shape as tlu- desipuinp 
engineer can imagine, its east* of inaehininp, ability to 
withhold fairly hiph pressure and the low cost, rt eom- 
meml it for innumerable applications. It is favt>uriil 
in manv instances heeause of its reliability and because 
it may be east in a simph* piece, thereby eliminatinp 
jtiints wdiiefi are a fre(|ueiit source of Irtiuble. 'I’he 
use of east iron eliminates the possibility oi any pal- 
vrnie aelitm at the point of contact between din’erenl 
metals or between a weld and adjoining metal. In n ee.il 
years east iron has been improveil in quality by refine- 
ments in foundry practice, by allerinp; the hasie^ ratios 
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of earhoii and silicon and more reet*iitly by the addi- 
tion of alhjyinp elements. It can bi* made in such a 
maimer lliat tlie dimensions will be sutiii ii nlly accurate 
to allow the use of ehtse filtinp \vt)rkinp parts. An 
important disadvanlape to east iron for use at bipb 
temperatures has lieeii its tiiideney towards prowl h, 
as much as .‘fO iiu rease in xolume in some <‘ases. 
'I’lirouph the use of alloys .uud heller melliiip, this 
eharaeteristie properly can now be i-oiitrolUd, almosi. 
to the vnnisbinp point and east in. i is mow rrciivi rinp a 
poi/d deal of the prouiid lost due to ibis defect* lly the 
use of alloy east iron and improveintiit in founilry 
praeliee and bent treatment almost any properly has 
heeii deveh)ped in ferrous c-asliups. 

Althouph a eonsid(‘rahli' amoiinl of fi'rreus east- 
ing has lu’iii and is alri'ady produced iti this country 
and there are si veral foundries working in various parts 
of till* eoiintry, thry derd only in ])ip iron and inild steel 
ea.siinp. All the nctiil ailvaneos made in the foundry 
l>raelie‘', melaliurpy and iu at Irealimnil of iron and its 
alloys art' unknown in Indian niundrits. .Vs a rt'sidt 
of this (lie developmeni of modero (‘r.;.;i;K eriiip' e.i/., 
prodiK'tion of maehiiii’s ai'd })o\V( r plarils has not had 
much .scope. \Vhal('\er little we see is a i i>u.st'(iueuee 
of import from fon ipn eoiinlries, tonnolinp an inorili- 
iiate <lrain of Indian wtallh and a lu lplt ss de);(‘ud(‘iiet* 
on foreign eounlrit s. It is true that a lack of dt'vi lop- 
int'iil of prope r materials has eoulrihuletl in 110 small 
<lepn‘e to a backwardness in llie easlinp* indiisiry of the 
country, hut the major part of the blame lies on the 
India! fouiulries. It is liny, who did not pis.pnss at 
all alllmuph lliey had a luipe market at llieir very de.or 
of all sorts tif maihines, pov\( r ."...d otlier 

t iipiiiet riiip produels. 'The e(|iii|)menl al liie Talas has 
been siieli that before loMp' proper mal. ri;iJ 1 both alloy 
sleeks and I'erro alloys wttidd (ia\f b- e 1 a\ailal)le iu this 
ver\ eoimlrv- W’lial laeket' was ihe t\islir:!;' kie'wletlpe 
t'f tilt* advauees m.iile elsewlu re iu the pre.eesses eou- 
ueeled with ferrtms I'a.sliiip and I be ticlmique devt htped. 
We .see .some oil t iipines, mad«' iu lutlia, -.ellinp' iu the. 
marki'l, but they an- miserable spe^-inu u td’ sueb 
eiip’iues. 'rile (left el is not sti mueli in dt sipii — they 
are a et)j)y tif ftireipii makes with prt eious little e/iaupes, 
'I'he fault lit's iu the use of impn.per matt rial aiul in (In* 
ipimranee tif uplodate foimdry praeliee. It is this 
particular .seieiiee (it is iiti Ituiper an art as il was 
in the last eeulury, but has allaiuetl ibi* preeisitm and 
e.-caeliliidt' tif a repiilar seieuee ) llial needs fast <le\elop 
mt'ul ill India, 'i'iit're is no dearth of ( iipitieerinp' lah lii. 
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litTo. fii ciiv^iiU'cring i-olh-iccs and insliUitrs cxlrniifly 
(‘oniplit'Htcd and difticidt di-sij'ns arc cxcculctl. They 
arc, ln)\vcvcr, all (»!i paja rs l(> be pi/^con-linlcd and 
wasted. 'I’hcy can l)c « asily lranslatt‘d into real inacldnes. 
Snell procedure will serve a dual juirpose; it will 
improve designs and help llic foundries. 'I'be Indian 
market will have ellieieiit and eoinparaliv«*ly cheap 
machines and their money will remain in this very 
eonnlrv. 

From the earliest day in the history of modern 
alloy steels it has become increasinf»:ly appan-nt that 
heat treatment is at least as im])orlant as chemical 
eomposition in deli'rinininj.;; the ])roperties and practical 
value of steels. 'Poday it is g'enerally recognised that 
])roper heat treatment is essmitial to the dcvelojmieni 
of the Ix'st eharaet(‘risl ies in most stc’cls. 'I’lie fact 
that lieat treatrmnt is an essential factor in tlu' prepara 
tioM of alloy steels for service, and the remarkable 
results thus obtained, led to an increased appreciation 
of the possibilities of heat IreatiiUMit in eonnecdioii with 
carbon steels. 'I’he advance in knowledgi- concerning 
alloy sl<*els reacted, in fa< t, iqioii I he technology of 
carbon steels aiul led to the discovm’v that properly 
treated carbon steels are eumparabic with the more 
expensive alloy steels in many a|)plieatio.!is. Kipially 
imtiortant is the knowhnlge of tinnperiiig, normalising, 
carburising, ease hardening and nit riding of the various 
alhiys t)f iron including straight carlxm steel. It would 
be ditfi(*ult to over cstimati’ the ini])ortance of heat 
treatment to this country, 'I'he acipiiremeut of that 
knowledge and the development of its technique is as 
ii.iich important as that of easting. I 'nforlunal<-ly this 
knowledge is eons])ieuous by its abscuee in liulia, Fvcii 
such a big eonem’ii as 'I'atas have to import liu* chill 
cast iron rolls for their mills from biiaign ccumtrics, 
although they eaii be manufactured here, provuled the 
pr<»per easting teehni(|ue and heal treatment It) be given 
to them is :te(|uired. W'ithout the dt‘\'(*liipinent tif this 
branch of seieiiee, India, cannot ijiink of manufaeiuring 
any m.iehine or power plant. 

.\nother science in metallurgy which has jumped 
up recently is that of wtdding. It is finding great 
application in engineering. Although it is not of .such 
a vital import;nie(‘ as easting and heat treatment, its 
klito.vledge will go a hmg way till' to solve the industrial 
pnibli'ins of lutlia. 


Finally comes the problem of forging including 
die and cold forging and of inaehining. Machining is 
not so difficult as other tilings are. Indian workmen 
have picked up this art cpiite well lull we lack in 
equipment. Want of equipment is a jiart of a bigger 
want /.r... of machines ami ])ower ])lants in this eoimtry 
for use in the various industries. 'I'lie mnehinery wlien 
imported become so very cosily that, with the funds 
available in the country, the capital cannot be sunk 
in ))ureliasing sufficient quantity of them, 'riie solution 
of tlu‘ nia(‘liirie probh m as indicated above will go lO 
solve this problem of want of equijunent as well. 

*rhe qiu'stion of forging reipiire.s a closer attention. 
Its siieeessful working needs a better knowledge of the 
properties of the ferrous materials by Indian workers 
ami a better inasttTv of It'elinitpie. It is antiei))ated 
that if the above mentioned defects are remedied this 
defect will also be tak<m care of- We look to 'I’atas 
and the Indian Iron ft Steel Co., with the lavislily 
equipped research laboratory of the former to lake' up 
the teehni(‘al solution of tliem and bo])e there woultl 
be eo-op<‘rallein (‘luuigli bitween the various e.vperls as 
to solve the diflieidlii‘s. 

We cannot close without considering the problem 
of coal, so important to any industrial enterprisi'. Iron 
on* without coke is virtually useh‘ss. A limited amount 
of iron is still maiU* by using eharimal, hut. having 
in mind the speed, eapaeity of furnace and standard 
technology, no large iron industry can he expected to 
develo]) without the use of coke. Al tempts have been 
inach* and exjierinemtal work is iu)w under way in 
varii.iis euuntries to jiroduee iron by direct reduction in 
llie eleelrie furnace, or by making sponge iron first 
(for wbieb jmrpose infi-rior i-oal may be used) and Ibeu 
melting that in the eleelrie furnace. 'I'liis process il' 
possible leelinieally and in whole or in part will doubt- 
less in time find ajipliealiou in special instaiiees; but in 
speed, eapaeity and cost, it (h»es not compare with 
matiufaelure by the usual method of employing hlasl 
furna<*es and o))en lu*arlh or bi'sseiner converters. Coal 
is thus tile second of the iniiu'rals that miisl lx* (*oiu 
iiumded in suffieiiul (piaulity hy a ualioii (‘Xpeetiiig to 
play an iiiiporlant jiarl in I he world’s iiiduslri.'d 
••K'tivity. 

Nolwilhslandiug large reserves of coal, there is 
doubt about the adequacy of llie coke supjily in India. 
A eoiiimillee td' the (Jovl. of India appointed in HttiO, 
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iiKiicHlcd the pn)l)uble exhauslion of the e(»kin^' eoal 
within forty years at the pn sent rate of use, hut later 
•diseoveries are said to have inereased the known 
reserves. Mueh of the i*oal is vitiated hy iii^h phos- 
])horns and ash eonlenl. Wilh tlie limited su|)ply of 


eokinp: eoal in India, there is an imperative neeessity 
of enforeiri^r a poliey of striet eonservation of eokinf< 
eoal (see the editorial in our Mareh issue). We trust 
the nation will soon ))ay due attention to this prohhmi 
ami the enormous waste of tlu- eokint;' eoal espeeially 
hy the railways and other puhlie wt»rks will he a 
mattiT of lh(‘ past. 


Utilization of Scrap Iron in India 


A eountry pro^;ressiii/*’ industrially eonsmms nmre 
ami more iron. India it at present usinj' about fmir 
million tons of in)n annually, and there is no d(»uht 
that the amount of eiinsum|Uion will inenas<‘ year after 
year. Our eountry is fortuiiati* enough io po.ssi'ss a 
numher of lar^e traets of iron ores, S4)me of whieh are 
l>ein^‘ worked hy iron and steel e(unpanies. 'riiest* are 
nu'etiiijH' the |>nsenl-dav (h'mands of the eountry and 
will also no doubt he able to eope with iner<*asin^ 
demands whieh may arise in future. Sine<*, however, 
iron is a metal essential f<ir industrial develo])inent the 
problem of its eonservation has to he seri(Uisly thought 
of and to the |)revenlion of the waste of this friosl valu- 
able metal we ou^jhl to ^ive t-lose attention. l,<*t us 
think for a mommit as to what happetis to the vast 
amount of iron that is heinj*’ eonsumed daily. 'I'he irem 
material that we are iisinj;; today will ha\»' to he re- 
plaeed some day or other by fresh material. \\r ean 
eoiint a thousand anti t»ne way in whieh iron is rejt'eted 
by the wear and tiar in every day life and in industry. 
Needless to say Ih.'it iron whieh is rejeeted does not 
lose its metal value immediately. It is rejected simply 
heeause th(“ maehines and articles made of it beeonies 
iiietruient f(»r the partieidar purpose for whieh it was 
prepared. A broken machine, worn out rails, rusted 
iron iiiatm’ials an* reje.^'ted as they ean no ion^i'r be 
iisett for the respective needs. I>ut tiu* metal ualiie of 
the rejected inm or scrap iron as it is usually ealletl, 
remains iiitaet. if tiot pntperly utili/.ed the hu^<* 
amount id' scrap iron that is bein^- aeeumulated will 
produei* if allowed to waste, :i heavy drainaj^e *d’ nation 
ai wealtlu We propose to discuss in this article how 
till* scrap iron may be utili/.ed. » 


.Metalliir^ieally scrap iron may be broadh’ elu.ssi- 
fied under two heads: (i) Cast iron sera]), (ii) Steel 
scrap. 

('axf Iron xmij} Cast iron is widely used in trade 
and eommeree and eonseipieiit ly the output of east iron 
scrap is cpiite lar^^e. 'riiis form of scrap iron eome.s 
mostly in the form of broken machinery, agricultural 
im])lements and rejeited railway materials. Ca.st iron 
sera]) obtained from these ditfereiit .sourc’cs, may further 
be elnssified aeeording to tiu* carbon and silicon content. 
h'ortunat(*ly enough, the entire ainount of (‘ast iron 
scrap is eonsumed by India herself, 'riie various 
different small iron foundry works scattered all over 
India iisi* the east iron scrap as it ean be meltcil down 
at a eomparalively lowt*r temperature (<)0()-S00°C). 
'I’he ililferent varieties of east iron scrap arc mixed 
with different amounts id' pig iron and arc cast iij 
moulds. 

SirrI Srifij) Steel ser.-ip eoines mostly from the 
railways and a portion from the eiigitieering firms. 
.\parl from the elassilie.*dion of sti*el scrap from the 
[mint of view of carbon content, steel S(*rap is classi- 
fied according to the si/,e and the particular purpose 
that it ean serve. Prior to IP.'tti, the entire steel scrap 
output of India used to be e.sported to .l;ipan and a 
few other countries. Siiue tiu n, several n rolling mills, 
as they are called, have been started in the dilfi*rent 
provinces of India. Steel s(*rap obtainetl in the eoiiveii 
ient form of railway tracks, tyres, railway springs etc., 
arc he.’iled to the reipiired degree of plasticity and may 
be drawn out into rods, bars, or wires. In the various 
rerolling mills, this form of steel scrap whi«*h we may 
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us class (a) arc first cut diiwn to pn^pcr 
sizes hy a shearing riiacliiiic afid arc healed in a riirnacc 
and rendicd as nieiilioncd above* In class (h) we can 
place the hii^c anioinit of shapeless sl<-cl inalcrial and 
these of less convenient size which can not he rerolled 
in the above manner, 'i'his class of steel s<*rap is still 
bein^ ex|)orled to Japan. A small fraetijiii of steel 
serap which can In* suitably utilized locally by the 
blacksmith is |)laeed in class (c). 'I’lie blaeksniilh 
heats this form of steel scrap to the re(|uired temj)er- 
alure and ])repares mostly ajL^rieullural implements. 

In the mark(‘l steel scrap is eonvtntiorially elassi- 
fieil, aeeordinjr to the size id' the serap material as 
folhnvs: - 

(•|!is,s 1 Ibcees id' size y'X2" .V, Class II — 

these of thickness Ix-iwi-en X' and Class 111 of 

thiekui'ss betwei i) |" ami C' ami Class I V-- boriiiifs 
and turnings. 

Of tluse dinerent variities of steel sera]) of 
various .sizes and shajics, those of the lirst three classes 
are bein]j; turiu'd into in India by a number 

of rerollin^ mills. 

Other vnrieliis i)f steel sera|)s may also be made 
iisiful but Indore that it is n<n‘essary to smelt them 
an<l obtain billets of proper size and shapt*. 'rhere 
are a number of faeloriis in India whi<'h do this to a 
niederale extent. 

'I’otal amount of .teel scrap thus utilised in the 
eountry is not very lary’e and a h(ii»’e anmunt <d' the 
material is still bein^' (‘Xported bi Japan. 

«' A 'rable beh)W' shows the amount i)f steel siraj) 
w'hi(‘h is exported .aimually fniin liiilia. 

rj months, 1st .'ipril to .‘list March. 

liKlT-S 

.\miuml Exported 

(in tons) .. .')7,t>;U 1()5,S.')7 57,1*77 

(’ost in Ku|X‘es .. l.’btlJlLn 2.d,()7,J)(i« 130, 2. 7, SS, 5 

It will be .seen from the above Table that then* 
is an abru]>l deereas<‘ in the amount of steel .scrap 
exported durin<;‘ the year 10:i7-US. 'I’lii-s is <bie to the 
fact that .several rerollintj mills started workinj^ duriiifr 
this peritul and the sticl .scrap thus utilized and .slock- 
ed for the ])urpt)se <-aused a decrease in the amount 
exported. 


'riie problem of utilizing the .steel scrap thus 

(b‘volv4*s u])on the method of smelting sti‘el serap at a 
low <*o.sl. 'rhere are at present at work two proees.se.s 
of .snielting steed .scrap. 'i'he fir.st is the ordinary 

method of simdtiiig in the ojhti hearth fornaee. Tins 
j)roee.ss (hough very siin])h‘ anti eoiivero'ent is eomparu* 
tivtdy costly owing to the liigli price of pig iron. 'I'lie 
other process is that of .smelting in the tdeetrie furnace, 
'riie working of the eieetrie furnace is very intere.sting 
from the leehnieal ])oinl of view. 'The furnaee is made 
up of steel sheets at the outside and is eovereil up with 
fire, bricks at the insidt*- 'rbere is al.st> a final coating of 
doloinitt' on tlie inside surface of the ehamher. Scrap 
iron tnat('rials are plaetd inside this chamber, 'rbert' 

carbon eleelnxles whieb can be rai.sed or lowereil 

ineebaiiienlly are mainlaiued at a bigli voltage. As Ibe 
lliree elect rodts come in turn within a certain di.slane(‘ 
fnun the sera]) material a heavy s])ark ])as,se.s. Thus 
a st'ides of .s])arks is maintained lUi Ihe “charge” as 
the tdeelr.wles are siieeessivt ly hroughi w'ilhin the sj)ark- 
ing tlislanee. Generally it lake.s about S to 10 bour.s 
to melt down the “ eh;n*ge ’ when Ihe furnace is work 
ing eflieit nlly. When the “ charge ’’ has melted dt)wn 
altogelht r, it is the busine .s of the metallurgical chemist 
to adtl or burn out tiu* ntpiisite amount of e.'M’bon to get 
tile steel of the recpiired sjx'eilleal ion. 

With the raj)i(l advance of indiislries in India, the 
})robl(‘in of scrap iron will lu'eome more im})orlanl than 
at present. 'I’he cost of the various ly])es of serap 
iron that are at ])resenl available in the market is 
delerminetl by the dt inands and llu‘ ri'sj)eetivi‘ pMr])os( s 
that they can sei” t*. ( asl iron scrap .sidls at a ])riee 

tjf about Rs. u."!-!);! ])er ten w hen as sli*rl .sera]) sells 
at. a price ranging from Rs. 10 .‘{.5 ]>er Ion. Reroll- 
able .slet l (rails; brings al pre.seiil a price of Rs. ,^()/- 
])er loti. RIaeksmilirs materials lias a wide range of 
])riee from Rs. 1*0 00 j)er (on deju iiding on llie 
material that can be made out of it. 

It m.'iy bi' remark*'d in eeindnsion that uliliz.ation 
of .scrap iron is a lucrative industry. Although the 
ecaiversion eharge.s are high yet the ovinditsad <*harge.s 
are low. 'riiis inleresliiig industry will btconie more 
imj)orlant if ileelrii* power can be* obtained at a 
cheaper rate and if open beartli furna<es are built on 
modern lines to work more ellieienlly at a lower cost. 

A. K. n. 


714 


SCIJENCB & 
O U A T II B H 



Medicine and Public Health 


•Rockt*feIlcr Foundation and Medical Advance 

'riir <|Ucslion of private viTSiis suppurl for 

ivsoarch lias r('<‘riilly come ii)) before llie public, 'riie 
report of llw Rockefeller Foiirulatioii for <lra\vs 

allenlion to tin- Division of lial)orat«)rit s and Hesj-areli 
in the Xew Vorb Slate Deparhiienl of Health and also 
notes that the British Mediial Research (‘oniieil, 
amither ii;overnnu‘nt ori»anisation which reeeiMS 

€li)aOO() a year from tlie 'I’reaMiry has shown a 
nniform stande.rd of (juallty and imasd’ialion in its 
work ae.d has avoiiletl any dani.!;er of political influence. 
^^'ilhoni in any way min'mi/i:ii>; the \:due and si«.vnifi 
eanei: of publicly siijiporlcd nsean-ii, ii is h(»wev<*r 
iindouhltaily a fair slalfimnt that in private 
institutions oripnalily, .spontaneity of thoiu'hl, 

variation, indejiendenee, eoinielion ami tenacity have 
had a ])eenli-irly rich .soil in which to thmrisli. Mill 
private orj*’anisaiio’is caiin.ol dream of nialchinjx the 
sums for research to which the (dnermuent has ancs-s.s. 
I)iirin«’ the year Ib.'JS by a sin,<»le appropriation, the 
S. A. C’on{rre'..s made available for research in cancer 
a sum (d' money for annual exjieudilure that is com 
parable in amount to all the •»ra?its from jirivale .sourei* 
in the tniited Stale.s pul teirelher. On the other hand, 
tin* actual dciTcase of re.seareh funds in private in.sli- 
tutions presents a ])roblem of crucial importance which 
is involved with lari;er (pieslioiis relating; to the wind*- 
future of universities, institutions and lahoralorie.s 
dependent on jirivate sources for .siippm-t. 'rhou«;h the 
report is basts! till the conditions in I . S. A., the 
.situation in oiir eonlilry is also the .same. As far as 
medical re.seareh is ee.neeriu d it wendd be a lraj»'ie 

onteome if thr()iiu;ii lack <;f ade(]uale funds 'In' initia- 

tive and inlelleetual leadt rshij) which the.se private 
in.sl itiilioiLS ha\e i*i\cii to medicine were i^radnnlly 
erijipled or curtailed. During.*; HiJlS, the Roekeleller 
Foundation has apj)roprialeil more llinii 56,00,000 


dollars to the study of medical seienees. 'idle subjects 
chosen are j).syeliialry, nenrcd(^«:y, etc., and the centres 
of study and re.seareh are mostly in the home country. , 
Of the total (d‘ .‘t.S0(),()0(). dollars e.xeludin.u: grants 

aeeordiiij>- to former aiilliori/atio!i approjirii^led durinf^ 
the year, rtmi'hly 1,200,000 dollars wa.s devoted to the 
general field of menial hyt'iene; 2,()()().00v) dolinr.s went 
for oilier types of support, d’hi.s ratio does not mean 
that the l'\Hmdalion’s primary and lonf.^-lime (‘iiiphasis 
has been alleretl. It means rather that llie boimdation 
de-eS not hesitate to sle|) outside its own self imposed 
limitations if mere sii^niiieanl oiiportimilies ap])rar. The 
rea.son (hat the Rockefeller h'onndalio!i, in the niedii'al 
seienees, is eonei'iitrating its elforts on menial hyi^iene 
is heeause it helieves tiial at the moment that field 
lepresenls one of the most iimlenh veloped areas in all 
medicine. In no t.lher field is the iiei il more desperate 
or the potentialities ft>r useful advances more promising. 

'Phe report further points out promising’ ])alhs 
where larf^i' sums should be devoted t<i teaching' anil 
research. 'I’lie applii at ion*, of sulphanilamidi*, IrypflP- 
samide in .\friean slee|)iii.v; sickness siiyt'esl the possi- 
bility of more eliemieal eompouiids .vynthesi/ed in the 
labi ralorv with siieeifie aelion.s on the iiifeelive 
e.rgani.sins eausiiif;' |>arlieiilar di.sea.ses in man and 
animals. 'I’lien then' is the snbji cl of denn!dolof»y. 'I'he 
.'.kin prol: els ollu r orj»ans of the body from external 
injuries and particularly from the elfeel.s of li'mp'‘ralure 
variations, and more detailed study of it will reveal 
interesting facts. 'I'he repDi-l rei'relled that plianna- 
eolof^y, lejral inedieine ( a])plieatio!i of expert medical 
knowledp' to the administration of jnsiiee) industrial 
medicine (to provide expert advice and direction to 
industries loiifronled willi the healtli proldems of the 
pei-.soimel) and dentistry are yet to de\elop in the L’.S.A. 
Wo may pause to lake stock of the position of these 
seienees in India! KlTeelive jnsiilutes for the .study 
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ami pn vrnMoii of iiiduslria) (liscasi-s liavr licrii cslablisli- 
<•<1 al Most'ow ami ami a ^ival luiisoiirii 

(lo.si^nrd lo .show lu^allh ha/ards in miiif.s ami 
fai'lorit'.s has hrcn or/'anisrd al Kharkov*. Similarly the 
Kai.s(*r VVilhchnlnslitiil fur Arhcilsphysioloj^ic al 
J)orlnMiml, (irrmany, is withoiif paralrll in Ihi* United 
States. Denlislry in America is based more upon 
ingenuity of meehaiiieal sj)rl than upon the amoitnl 
or ehara<’U‘r of research done on I he anatomy, 
pathology or physiology t»f the oral cavity. No 
re.seareli has yi t been possible in this branch comparable 
to research on medical and surgical problems. Pre 
ventive medicine and public health constitute another 
.scope of intensive study. Still another neglected area 
consists i'll the disease of the advanced years, the 
eireulali*ry failures, high blood pressure, chronic kidney 
disease, rlu'iimatisni and fanlts of nutritiem. 

'I’he report gives descriptions of two important 
works and are reproduced below. 

A year ago tin* rc.umlalion anneuiK’cd the smssvss 
ful development in the laboratories of its International 
Health Division of an etfeetive virus (known as 17 D) 
for vaeeinution against yellow fever. \\’hile vaccina- 
tion promises to be of great aid in preventing the 
tran.sfer of yellow fever by the human host from one 
locality to another, it cannot of cour.se eliminate the 
virus in the Jungle nor block its dissemination through 
contiguous forests in the tropics. I.urking .somewhere 
in these forests are unknown vectors and other hosts 
than man; and a great deal of work remains to be done 
before they can be accurately id<*ntified. Field work by 
the ineml;ers of the Foundation’s staff during 
resulti'd in the capture of three species of mo.s(|uito, 
other than aegypti, infe<’ted with yellow fever virus. 
More»)ver, the bodies of lu>wler monkeys were discover- 
ed in the woods where they had <lied at the time liuinnn 
irifectifnis <»f yellow fever were occurring in the same 
areas, Uj) to the pn'.st nt all attempts to i.solatc yellow 
fever virus from wild animals have failed. 

It is difficult to fit all the ob.served facts into any 
.simple ine.scpiito monkey -mosquito cycle of infection, 
and the .search is continuing for other factors. Jungle 
yellow fever oeeiir-. under siu-li a wide variety of 
natural conditions that it seems rea.sonable to anticipate 
that no single set of factors, operative throughout, will 
be discovered- 


Anopheles mosquitoes are malaria carriers; tlie 
Anopheles gambiae is the dangerous member of a ilan- 
gerous family. Although tlu‘ species has hitherto been 
reported from i\lgeria and Morocco, and from Southern 
Arabia ns well, its principal home is the African tro]>i('al 
belt, extending from the southern border of the Sahara 
dc.sert .south to the Zambesi rivtT. It is the .s.coiirge of 
crntral Africa, a carrier of a serious and often fatal 
type of malaria, sometimes complicated by the so-ealb*d 
“ blaekwater ” fever. Until ID.SO this species of 
mo.squito was not known on this side of the AtbiTitie. 
In that year, however, or shortly before, it eros.setf the 
oet'an apparently by airplane or on one of the fast 
French destroyers which at that lime were w'orking in 
connetdion with the French air lines between Dakar 
in West Africa and Natal in llraxil. The species was 
first discovered in initO within the city limits of Natal 
by Dr Raymond ('. Shannon, a member of the I‘*ounda 
tion’s start', during a rountine inos(|uilo survey in 
connection with the yellow fevtu* service. 'I he serious- 
nes.s of its pri'senee w;is immediately recognized but 
it was hop(‘d that the invasion might be localized by 
natural eoiulilions unfritndly lo the invader. 

'riiese hopes were disappointtal. In and Irt.'tl 

there occurred in the vicinity of the breisling area in 
Natal an outbreak- oUmalaria of a .severity unprecedented 
in the annals of the city. 'The yelh)w fever .service was 
compelled lo undertake gambiae control in oriler to 
maintain an eftieienl statf for its own work. Hy IR.'tl. 
following prevaili’g winds, gambiae mo.s(|uilo(‘S had 
travelled up the coast 115 miles- Two years of seven- 
dry seasons seemed lo elu'ck the invasion, and then, 
with the recurrence of normal rainfall, the onward Highl 
.started again. 

Ill recent years, severe epideniies of gambiae 
carried malaria have occurred in localities over two 
liimdn-d miles west and north of Natal- In the 
Jaguaribe valley of the stale of Ueara alone there 
were over fifty thousand ea.ses of malaria in IrtJS. Over 
qo pen-eiit of the population w'as art'eeted, with mortality 
ill certain districts estimated at 10 })er cent. So 
disabling and wides])read was the e])idemie that in sonu- 
parts crops were not planted and salt production was 
greatly reduced bei’ause of lack of a labor. It i>* 
estimated that as a result of the ravages of thi.s mo.squito 
nearly every person in these affected areas will bt; on 
government relief in 
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Flat Qiest against Tuberculosis 

As a ri’siilt ol sr\i‘i*al (liousaiids nT iiitniial and 
iubLTculoiis olu'sls. Dr S. A W'cisinaii has ooiiif tn llu* 
ftmtlusion (Yaur chrsl should hr flat by Dr S. A. 
\\ fismaii, As.sistaiil Prolossnr t»l‘ Mrdiriiic, I’liivr rsity of 
Minncsot'k, publishrd by .1. li. Kippiiicott (’tanpaiiy. 
New ^ ork, Uial Ibr drrp rbrsl makes belter 

S(>?1 for lidxTeide.sis. Hr has based his oiiservatioiis on 
a delerminalioii of the “ Ihoraeie index*’ (/.e., the raliti 
()f Ihe deptji of the ehesl to its width), the vital 
eapaeity and other ineasiiremenls. 'I’he round shape of 
Ihe ehesl in tnberenlous individuals oeeurs in eases 
where the* ehesl does not Halleii with aife. 'I'lie 
tht)raeie iiuh'x has been found hi»;her in lubereuhisis 
and st'll hii;her in ehronie bronchitis and asthma. 

Il has l)cen slntwn that the ihoraeie index falls in 
Ihe ease, td’ boys IrtMii 12 at Ibe an'e of .“i years to (>7 
at Ihe a^'e of IS, while in _i«;irls it ranges from 71 at Ihe 
a«:e of o years lo 70* !• al Ihe a«;c of IS. I’p h> Ihe a.t;:e 
of puberty there is no very clear dilTereiiee in ehesl 
eenlours of the Iwti sixes. After puberty, however, 
Ihe boys’ chests are Haller than tlhise of ^irls of Ihe 
same aj»-e. It decreases slre.dily in both sexes as 
heij»hl increases ;tn(l also as vital capacity increases. 
I'iiivinniment has a delinile inlluenee on ehesl develop 
ineiil, children frtuu ji’ooti euvirtnuneul showinii; on the 
a>era,i'‘e a iniieli belter typ‘‘ uf <levehi))menl than 
children from poor einironmeol- 'i'he faet<»rs which 
have been ‘generally noticed in association with the 
deep ehesl are: weiiihl and height below normal for 
a<;'e, jxiiir soeio eeononiie environments, lower I ban 
normal slandinu; in sehoiil work ami leudeney tt» 
posili\e luberenlin lesl. 'I'lie author thinks that Ihe 
(h’cp narroM' elu sl olfers a nion- favourable soil for Ihe 
de\elopment of Inbereulosis than does the Hal and wide 
ehesl. 

'I’he aulhor j'Misiders that the normal development 
of the ehesl and the (.‘arly eorreelion of its physical 
delects nr<‘ likely to be vitally imptniani in preveiilinij: 
tuberculosis and emphasises that, for early deteelion 
and eorreelion, the luberenlin test and ehesl measure 
meiils should In- a routine procedure in the 
metlieal examination (»f eliihlreii. Diet, environmental 
adjustments, suilable [ihysieal exeerisi* ami a periodic 
medical i-heek up for all ehihlren have Ix-en advi‘>^’d as 
sonic of the eorreetional proeeilurcs. ^ 


Hygiene of Housing 

The jiroblem of housing-, in rural and urban areas. 
espe<-ially in its seieiilitie aspects, and its relation to 
individual and public health, has engaged the alttenlion 
of sanitarians, engineers ami govin-nments in Kurope 
and America. \ lot of seienlitij* work has bei-n ilone on 
the subject. 'I'lie Heallh Organisation of the League of 
Nations has be«*n interested in the problem sim-e lil.'tl 
and has ineerporaled Ihe nsulls of their slniliis in a 
rejiort of the Housing Cominission in a recent issiit* of 
their Hulletin { \'ol. \' I , Kxtrael No. \2). 

'I’he |)rogramnie of stuilies ineluded Ihe following 
items : 

(ti) Hygitiie t)f tin* environmental conditions in 
dwellings, ( lempi ral nre, purity, Jmmidily, 
movi-meiit of the air ami temperature of 
Ihe surroundings. ^ 

(h) Noise and housing; 

( r ) I nsnial ion : 

(d) Natural and arlilieial lighting: 

(/•) Density .)f the population, “ /oning ' and 
e.peo Spaces (Ciardeiis. parks, playgrounds 
etc. ) ; 

if) Smok«‘ abatement and air pollution; 

( »/ ) Methods of wait r supply; sewage, waste 
ami garbage disposal; 

(A) .Mlministrative and legislative aspects t>f 
luaising hygit iu -, 

(i) DcHnilion of healthy urban and rural dwel 

lings, as widl as healthy (‘ities and rural 
areas f regional types of urban and rural 
dwellings and of urban and of rural 
planning ) . 

One of the primary objects of housing is It) protect 
the individual from elimatie discomforts, (‘spt'eially lu*at 
and eohl. The environmental eomlitituis insitle the 
duelling which jirovidt s this proteelio i must according- 
ly be such as lo permit the maintena’-ee of (‘<|uilibrium 
b -tween the proiiiielion and tin- loss of heat from the 
human body. In addilit>!i to facilitating the main 
lenanee of Ihtnn.Ml t (piilibrimn, en\ iro nneiital etnulitions 
sbouid l)e sueb as It) prinnote |)hysieal and mi-ntal tilness 
and the feeling of well-being. 

The chief t rn iroiimeotal factors which iiiHmmei- 
the maintt .nance t)f thermal e(|nilibrinm are: the dry 
bulb tempt ratiire, hnmidily, nmvemeiit of air and the 
mean radiant tenipt-ralure of tin-* surroundings, inelud- 
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w.'ills, flooring’, crlling or roof, windows, lioaliii" 
appliances and Innnan bodies. Jnslriniienls like the 
ordinarv llieniioinettT. Kalalherrnoineter (Hill), Eupa- 
lhei)seope ( Dnflon), (ilobe thennoineler (Wrnori), 
resiillant therinometer ( Mis.senard ), 'riiermo integrator 
(Winslow & (ireeid)iirg), heated (ilobe thermometer 
(Yaglon) and Erigoriim‘U‘r (l)orrio) have been used to 
measure the factors whieh influenee bodily heat 
exehanges. 

English authorities ajiprove for the home or 
similar eonditions a range between ()0^E-(i8^E 
(l(»'"(’-20"'('’), while in the U.S.A. (i5‘'F-7()‘^F 
( l.S”(’ LM^U ) is the favoured range w'ith minimum air 
movement and wall and air temperature the same. 
In Eraik-e, a residtanl temperature of bl°E“(i5®F 
(lct°(^l8°C) is reeomineiided for dwellings (normal 
clothing and activity). 'I’lie degri'c of air movement 
reeomiiK'nded by English and American hygienists 
varies between feet ])er minute, whereas (ierman 

hygienists recommend that it should be 80 feet per 
minute. As regards moisture, American hygienists are 
in favour of a relative humidity of 86%-(i5%, Germany 
2.r;4-K)%, Netherlands- .50% 80% and England— 25%- 
70%, when the air temperature range’s between (>0®F- 
70OF i(l(»'^(’ 2rH'). 

Attempts have been mad to study the eo (dHeieiits 
( f heat transmission of building materials and to esti- 
mate, for instanee, how thiek a wall is to be built of 
a given material in dillVrent climates, to provide the 
optimum eonditions of comfort with the minimum ex- 
penditure on heating and cooling the building. .Actually 
rules for ealeulating the heal recpiirements of buildings 
Jiave been framed in America and Germany. The 
system of heating, cooling and air-conditioning, as well 
as ventilation, has n-eeived considerable attention from 
various workers but the standards vary in different 
countries. 

I’he elleel of sound and noise on the human 
organism has also been studied-*''’ 'I'he ])ower or energy 
of noise is U'.ually measured by inierophone-amplifier 
instrumeiits, while the loudness may be measured by 
cither subjective or objective meters, the latter being 
essentially mierophoiie-amplilier instruments specially 
modified to simulate the* neoiistie cdiaraeteristies of the 

^It will he iiilerissiinff m roacl flie article on tlici Analy.sis 
AND Measl'Rf.mvnt OF SouNDs cdscwherc in this issue*. 


ear fen* different types of noise. The unit of uieasure- 
menl of noise is decibel in some ee.untries and the phon 
ill others. For example, a slight rustling of leaves 
give.s 10 decibels and ordinary conver.sation gives ^ 
(50 plions, while the limit of pain is given by 130 phons. 
Various measure’s have been devised to reduce noise ,in 
thc! home and in streets. The subject of transmission 
of noise by building materials has also received attention. 

I' 

It is a mutter of great regret that hardly any 
work .sec’ins to have been done in India on this subje^’t. 
Our engineers and scientists do not yet possess suffi- 
cient basic data to advise people on these .subjects. 

Health of University Students in Bengal 

'Fhe annual report of the Students’ Welfare 
Cemmittee, L'niversity of Calcutta, for the year 1937-38 
makes interesting reading. 'Fhe Medical Board attach- 
ed to the Committee visited a number of institutions 
during the year and examined the health of L*,777 
students (eollc’ge students 351, school students 2,123). 
This brings the total number of students examined b\ 
the (’oinmittc’C’ to 37,013. Each studc’iit examined was 
.supplied with a re])ort on the state of his health. .A 
copy of the report was forw’arded to the institution 
eoneerned for information and a third c’opy was 
pre.served in the dc’partmeiit for relVreiic’e and invesli 
gation. 'I’liis new arrangcum-nt, iiit rodiiec’d during the 
year under consideration, has added considerably to the 
rc'utinc’ work of the* otiiec’- But the’ additional work will 
be amply repaid if it induees the student to lake a 
greater inte rest in his hc*alth ])rc‘sc’rvnlion. In ;cddilion, 
.separate reports on the state of hc’alth of llic’ students 
exainiiUMl were .sent to the* institution c’onc’crned shortly 
after the completion of the medical examination. These 
re ports c'ontained a list of students found to be; suffering 
froe* any disr’ases or defe'cts toge’lher with the reeom 
meiidatiem suggested for rectifying them. 

'rile proportion of .students suffering from ilisea.ses 
or defects reepiiring immediate attention was ll’()% as 
ermpared with 53’()% for 193t) and (53%, for 1935. 
'I’his is the' lowest peree’iitage as yet obtained and 
indicates that there has bc’cn a jie’rc’e’ptible improvemc’nt 
in the health of the sludc’nts. 'I'liere has been a eleeline 
in the ineidc’iic’e of di.seases on all heads except affections 
of the Inngs, heart and pyorrhoea. The ineidenee eif 
malnutrition ha.s c’ome down this year to 23*1% among 
college; .students and 31*1% among .school studeTit.s,/.e., 
much »be low the usual figures found in other years. The 
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decline in the inciilence of iiiahiutrition indicates lliat 
^ the 'studcnls and their jijuardians are taking; a irreater 
interest in the preservation of lioulth. 'I’he incidence of 
stjidents requiring; immediate medical attention has 
declined from for the triennium H)‘20-22 to 41% 

for 19.‘i7. This g;eneral improvement of students’ he alth 
seems to indicate that the work of Llie Committee has 
he^iin to yield the results ho])ed for when it first heg;aii 
its work in 1921. The eflVels of the last reerinh‘see:iee 
of epidenv'e dropsy in Calcutta is slill distinctly seen 
in the hig;hipr ineiflenee of afl't'ctions of tln^ ht‘art among; 
both j^roiips of students. 'I'he number of defetd cards 
issu(‘d by tju* Department during* the year w’as l,<id!*; 
/)00 students were called up for reexamination and out 
of these 200 w<‘re kept under observation for varying; 
leng;ths of lime. Arrangements w<‘re made for special 
examination in H eases. 'I’lie ey(‘ clinic attaehetl to the 
(’ommittee was larg:ely utilised by the students; l,0t0 
examinations were eondiieted during the year. 

, Diet of the Students 

Cptil now both in India and abroad the value of 
important food ingredients has been measured from a 
study of tlu‘ (‘orisum))lioii of raw foixlsluff. Siieli 
melliods are o[)en lo the eritieism, that the values of 
the foodslutf's are eonsi(h‘rably eliang<‘d duritig the 
proeess of eooking and a eorreet evaluation of the aetual 
(•(Uisninjilioii from tin* nnlrilioiial staiidpjiint eannol 
thereby be oblaiiieil. lienee it was considered desirabh* 
to gatlu'i* information about (he protein and mineral 

vahu'S <»f the diet as they are a<lnally eonsiimed hv 
students in (’aleiilta hosl(’ls. During the year under 
eonsi(h‘ration It I* dh-ts from iS ditlereiit students' 
hostels and messes wen* analysed with a view lo find 
the aetual ealeium, phosphorus and ioriisahle or 
assimilable iron intake' per bead per elay. The iuNe-sti- 
gatious have yiehh*<l the folhnving results; 

"(a) 'I’he assimilahh’ iron intake varies from 

(i‘5(» mg. to 7*97 mg. per head ])er day. 
/'eiiisidering the optimum inlakf lo he in 
the neighbourho(»d of 10 mg. (after 

Slieheling of the I’.S.A. Hureau of Home* 
Keonomies). this intake seems to he 
appreciably low- 'I’lu* total iron iniake, 
however, is faiily large as it vane*; 

between HO and 40 mg. per head pe? day. 


(h) The ealeium intake per day varies between 
0*0 gr. to 1'2 gr. Consiilering the 
optimum iiilakt' to be 10 gr. some of llie 
diets eonsumed seem to be slightly low in 
ealeium. 

(e) The phosphorus intake per head per day 
varies betw’een O'i) gr. lo IT gr. Aei'epting 
tin* optimum ]jhosphorus intake lo be CO 
gr. to I’H gr. the usual ))he,s]dh»rus intake 
.sc<*ms to he snflieient.'’ 

In addition, about 25 eoinmon Hengali foodstuffs 
have been examined for ealeium, phosphorus and ionis 
able iron etuitents. Of these the pa]iaw, potato, enuli 
flower, sw'eet gourd (kiimro) and Kreneh benlis are 
gootl soiirees of assiinilahle iron. Daniu, shak» amnh 
))apaw. beans and turni})s are good sources <»f« raleiuni. 
Karala, mocha, achevhe, papaw and nmra are good 
sourt'es of pho>))horus. 

Sixth Triennial Medical Survey, 1936-37 

With a view’ lo determine the tn-nd of growth and 
health of the Hengali student from year lo year the 
Committee has systematically recorded certain measiire- 
mi'iits of every slmlent examined by the .Mi'dieal Hoard. 
The imasurements used for judging j)hysieal develop- 
merd are: — height, weight, height wc’ight index, ehest 
girth and sln ngth of grip. Kor determining Ihe general 
hcHlth tif the student eommunity, the ineidenee (»f the 
follow’ing di’feet.s and disease's have bien ealeulated in 
Irieiiniuins, vir:„ inalnnlrition diseases of llu' respiratory 
and eireulatory systems, ineidenee of dental caries, 
enlargeei spleen, enlarged liver ami congested throat.* 
Fn.m an examination of the data the' following eonelii- 
sioiis can he* drawn. 

( 1 ) The average In-ighl of the stmh'iits in age 
gron])s 1(5-22 steadily inereased till 192K after whieh 
it showed a slighl decline and the figures for the 
triennium I.9H.5 :t7 are sliglitly lower than those of the 
Irieiininm l‘)29 HI, l>ui Ihe averages for lIu' age groiij)s 
H 15 are slightly higlur than those for the Irienniurn 
1929 HI. 

(2) 'I'he lendeney to increase in weight ha.s, 
howrver, bee)i maintained and the averages for the 
IrJennium ending 19H7 are on tJie whole iiiglier than those 
for the previous triennium, exeept for the age gre.ups 
H and 1(>. 
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(.'{) 'riir nlntionsiii]) as slit>\vn by 

tlu* Poiiticral iiulrx lias niiiaintd at llir saint* Ifvcl as 
in lli.'H for llu* iitri- « 4 rtni|)s l(i In *22. 1 1 slmws Hint 
wt* an* lia\'in,!j: a iaru't-r iMtriilM*i‘ of woll-noiirislu'tl 
shulfiits- 

( 1) 'l ilt* avi ra!;i*s for llu* ilu.st y;irlli diirinj^ inspira 
lion shows a slight incnasc for llu* Iritiiniuin t-iulin^ 
llu* a\i*ra^*t* rapa<*ily for rxjiansion, liowt*vt*i\ (hu*s 
iiol show any <l(*/inib* iiu*it ast*. 

(.)) 'riu* sln ni'th of tiu* f^rip which rcinaiiU‘(! more 
or less sleady till ID.'lK shows a sliirht inenase for ihe 
a«‘(* ;4;roups I *2 lo 

(li) A surM*y of (he ineidtiut* of various ileftels 
ami ilist*fises ainon»- sfndeiits rev(*als that malnutrition 
has steadily <let*reas<*«l amonu llu* (*olli*^t* shideiils since 
'I'hls luulouhledly is a weh*»nne fealiire hut the 
ineith nec of malinil rilion amon^ oiir stndenis r/'.. 
is slill hi^iher than tIu* <*orres))ondinjL; tij^inres for t>tht*r 
4‘onnlrit‘s. 'J'he sanu* nniark may also math* for the 


mnnber of .students wlio re(|uire iminediatt* atlenlion and 
trealinent; the iiu*ideiiee of this lias decreased steadilv 
from (id ’o i*' 1920 22 to for the triennium, lO.'lT. 

Hut this dt'erease has bet*!! ehielly in the ^roifp of, 
diseases usually elasst'tl as minor ailmtnls, ri.z., bad 
throat, dist ases of the slvin, etc. On the tdlier hand, the 
ifieidenee of students sulferin,i»: from alftelions of llu* 
lii arl and lnnf>;s shows a slijrlil iiiereast*. 

t 

To sum up, tiu* survey sluiws that there has b(*rn 
a perceptible improvt*iiu*iit in the physitpu* and lu‘;dth 
of the slntlenls. 't he average student of lf).‘l7 is taller, 
a more robust and a more healthy person than tiu* 
student ill 1921. Hut how(*v(*r wt*h*omi* 'this tlndin^* 
may be, it must be pointed out that the standard of 
physical level aihieved is still eonsiderably* below that 
for stiuhnls of Wtstirn <*ountries. It mt*rely indicates 
that the health and physiepie of the Ht*n^ali slmh iit ean 
bi* improv(‘d c*onsi(h*rably by suslaim*tl wi*II orj>'anised 
efforts. Sports, ^vmnaslies ami educative propaganda 
received their share* of atlenliem. On the whole*, the* 
work retle*e*ts ^re*al e*re*elil eeii the e*e)mmil te e* and its 
meelieal eitliee’i’s* 


Role of Iron in Nutritional Anaemia 

U. I>. Basu 

Bent'al Immunity Research Laboratory, Calcutta. 


, It is now i;'e*ne-rally a^re'cel that the* aelministratiem 
eif* irein is I'einarkahly e llVt live* in the* treatiiieiil of 
ce rtain type s eif anaemia. Of eemrse*, it wonlel he* ejiiile* 
lei<;'ieal tei expect this e*f!ieaey eif iroii- a substance* that 
always symbolists with an ieica eif stime slrenj»;lh in 
ame'lieiraliein eif e*einditieuis that are* e*harae*tt*rist’tl by 
lassitude and wt*akiu*ss. In jiraeliee toei, iron, e.e/., 
I.auliu rn,slnna ' (calcined irtui), ‘ \ah(tifusa Lnithn 
(irein nine* lime's rnae-erate-d ) etc., lias lie*en siieeessfully 
appliesi tel the* treatment eif anatinia in this eaniiitry 
freim a pe rioel as early as llu* Huelelliistic re.^imc. In 
llu* W esl it was. luiwi ve r, introebiee*d eiidy in tlie middle 
ol the 17lli century. Its detiiiite* iiuide* eif application 
in meidcrii eliiiie'al me'elie*iiu* elates frenii ISMl when Hlaiid 
iiitrotlueeel a mixture* of fe rreiiis sulphate* anti ))eitassinm 
t*ai*lieinale‘ admixetl with mueilau;e‘ lra}j;aeantii in the* 
leirm ti( pills, 'This nu'ihotl eif irein administration was 


heiii«< folleiweel when Hniyi*e* (IiSSl) pointed tint that 
iiie)rj>;an}t‘ iron is not abseirbcel freim llu* intestine and is 
eeinverlt*tl iiilei sulphide, ilt* fnrlher su.i»^*t slt*tl that eiiir 
fe):u!st nil's alsei contain irein in the eeimplieateel eir(>anie 
form built up tlurinj*: the life processes of the* plants. 
U is in this ftirm that the irein is abseirbcel anel assimi 
biteel. I'liis eibservatioii .subsetpit*ritly slimulaletl llu* 
use* eif eomple*x iron derivatiies like liat*me>f;le>bin. 
Iiaeinntin, ireiii-pt*pteiiiate ete*., in niiae'inia. Kxteiisiee* 
researelit.'s during; last few years have aijain revealed the 
importaiu:e eif iiuir^aiiie irein for the feirmattoM of haemei 
^lobi'.i of eiiir bleieiel anti thereby idiiiinnetl llu* 
iinpeirtanee eif inorjranie ireiii for the ftirmaliein ol 
haeineighibin eif our lileiotl anti thereby eeinfirme*el the* 
red pigment eif bleieid, for the tre*atme*nt eif anaemia leing 
ahead eif the prt*se*iil tlay aelvaneeel therapy. Iron i‘' 
iitiw lilt; most exe*ellt‘iit reme*tly in treating* llu* tiisease 
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in wliicli llitTi* is primarily a (U’ficitiit 1‘nriiiaHon of 
lia(‘iiio,u,lol)iii. lilt- so tailed ‘ liy poeiiromie ’ anat inia. 

'I'he reason for lliis tlelleieju-v are lu-lievetl tt> la* 
(Uie lo: {n) tlelieieiil inlake of iron or intn-eontainin!; 
ftn»ls eillier for etonomie (‘onsideralions tn* due to 
i_i*noranee; (h) inereased dtinands. as in external blood 
loss in infancy and prei»na:>ey; (e) dtd'eelive absorption 
a^tl retenUt>n due to various palli(dov;ieal eonditions; 
and (r/) a eoinbinalio!i of any two or more of tin* abovt‘ 
faelors. Naturally the pt'rsoiis wli(» are liable lo sidier 
nM>^l woidd l»e [)oor people, ^rowiii;*’ infanis, ifirls after 
pnberly, prej*nanl anti nursing- mt)lhers anti lliost* wlu> 
have been »infeeled with malaria, kala-a/ar, liookwt)rm 
t'tt‘. Hilt anaemia itself is mairdy nutritional in origin, 
as is evident from the fact that the atitlilion of irtm 
lo the tiiel prevents ils tuaiirreiiee, or if it is already 
present, very soon elfeels a eiire. Infants who are fetl 
exelnsively t)n cow’s milk t)r e\t n weanetl over prtdtmgtai 
peritals snH'er from iron iletieieiiey beeatise milk, in 
spile of its neart'st apprtiaeh to a complete fttod. is 
detieieiit in the sid>stanee which is essential for blooil 
building. In eases td' women, it is molherhood, as 
pt)intrd out laler on, which is the deeitiing faelt>r. In 
adult males, no such detieieiiey shoidd oeeiir if the tliet 
is proper and well-ba lanced, and if they thi imt sulfer 
from any infeelioii of Ih** type aUeady referretl lo. A 
reeeiit survey (e/. Heptirl t)f the Slutlents^ Welfare 
('ommiltee, I niversily td' t’aleulla, ) simws that 

tlmngh Ihe total iron intake by the college stmlenls 
residing in the uinversily ht)slels, Caleutta, \aries fnan 
.‘10- K) mgms., the amount of irtm that may be available 
for assimilatitin titn-s not exeetti <S rngrns. per heatl ))er 
day; whereas aeet)rtliMg It) Sherman (I.O.’tT) 12 ingms, 
t/f ft)otI iron per tlay are ettnsidereti Iti be a salisfaelorv 
standard. 'I'lie amount t>f iron that might be available 
from a well-balanced tliet. ])artieidarly in Ib ngal, et>mes 
lt> abtinl lit mgms- (e/. (ioswami and Itasii, l‘Kt.S). 

Iron in Infancy 

The recent rest'areht s (Maekay, Itt.’tl: Klxehjem 
e/ al, Usher rt al . niilo; and others J have 

revealetl that itd'anls particularly thtjse wht> are being 
arlilieially fed, sull'er frt)m a type td' anaemia in which 
there is prim.arilv a tlelieieiil iormalion ol haeintiglobin. 
This appears lo a greater tir lesser tlegree in all infants 
amt is geiurally ftiuiut tluring the taller hail td the 


first year and throughout the seeoiul year t>f life, 'riie 
haemoglobin h vtd of the blood t>f infanis tlmngh v<‘ry 
high at birth falls rapidly and rt'aehes a low limit 
within three nmnths. 'I'lun it slightly inert‘asi‘s but 
the amount varii's from II tti 12 gins, per 100 e.e. t>f 
bltititl during Ihe next lwt> years. When infanis grtiw 
lip and takt‘ mixeil tliet, this hvel is again ftuintl lo 
increase gratlually. Such a ibrnp from llu‘ excessively 
high haenmglobin level of tht‘ imrinal iit'w btirn infant 
lo a ‘ hypoehromie ' leve l has been ileintnislraletl l>y 
iniinertnis wtirkers iiieintling .Maekay bJvthjem 



td af Kalo anti Kmery and .Merritt 

and Daviilstin (lO.’I.'t). 'riie phtnmmeimii may be iimn* 
clearly exjiressed in Ihe graph below. 

Before tlealing with Ihe irtm tlefieieiiey in the ftmd 
tif iiifaiits, it wtmld be td interest to refer briefly ^o 
what happens tti the iron which tin* infant reeeivt's at 
birth. The btitly irtm generally exists in three ftirms: 
{/) the iron of Ihe eireiilaling haenmglobin; (it) iron 
storetl in the liver, bone marrow anti spleen available 
in ease t»t emergency; aiitl (Ilf) a small anmuiit exist- 
ing in varitms tither tissues in an iinavailabh' ftirm. 'J'he 
infant receives this iron frtim the mother and eon.se- 
tjuently an t*arly birth, twin birth tir maternal anat'inia 
wtmhl play a part in causing a defieieiiey in the iron 
store tif the btaly. If the haenmglobin percentage of 
the bhmtl be etmsitit red, tliim in infants Ihe aiimunt of 
irtm that is present in eireulating bltitid, is of ])rimary 
iiiiptirtanee, 'I'his wtmitl naturally de|)end on the initial 
weight al birlh. In tmr etiinilry the babies are geiierallv 
believed Iti have a Itiwer weight at birlh with a relatively 
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siiinll voliiinr of hloiui. 'I'liis, in oilier words, means llial 
they slarl willi a smaller amount nl* lilood-iron and eonse- 
qiirntly llie Jimoiinl of iron lliat woidd be sel free and 
stored in the body ovvin;;' lo I be desiriietion of red blood 
^•^»r|>us^•les, sborlly afl»‘r birIb, would als<i be small. Now 
as tile rale of ^'rowlli (d' infants is rapid and as lilt* iron 
etmleiil t>f eow’s milk is low (averaj^e pereentaji:e beiii.U 
e.nlv 0.2 mis;.). I be rise in I be liaemt».ub>bin level woiilil tw* 
iiibibittal at an <‘arly slaj^e for tlie tb'pb tit.n of storeil 
irtm as well as an insidlieieiit intake of iron. 'I’be eO’eet 
would be an iron-deHeieiiey anaemia (<•/. Lottriip, 19.‘U 
and ./osbeplis, 19.‘il<). 

'I'bis defleieney is rarely a factor in the first lliree 
mt.nlbs (.losbej)bs, IDIM ) after birth, when the usual 
diet is eiUier port* niotberVs milk or cow's milk diluted 
with water. .\s the infant ;?rows, the fotid rctpiirements 
irit'rease; and the usual eiistoin is to add some <‘crcals 
(usually barley water) to milk apparently to increase 
tile food value of the infant dietary. Hut this does not 
always induce normal liacmo^lobin formation (KIvcIijem, 
'I'be ingestion of c^f^s and vegetables, leafy and 
non-Ieafy, often prodiiees a better result (.losbeplis, lO.'M- 
anti Lewis, lO.'ll) but besides the difficulty of tolerating 
such a diet the response to Ibis therapy is found lo be^ 
slow and not so satisfaetory. 'fbere is antitbcr qnes-^ 

Foo(lsiuj]\ 

Diet for infants 6 nunilhs oM mpiii*' C’ow’s milk 
inn 700 :in<l weighing .Dnrley 

16 lbs. 

'l)iet fur infunts ft immtlis old reqiiir- 's milk 

i'ng 740 enloiies nin) weighing Hurley 

Ift ll>s. Kgg 

potatoes 

Jieafy vegetables 

Diet for infants |2 montlis old re- Dow’s milk 

<|uiring 840 enlories and woigliing Denials 

21 Ills. Kgg, .. 

Potato 

Leafy vegetables 

lion and this is on the bealtb of the mollier. If the 
motber tif the ebild is anaemic, the store of iron in 
the 1 iver would also be poor owing to bis deficiency in 
Hie motber during her jiregnaiiey. Infants born of siieli 
molliers are more liable to develop anaemia towards lb*‘ 
end of the first year of life (e/‘. Parsons, Ifl.'l.'t; \faekey 


and Strauss, 1933; and Paxton, 1936). In all such 
eases the administration of iron markedly ineren.se.s the 
level of liaernoglobin of blood. 'JMiis has a greater 
importance in another direction as the observation of 
Miss Maekay (19.3.5) lias shown that a slight degree* 
of anaemia in infants markediv lowers their resistance 
to disease. 

Hut definiti* knowledge is lacking as to 'the daily 
iron intake (‘ssential for maiiitaiiiing a higher haen^i 
globin h‘vcl in infants aged from .3 months to 2 yi'ars. 
Diets providing ()'(> mg. of iron per kg. (2*2 lb.) of 
body weight an* often believed (Hose eP al, 1930; 
Ascham, 193.5) to be a satisfactory standard for young 
children, b'or the older children the rccjvircmcnt is 
considered to be 0*7<> mg. per 100 calories of food. If 
a survey on the amount of iron available from the food 
is made, it will be noticed, aeeejiling the League Com- 
mission's figuri's and taking a im‘an of the amount of 
total iro!) found in the various foodsluffs. whether 
assayed in Hit* East or in the VV'est (e/’., Peterson and 
KIvehjem, 192ft; Hos(*dale, 19.35, Shackleton and 
.McCanee, I93(>; Head e/ nl 1937; Sherman, 1937: 
Health Hiilletin, 1937; Hanganathan, 1938, (loswami and 
Hasii, 193ft), that the requirement of iron is in no way 
being satisfied. The chart below gives the results in a 
tabulated form. 


ImoioD 

Iron 

Tolol 

Irtm lit iiniri mi nl in Md, 

in 

presi n ( 

iron 

b’l/ 

6'// 

(ima. 

in Md. 

in Md. 

in i fill I. 

riiloroM. 

850 

1.7 

2.23 

4.36 

5.32 

15 

0.53 




850 

1.7 1 




25 

0.88 I 




12 

0.49 

[ 3.67 

4.90 

5.62 

20 

0.20 

I 



20 

0.40 




750 

1.5 1 

1 



50 

1.75 




40 

1.62 


5.50 

6.38 

30 

0.3 

j. 5.77 



30 

0.6 




Over 

and above 

this tlietar 

V, tin* ebildre 

11 are given 

some sugar, c*od liv 

er oil and 

orange juiei 

*. Hut the 


amount of iron from (luse souri'is would be lU'gligibh' 
in the sense that the first two contain no iron and 
Hu* latter is mainly a juicy product eontaiiiing only 
1*0 mg of iron (ii'r 100 gms of the fruit- In tin* 
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figures drawn on tlif tliart llu- avora^ir |K‘rr(‘nlaj?c‘s 
or ?ron in milk, barky, j)(>tato aiul Irafv 

vi'gi’lablts haw but-n takni lo bf ()‘‘i, ;rr>, J.’l. I'O 
aijd 2‘() rc.s|urti\ cly. Ibil il miisl In* n-nuittluTcd 

that llu* food iron is dividt-d into two cla'.srs, o.u* in 
inorganic* ft.rm that is available ft)r mitritioii ami llu- 
otlu-r in Voinpk-x form wiuclj is not sol fror by tlu- 
dijfrstivc jiiiirs and passt-s im(lian»<‘d. Tlu- forim-r 
is now dt-sfrilu’d as ‘a\ailabk*’ iron and this avail- 
ability, on an av(Ta<>:i-, srldom oxcoeds I-a to TiO per eerU 
of Uk' ^ola^ iron when drli-rmiiicd by the dipyridyl 
method. In eerlain eases, as for exam])le in milk, the 
Rvailibilily ^by this method is negligible. This might 
l«‘ the reason for the usual custom of boiling milk in 
an iron can (rf. Masu, l!).*t7). 'I’he major portion of 
this available iron may again be not ‘ jdiysiologieally ’ 
available when given by mouth as recently pointed t ul 
by Haha and Whipple (IP.'tM.) (e/. also Davdison and 
Fullerton, Heecnlly Flvehjem, <*/ al and 

iy;{7) have again nolieeci that when the inilk-eereal diet 
is mixed with iron salt, the average haemoglobin level 
in the blood of the infants eonsid< rably increases. 'Fliis 
additional supplement v.r iron may raise the haconoglobin 
amount to M< gms, per 100 e.e. of bl<?od as shown in 
tin* graph by the straight line (Stephenson, H);i8) and 
wouhl protect the infants from (UHeieney disease and 
other in feel ions. 

Needs (or Women 

In nomeii, I he iron deiieiem-y may oeeiir due lo 
two causes, em*. del'et li\e intake and the other, iii<*reasi d 
loss of iron. 'I’hus, in girls after puberty, iron 
detieieney may ilex clop as a result <if the eondn'iit-d 
demand for iron lost in menstrual ion and that n -piired 
for growth. Hesides, there might be ilelieiemy due to 
diets poor in iron. For this an analysis of the di< I of 
women in <-ollege hostels wouhl be of i*onsiderabie 
i.'itercst. l!i adult women, there is an extra demand 
for iron for the growth of tin- foetus during pregnaiiey 
and for the mother during lactation. In pregnaiiey, 
often di-feetive gastric secret ion is notieeil .eid this 
undoubtedly * hinders the absorption td' dietary ireii. 
The daily loss whieh is sutl'ered by a woman during 
pregnancy and lactation for about (i months wouhl 
(Tine lo about 2 mg. The?! again, repealed pregiian- 
result would he iron detieieney anaemia ( Ueid and 
result would be iron-defieieney anamiu ( Ueid and 
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Maekiiitosb. I!).'t7). Orr and Clark (IP.'lO) in their 
dietetic survey have also noticed that it is difficult to 
(‘imijiensate by dielary iron the iron loss wliieli is 
suffered by wonum during ebildbirtli. similar 

observation has also been noted by (iosw-ami ami Uasii, 
(IPitS). {rf. also Harrer and Foweir, .V.s 

a daily intake of 15 lo 20 mg. (“iisures a salisfaetory 
iron balance in pregnancy (Coons and (\ions, it 

is apparent that a direct dielary defieieiiey plays a 
major part in tile i-aiisation of elirmie nutritional 
anatmiia in women, particularly in pregnaiiey. 
Ueeeiitly Morgan (108S) has also opined that 18 ing. 
of iron in llu- form of food or inorganic iron must be 
supplu-il to tiu-m. 'rile bat-inoglobin level of the 
blood of e<dlege women has also been found ( Duckies 
ct ill, 1957) lo incre ase considerably by administration 
of 25 mg. of iron daily (rf. also Sank*araii and 
Uajagotial). Its administration during pregnancy lias 
I t-en advocated by niimcrons workers (Metier and 
Afiiiot. 1951: Strauss and (’astle, 1952; 'roland, 195(>; 
(•/. also Napier and Das (riipta, 1957). 

'File extra needs of iron for women, as just iioinled 
out, for a period of about 25 lo 50 years might ultimate- 
ly utilise all the reserved iron stores. 'Flu* result would 
be that an iron defieieiiey may arise even at the end 
of llu- reproductive period of life. 'Fbis type of anai-tiiia 
may be aggravated eillier by poor iron dit-l, increased 
iron loss or by Imlli. 

Mode of Adininist ration 

Wbeibcr in ibe l.'iboi*:ilory eoiitrols or in llic «-|juieal 
•.tiuly il lias alwaxs laen found Ijial iron wluii given 
under projicr e(»mlilions can be utilised for llu- sviitbesks 
rf m XX liacmoglnltiii, a id taler. Ibis helps in the reiiiAval 
of the imlrilioiial lix|»oehreiiiie anaemia. 'File poleiiey 
of any iron |»re|iaral ion, hoxvi ver, ilepeiuls upon the 
ilegree lo whi< h the iron emnpoimiis ;iri- broken dow n into 
iiiorganie sails by llie aeiioii of g;islrit- and iiilesiinal 
-Mcrelion-. ( SlarKenslein and Wedeii, I!159). On Ibis 
basis, baemoglobin. haeiimlin. iron peplonale xxonhl b(- 
poor sonrees of iron .‘ts liny are noi easilv broken doxvii 
lo simpler form ( l-'.ix eli jem, 1.955; and would bi- pr.uli 
eally xalueless x-ompouiids (Davidson, 1955). Ainoiigst 
the iiiorganie sails, the ferrous salts are preferred, as 
the bi-lief is that tin* llit-rapeiilie action of iron depends 
priiu-ipally upon its powx r to lilierale ferrous iron in tlu- 
gnl. Fnrllier, the ferric iron after reaeliiiig the 
slomaeli forms iii.sebible sails with protein and, Ibereby, 
causes gastric dislurbanee. 'Flu* superiority of ferrou.s 
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lo ferric* salt has heen (lemoiislraled l)y numerous 
workers ineludin^ Parsons (IDM.'J), Davidson (193:))* 
JA)ttu|) (1!)31<), and I. mass and Henderson (193()). 
Reeently Stephenson (11)3S) in his study of hypoero- 
inie aiiaeiiiia of infants has pointed out that ferrous 
iron in the form of ferrous sulphate (O.t ^* 111 - dose) is 
as eifective as ferric iron in the form of ferri rf ammon 
citrate (*J # 410 . dose). 'I'he latter salt lias, however, 
a disadvantage as it recpiires a hifrher dose. The other 
iron ])re|)arations are reduced iron and the old Rlatid's 
pill. It has l)(‘en also shown that there is little ditferenee 
in the cftieaey of the almve preparations if the follow- 
ing ele>ses are* empleiyeel: Ferrous sulphate — ().(> gm. 
(1) jifrains); ({edueeei iroii---3 j^ms (1*15 grains); Hlaud's 
Pill !• ffins (<)0 j;;rains) anel Ferri c/ amnion eitrale*— 
(> f<ms (‘)0 grains). Sei the epu'stion eif a he*tte‘r metiiod 
of administration will eh'peiiel on the cost, palatabilily 
and stahility. 'I'he* smaller e*ffeetive dose eif a simple 
inorganic salt, like ferrous sulphate is an aelvantaj^^e. 
Heeenlly, certain preiprieleiry eemeerns have also 
issue'el this in tablet feirm. In ll.e* treatment eif infants 
the possible detieiene*y eif «;aslrie acidity mi^ht make 
the solid feirm non available (e/. Metlier anel Minot, 
1931; Jeishephs, 1931); when an ideal pre*paration 
sheiuld 1 ) 1 * a fe*rrous salt in an eliNir. 'Phe'se solutions 
are* alsei use*ful ve*hie*le*s in the usual treatnie*iit, jiarti- 
eiilarly of small ehilelre'ii- Still as the ferrous salt 
re*adily lake's up eixy^e*n meire* in seiluliein and gives rise 
le) a ferrie* eine (the salt that eiften eau.ses gastric dis 
turbaiu’e ), the* use eif a ferreius salt may be hanelieap- 
])e*d. ibit metheiels may be found by which the ferrous 
salt, may be* treateel in sm h a way that it woiihl remain 
uiie*hangeel in soliiliein for more* than a ye*ar, if not 
more, h'urlher, the* IVrreius sulphate* be*ing eliieae*ious 
in lowe r elose s weiiilel se*ldeim give* rise lo symptoms eif 
low abdominal cramps and eliarrhoe a usually assoeiale'et 
with the* aelministratiein eif any either ireiii ])reparation. 
It weiulel lie belter tei lake* a ve*ry small eleise anel 
i:ie*re’ase* it gradually so that the* full eleise is re*aehe*el 
within a we-ek. ruder such eireumstanees it sheiulel 
be* easily tolerate'el anel weiild give* mi e'emiplaiiis eif any 
e*olie* or loose steiols. 

.Now regareling the* dosage*, it may be said that 
eh'Hnite kmiwleelge* is se*anly as tei the* daily irein intake* 
whether by infants or by weimeu. Maekay (1935) re- 
c'ommendt'el 58 mgms eif iron ( 1'.5 grains eif ferrous 
sulphate) and Stephenson found 78 mgms ((i grains) 

TM 


tel be suffieienl fen* the infants, (rlan/.mann (1937) and 
Stolleis (1937) both using the Ferro (id preferred 37.5 
and UTi mgms eleise respectively. Freiin the nutritional 
point of view it has bt*en ])uinteel by .leans (193(i) # 
that the diet eif infants up tei eine year eif age shoulel 
be* daily sup]>lemeMlt‘d by 7.5 tei 10 mgms eif irein. ThAs 
there is no optimum eleise, and a e*linie*al study with 
infants of any class eir eommunity weiuld be, of iiara- 
mount impeirtaiie'c*. Aneitlu*r inetheiel eif iron adminis 
straliein is by parenteral inje*etiein and this metheid^s 
often preferriel bt'eause there are diliieiilties of absorp- 
tion of irein freini the alimentary tract but iron give*n 
by injeelion e*an be (|uanlilatively utilised in the jiro 
diii'tion of haeniogleibin (Heath e/ al 193‘i). Hut inje*e 
liein is .always jiainful, is neit sei elfeetive (Veiwler and 
Barer, 1937) anel eifltii give*s rise lei unlowarel results 
(t'f- Will. 1930). Iron salts are neiw sei che ap ( fe rrems 
sulphate and fc'rri e/ ammein eitrate* being seilel in the 
market at a rale of /lO/ annas anel He. 1. 13 pe r lb 
respect ive*ly ) that the y can be* safe ly give*n by mouth 
preivide'el we* re‘me*mbe*r the* method of administering it 
and are* <*are*ful about a high eleise* (Deeibeild ;inel 
FJve*hje*m. 1935). In ease's eif mate rnity patie nts the* ehise* 
can be inere*ase*d to 3 grains fe rrous sulphate* four limes 
a day during the last fe w meinlhs eif pre‘gnane*y ('reilaml, 
1930). It must be* re*me*mbe*re*el, heiwever, that as all 
individuals dei not re*sponel similarly lo the* same* amount 
of iron (Heath, 19.13 and Will. I93‘J), it is elillieult 
to de*lim* an eiptimal dose*, applie’abh* tei all ease s. 

Factors Affecting Utili.sation of Iron 

'riie anaemias arise* lieeause- of an inaeie*e{uate' eliel, 
hiss eir faulty abseirjilion. Phe* preipeirtiein eif irein that 
e*an be* abseirbeel freim eliel s anel usi*el feir the* feirmatieiii 
of liae'imiglobin de-)ie‘ncls )iartly on the* nature* of the 
feieiei. lulf anel partly ein the* individual. 'Phe* poeire r 
re*le*nliein of irein is often eliie* lei the* la(*k of hyelro 
ehleirie; aeiel in the* gastric* juiee*. 'Phe* peeiple* with 
aehleirhydria would retain mueh less irein than those* 
with normal gastric* ac idity ( IJarre r anel Fowle r, 1937) 
as the lalle*r faveiurs the* pre*servaliein of IVrrous ieins. 
He*side*s, there* are* various eithe*]* fac'tors which are* re s- 
ponsible* for the proper iililisalion of iron. 'Phus, coppe r 
is often found to be eireelive in tbe formation ed' 
hac'inoglobin when given with iron to children sull'eriiig 
from nutritional anaemia. Hut the*re are othc*r e*vi 
deuces also which ilei not favour the addition of t*ei]iper 
to iroy therapy. A de*tailed review on this point would 
be fountl in a recent paper on diet in , relation le» 
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copper for infants by Masii ( It has been pointed 
,out fhere that in eases of healthy and well fed children 
O.t to 0.,) in^. of copper in the form of any of its 
sobible salt may be added lo enrich the dietary. In 
cases of adnll women the daily copper rc(|iiircmcnl 
should be^ supplied by a well balanced mixe<l jliet (r/‘. 
C’houdhury and Hasu, and Davidson, ). 

Rf|^^ardin^‘ other metals, manjiiancse, eobalt, «te., it is 
now generally believed that they have nothing to do 
with blood regeneration (Waddell c/ al U)29; Underhil, 
J'ilvefijcm, Certain amino-aeids ar<‘ often 

supj)ost‘d to be a sup|>lement to iron in the cure of 
nutritional Mtiaemia (l)rabkin and .Miller, Itl.'M cf. also 
Klvehjt'm e/ al, ). Similarly bile pigments 

( Mroun rt al, Mi'.Master, 1{)‘JS) and the seeoiidarv 

anaemia fraetion of liver of Whipple ( ) or even 

thyroxin in certain eomlitions heljj the iron theraj)y. 
Again vitamin C or a di< t poor in (‘alcium may prevent 
haemoglobin formal ion <lespit<‘ adequate iron intake, 
'rile knowledge (jii the actual changes that occur in the 
gastro intestinal tract is still iiu^agrc and a discussion 
on this point is beyond the scope of the present article- 
'riiosc who are interested in the problem may review 
the artieal of McCanee aiul W'iddowson (IPMT). 'I’here 
are so many etiological factors in chronic nutritional 
anatinia that it would be better if* all individuals take 
a wcll-balane(‘d diet including fruit juices, fresh vegc* 
tables, milk, fish and meat. 

Conclusion 

Tile above is an attempt to sbow that infants 
and often adult women are liable lo suffer from 
a type of anaemia whose chief cause is deficiency 
in tin* re(]uircd amount of inin. It is very difiicull lo 
remove this nutritional defieiency by the adiistnu'iit of 
diet alone. Many may argiu' that this is a normal 
phenomenon as most of the siitfi-rers in*ver (‘omplain of 
any ill health, 'riiis is Iwcausc those people being 
accustomed tn live a subnormal life for years togi ther. 
might have forgotten the ph*asures tif a sound health. 
Mut a mere •atlministratioii of a fe w grains eif ferrous 
sulphate esmsiderably inere-ase's the haeme>gle»bin leve*l 
and cures the hypeichromie' anae-mia of pre*gnancy. 'I'his 
would further liedp the babie*s beirii ot sue-h meithers te) 
possess higher haeineiglobin values and i'onseque*ntly 
make them less jirone lo suffer from anaemia, hi case 

of infants tjic justification eif the administratiem of 

« 

Vol. IV No, 12 
JUNE 1939 
8 


additieinal irem li»vs in the eibservatiem that iron-feel 
babies arc iiiorti ae'live*, peisse ss far bctte*r resistance to 
infections, and wenild eemse*ejue'iitly survive- from t lie- 
high infant mortality, 'riiiis, in slmrt a trae-e- of iron 
assists in the re-rneival of the- nutritional eh-fe-e-ts eif the- 
meithe-r and their babies. This is of spe-e-ial impe>rtane-e- 
te) the public health worke rs as the- he-alth e>f the- whe»le* 
peipulatiein etf any e-eiimtry ele-pe-nds large-ly etn mate-r- 
nal as we-11 as on infant nuti-itie)ii. 
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Research Notes 


Wavelength Dependence of Nuclear Photoeffect 

I I 

It is well known Unit mnlri* tlio Hclion ol* y-niys 
from Th(7 haviiifr a (jnantum enoixv of about 2‘v)2 
ni(‘V., (Iruterium nucleus is flisintoyratocl into a 
ju'oton ami a neutron, hocause the himlinj? enerfry 
of this nucleus is less than 2*(i2 ineV. Of all the 
radioactive sources, ThO" uives y-radiation haviny; 
the larjiest quantum enerjiy, hut even with this 
*‘nery:etic y-radiation nucl<‘ar photoeffeet is not 
observed in other nuclei, because the bindiim' enerfries 
in other cases are much Iarf»er than that of 
deuterium nucleus. In recent years, however, the 
invention of electric machines capable of fren era ting 
a few million volts has made it ]>ossible to accelerate 
ions of light elements to su< h an extent that a large 
number i.f nuclei arc disintegrnteil when they are 
bombarded by the high velocity ])rojectiles. It was 
first shown by Hotln* and (leniner Uo, 

!l(), !2(), 191 and 2S4, 19d7) that the y-rays generated 
in the reaction (p, y) He'*, which have a <iuantum 
eneigy of about IT meV, can pre.duce nuclear 
idiotoeffect in a large number id* elements. The fact 
that this nuclear pholoclVecl is not e.bserveil with 
all the elements indicates that there may be some 
selectivity of the reactions depending on the wave- 
length of the y-radiation use<l. It can be decided 
whether there is such a ilepeiidenee of the reactions 
on the wavelength of the incident y-j‘a<iiation if the 
investigations are r<‘peated using a y-radiation having 

a (piantum energy other than IT mcV. 

> 

Such AU investigation has been carried out by 
llothe and Uentner using a slightly improvcil tedmi 
que and the ?■csnlls have been reporteil recently 
iZ. f. PInjs., IhJ, 4;"), HKIS). The y-radiation used 
by them in this invesligalion is gmierated in the 
reaction li” (p. y ) f '’ ’ when boron is biunbarded by 


protons accelerated by one million volts, and has a 
mean energy of 12'S nleV^ The nuclei bond)arded 
are ()••’ Si‘^ !»'•, (.V\ Se'\ (la‘", 

Se, Hr•^ Pr,«" JVlo, Ag*"«, Sb’^'* and To. It has been 
( bserved that the y-absorption spectra of the nuclei 
are continuous and the absorption generally increases 
with increase of quantum energy of the’ incident 
y-ra<liation, hut there are anomalies in the ease of 
some light elements. These results are interesting 
from theoretical point of view. 

S. V. S. 

Free Radicals in the Liquid Phase 

The stability of free radicals has been suggested 
to he due to internal resomuice. Their reactions 
with sodium, oxygen ami iodine are typical of 
neutral free radicals possessing an unshared electron. 
The source of llu*se appears to be those molecules 
that reaclily undergo thermal decomposition at com- 
paratively low^ tem])eratures as also phidoehemieal 
reactions. It however seems to be very likely that 
the dielectric, constant of the solvents where, tfie 
reactions are perf(;rmed has a large say in the forma- 
tion of neutral free radicals. 

The intense reactivity of free radicals other than 
Iriphenyl methyl makes their <leteelion in solution 
e.xeeedingly difficult, but, of late, quite a few cases 
have been rept.rled where the existeiufe of free 
radicals has been established beyond (picstion. The 
existence of alkyl radicals during the photolysis of 
ketones in the vapour phase is well recognised, and 
their presence in cyclohexane solutions has been 
inferred (Norri.s]i and Hamford, Nature^ ISS, 1036, 
1936; 196, 1937; Trans. Faraday Noe., -W, 1521, 

1937.) 
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RESEARCH NOTES 

nito o1‘ <lr(*<>nipositinii of dry lK*iiz(*iie 
diii/oniuin chlorido (./. Phjjsiol. ('hrm., -iff, 1477, 192o) 
in Viiri{.iis solvents led Pi-ny lo su«i«»:esl n renetion 
mechanism invt)lvinjj: the slow formation of free 
aryl ra<lieals from the diazo eompoiind. This has 
now been eonfiriiied by \Val(‘rs {Xahin, 1^0, 4()H, 
19.47). who found that when benzene diazoniiim 
ehloride dee<.niposes nmh*r ae«*tone the metals 
antimony, bismuth, lead and mercury are attaeked. 
The formation of benzene as a rt'snit of decomposition 
cd' anhy<li*ons iiitrosoae(‘tanilide under paraltui clearly 
poijils out the f(;rmati<»n <d' free plienyl radicals 
(Waters, J., 11.4. 19:J7). 

S. K. M, 

Blue Green Algae and Nitrogen Fixation 

Tile (piestion of nitrogen fixation in soil from the 
atmosplu're has been receiving the attention of tlie 
scientists fi'om a long time. Due to its economic 
im])ortan(M‘ as a manure, the pi'idibrni has been iii< 
vestigated in detail from various aspects in dilTerent 
parts of tin* world and large mass of details have 
accumulated as to its mechanism and agency which 
bring about the fixation. Mostly <‘ertain species of 
baetei’ia and to soiin* extent a few species of bine 
gri'cri alga<* have (daimed tin* priority as agents of 
nitrogen fixation, leaving aside for the p?*esent the 
recent researches (d‘ Dhai' and (M.llaboralors who 
claim that fixation is brought alxnit sim))ly through 
the agency of light and the process is a photo- 
chemical one without the bacteria ))la,ying any role. 
« 

A I'ccent eontrilint ion towards tin* problem of 
nitrogen fixation through the agency of blue green 
algae has be(‘n made by IV K. Dey in his work on 
** The Kole of Dine (Ireen .Mgae in Nitrogen Fixation 


in Rice-fields {Proc, Roy. Soc.. London, B 127. 
121, 1949). Rice fields have a large algal population 
and due to its contamination with bacteria, the 
results obtained so far were doubted. The author has 
isolate<l from an Indwin soil sample, five s])eeies of 
Annhofua and Phormidhun forrofannn in nnialgal 
culture, liy re])eatod subcult nring on sterilised 
silica gel ])lates three sp(‘(‘ies of A uahacna a ml 
Phonnnlinm forvohtrnm we?*e obtaim‘d ,in ]nire 
baeteria-free cultures. After incubation for (>() 
days in nitrogen-free solution three species t)f A/ffr 
Imout exhibited considerable increase in nitrogen 
and such nitrogen fixation was stimulated by the 
addition of small amounts of soil extract. 
Phonoidium forcolanim on the (dher hand afforded 
no evidence of nitrogen fixation. It was Vound that 
a considerable part of the nitrogen fixed is found in 
the external medium in an organic foiaii. 

In discussing the role of bacteria in the ])rocess 
of nitrogen fixation in the rice fields ami lln* 
])ossibility (d‘ jiitrogen fixing algae affording con- 
<litioiLs favourable for the aidivities of nitrog(‘n fixing.! 
bacteria, experiments were carried first with the alga 
alone, the second, with alga ! azotobacter and the 
third, with azotobacter alone. After incubation for 
tv/o months there was found no fixation of nitrogen in 
cultures containing azotobacter oidy. The amount 
of nitrogen fixed by tin* niixeil cnllur(*s did not 
differ from that in the* cultures tontaining tin* alga 
only. No evideiK'e was also afforded lo sngg(*st that 
products of deeomp(Jsit ion of algae serve as a source 
of energy toj* tin* nitrogen fixing ba<'teria. 'fhe 
author concludes that algae can grow and fix nitrogen 
in the soil imb*]>endently of the presence of bacteria 
or fungi, and that algae are the main agents of 
nitrogen fixation in the rice fields. 

n. h\ A'. 
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% 

imi()(;kki)in(;s and pubuk ations 

^Royal Asiatic Society of Bengal 

( ( 'alcii / til , lift Mm/ , I tUit ) 

S. 'r. -J^IosKs: Tlu* V^i^luTs «>f OkliHttiaiulul. 
.Iatindiia Mohan Datta: A lu-w and rare type 
of Mughal- Pathan found mar ('aleutta. 

K. Biswas: 'I’hr rdlo t»f tin* (‘oinnion algal coni- 
niuiiities of llu* river Hiioglily on llie drinking wait i tif 
('aleiilta. 

B. Puasiiad: A Iiislorieal noU‘ ahtnil the Indo 
Brahin or the Siwalik Biver. 

Indian Chemical Society 

{('alciiUa, Fi'lirufiri/, ii)oU, J .1 .(' .S. Ki, iil-ll-it tiKli)) 

,1. (iiiosii: The t^roduelion of optieally aetive 
suhslamrs and nietallie Hlnis of isilver, platinum and 
jialladium hy means of eireularly polarised light, 

'I’K.ncNOHA Nath (iiiosii and Deiiauuata Das 
( ii'i'TA: Pvrazole derivatives. 

S. K. B an<;anathan : p~ifs<i pnipylghilaeonie 

aeid. 

V. S. PriH AND V. S. Bhatia: 'I'he aetion of in- 
organie eolloids on eleelrodeposilion of niekel. 

B. CiiiosH, P. K. Di tt and 1). K. Ciiowniiruv: 

Knzyrnes in snake venom. Part Delect i«m til 

ilipeptidast', ])t>lyi)e])lidase, earht»xypt»ly})eptidase aiul 
(‘slerase in ditVerenl snake venoms. 

S. (f. ('iiAri)Hiuv AND .M. K. I.ndha: On theories 
of adsorption indieatoK.s. 

SriiKsii, (’hani)Iia SEN-firi'TA : Studies in de- 
hydrogenation, Part 1 1 r. 

BaI.WANT SlNtill AND SoHAN SlNOH*. Potenlio- 
inetrie studies in oxidatioii-reduelion reaetions. Part \ . 
Oxidation with potassium ehl<»rate. 


U. P. Basi' AND S. .1. DAs-Ciri'TA: Acridine 
tlerivatives as antiinalarials. Part 11. 

S. K. Ban(;anathan : Kx[)eriments towards the 
synthesis of physiological active lactones. Part 1. 
c^c/o Pentyl- and e//(7oIIcxylsueeinic aeitls. Resolution 
of r//-ci/i7o Pentyl-succinic aeid. ^ 

Botanical Society of Bengal 

( Calcutta, April, lU tU) 

it. ('. Chattkh.fkk : A lump of eowdung. 

{Calcutta, ISth Mai/, lt)-llt) 

H. U. Ciiakuavouty; Identitv of Pnnarnnva. 

Geological, Mining and Metallurgical Society of India 

{Calcutta, Sepiemher, Quar Jour., 1(1, 

i)7-17S, IJKtS.) 

N. .Iayahaman and K. R. Khishnaswami : A 
ehemieal and mineralogieal study of a new titanium 
miiu'ral from Nellore district. 

S. Kuishnaswamy : 'I’lie heavy mineral assembl- 
ages of the Burma oilfields. , 

V. 'r. Ai*tk: Oeology of .lamkhandi (Dceeaii)*. 

N. N. Uhattkimek : Sulphur study of some 
tertiary coals of Khasi Mills. Assam. 

1). K. CiiAKiiAVAiiTi : On a /wlacolo.votlou uauiadi' 
CU.S mandihh*. 

P. K. Chattkh.fkk: (leohigieal notes on the area 
around Khurda. 

B. (r. Dkshcandk: (ieology of V\*ngurla Pida. 

(Calcutta, Dcccmltcr, lU.lS, (^uar. Jour., Id, 
I7})-2U. H);tS.) 

D. \. Wadia: Deposits of the Ice Age in Kashmir. 

.liiAVKiHi.Ai. K. Dhoi.akia: Sand stowing. 

B. C. Bov: Keonomie geology of Paiudiet Mill. 
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Indian Physical Society and Indian Association for 
the Cultivation of Science 
{('alcnlta, FcUruarif, lihUi, liuL Jour. Phif. 

I ’ol. XI 1 1 PL / ■) 

M. N. Saha and K. IJ. Matiii u: 'riu* |)ro])agH- 
lion and llir total ntlr<*tioii of ^•^•(■troma^n^*ti(• wavrs 
in tlic ionos))lu'r('. 

Hiioi. VNATii Kov: Itaiiiaii sjicctru of n»-ortliiia 
lion romponnds. 

Ja(.attahan I)ii\»: ('rvslal .slriirliirc of dipln^iiy- 
laniinc, Part 1. 

M. V. Soonawai.a: 'I'Ik* internal ])rtssuro ill 
li(|iiids. 

I). SriiHAiiMANYAM : A iifw llieorv of lapse rale. 
K. R- Ha.ji'ai and M. I). Pant*: Further stiidh's 
of F-re|L;ion at iVlIahalmd. 

ANNOrNCKMKNTS 
Royal Asiatic Society of Bengal 

Conned for 

President: Sir DiMvid Kzra. 

Vire-Presidents: Lt.-(\)l. N. linnvoll, 

R. iV. Chepra, Sir John Lort-Williaiiis, Maharaja- 
ilhiraj Sir l^ijay ('hand Malital). 

(UiKVol S(ert lorn : dohwu ManiMi, Ks(|. 
Treasurer: Percy Hrown, Ks(|. 

Philol(o/ieol Sterdori/: Dr S. K. Chatterji. 

Joint Phil. Si erelarfi : I)i‘ M. Hidayat Hosain. 
Sal. Hist. Seeniary [liiohaijj) : Dr Baini 
Prashad. 

Sal. Ilisl. Seejf. {Phys. Seienec) : Dr J. N. 
Mtikherjei*. 

Aulhroyoloyieid Si cn lory: Dr B. S. Diiha. 
Medieal Seen lory: Sir T. Itrahinaeliari. 
lAhrary San lory: M. Mahfi/-ul Ha<|, Bs(j. 

Miuihers of ('ouneil: Dr Kalipa»la Biswas, 
Dr ('. S. Fox, Dr Syaiuaprasad Mookerjee, Dr S. F. 
Daw, Dr Mej^liiiad Saha. 


RESEARCH WORK FN INDIA 

(iovermnent Coll eye, Lahore. 

Invest igations on liolh thoorotioal and experi- 
mental aspects are in pro»;ress in the lalMiratoiy of 
the Physics dejiarlnient of the Ihinjah Vniversity 
which is housed in the (Jovernincn! Colle} 4 :e, Laho^-e. 
Alisorplion spectra, hyperfine siriielure of spectral 
lines, Raman eRVet and niielear reactions (theoreti 
cal) are some of the problems which are^•n}ia^‘inji 
the attention of research workers at the moimmt. 
Part of lh(‘ work has been published while some ol‘ 
it was reported at the Lahore nnsdin^ of the Indian 
Science Fe.n^fress. «. ^ ■ jti 

Spfclroseoine avo*/.-- Special efi'orts have been 
made durinj> the last few years to « equi]) the 
laboratory for speetrosco]>ic and hi^h vacuum 
investi«ations. A systematic study of the absorp- 
tion s])(‘ctra due to inner (‘leetronic transitions of 
the various ehumMits is beinji made with a one lnefre 
normal incidence vacuum jiratiii^- speetros»raph 
between AX ‘2000 -bOO A. It is intern led to push 
this ranj^e of obseivations still further towards the 
shorter wavelength rejriim with the help of a jirazinji 
incidmice vacuum spectrooi*aph which is in the 
course (if beinji’ instalb'd in the laluiratory. The 
sptsdal ]>hotoj 4 ‘raphic platt's, commonly known as 
Schumann ])Iat(‘s, rcMpiinsl for th(‘se invest ij^ations 
are beinj*; made iir tin* laboratoiy and have i>roved 
to be of excelh‘nt (piality - in many cases even 
superior to the importe(l lilatcs. If pi*operly keiit 
in seah'd boxes at I0‘’c in a relVi^’crator, these can be 
siU'cessfully use l ev(‘n a y(*ai* after the manufacture. 
For va|)orislnju refractoi-y eh'inents a liijih tenipe)*a- 
tui'c carbon tube vacuum electric furnace is beinji 
employed. A rniuid-air ])lant of *2 litre per hour 
ca])acity is instalh‘<l in the laboratciry and has proved 
of iin^stimate value in hi;»h vacuum work. 

Very exact measurements (if the spectra (2 
m(*tre-Rinme-Paschen }>ratin}i) of bnjmine excited 
by elect rodeless di.schar^^e are beinj*’ carrii*d out ami 
will be presently published. 

Work on the hyperfine structuTTs lif the spark 
lines (if antimony and cadmium is in progress. F(ir 
these experiments a (^arln.ii hollow cathode fed with 
a current of up to one ampere is lieinji' used. A 
(iparlz Fabr.y'I*!*r(il inlerfenmK'ter in conjuintion 
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with n qunrtz spectroyrn])!! anti a .suitable (|iiai*lz- 
fluovile aehrnmal are eiii])ii ytv] foi* the ])urp()Ke. 
(\>nslileral>le i)ro.uress has been niath‘ ami tlelailed 
r»?sults will b.‘ available sliorlly. 

IAji- the study of lht‘ U;iiiian effeet in litpiids and 
snlutiuns* a inodifitsl a])pra1us develnpetl in tin* 
bijuii'alnry ami described t‘lse\vlM‘re* is beinu- us:m1 
with a Lei.ss speetrt)»*i*a|)h. Raman spectra are also 
beln«’ studied I’ni* .solids at litpiid aii* leinperafures. 
A .simple* technique has been <leveh»pe<l tor this 
])Ui*pns(‘. 

Suchf^r pfuisirs {th( nn livtO) -Penetration eo- 
effieient I'er tleuterons leadifi** to (d-p) reactions 
ditif’ers from that td' .alpha particles be< a-use the 
oeeurrenee of the (d-j)) reaction does fiot ?ieees.s;irily 
inil)ly ;i eoni])lete entry of the deiiteron into Die 
(Nubnnb potiMitial barrier of the nueh‘us. All that 
is (‘ssential for this lyin' of reaction is that the reac- 
tion of the deiiti'ron should reach the iiucleus. And 
on account of tlu' laru:(‘ si/e and small bindiii'^ ener^’V 
of the deutere.ns this can hapjU'U without tiie proton 
also re!K‘hinii» the nucleus. It is now shown that the 
])icture of ‘ partial entry ' is a])plicable only when 
the incideid ener^iv is less than a certain maximum; 
this niaxijuiim corrc'spondiim toutin' stale when the 
pi'oton also reaches the nucb'us. When the enerjiv 
of the incident deut('n»ns is j*reater than this maxi- 
niiini, tlamow’s the<»ry of ccmiplete entry applies. 

II. 

( nixrrfiilfi 

Or,u;ini(' chemical i’ese;irch in the .Mlahabad 
University is beiny carried on in many intei-est inu 
subjects ami lines, but the I’ollowinji' are amonj^st the 
iinj)ortanl. 

i'ftnsi nf Cnlnnr I u\ c’sl iyal ions on the cause of 
colour of the or;»auie a?id inoi-j^anic* s;dls of 
dil)hen,ylvioluric acid have n'veabMl a relation with 
tlu'ir chemical cjmst it nl ions. Ih’om :i study of tin' 
absorjdiou spc'ctra and hydrolysis const, ants t»f the 
im>rj*anie ami organic salts, the intensity of the 
colour id’ the salts has bi'eii lound to be i)rop«)r1 iiUial 

■ JoHniaf of S<'irnfi/ic I nj>h utnt nfs Vcl. VJII, |i. :^3S and 
^■ol. IX p. 32). 


to lilt' slremtilh of the basic character of the base, 
as |)reviously found in the case of tin* corrc'spondiny: 
.salts id* violuric acid. Further study (,f the ab.sorp- 
tion spei'tra of the .salts of thi* newly synthesi.scil 
hi|L*her honiolo^Ui's ami anahi!>'ues of diphetiyl- 
violurii' acid imlicales that the effi'ct of adilitiiUial 
ii*ail on the moh'cidi* of tin' subst.'ime is to produce 
still further inti-nsitication of colour as ex])ected 
from theoreliial c(.nsider;itions, the ‘ii-eater effeet 
bi‘in.i> priiduced by substituenis in nieta positions 
tolbiwcil by tln)S(‘ in the pai’a. 

i)jnstnffs - h’l'orn chrxsene, whieli is a rare 
hydriicarbon of coal tar, rm ipiini ne, chrysiK|uinone, 
new dyestuffs by ( omlensatiiui with aromatic amines 
and diamines have been ])repared. Interestin«: 
anilino compininds hav<' al.so been (J)taiAed from 
chry.soiiuinone posse.ssin**- ^ooil tinctorial properties 
by treatment id' the substance with bromine under 
varimis ciuiditions, followed by aniline in presenc(‘ 
of ci)pper |)owder. The dyi'stuffs obtained in this 
way ilyi* cotton ami \\i-i)l both from the hydr(>sulphite 
vat as wi'll as from an aciil bath in various .sha<les 
raiiifinji from yellow to red<lish violet. The slunlcs 
thus obtaim'tl are fast to lijuhl and wui.shin)^'. 

Isonit rc.so clip.hnyl thio-barbituri<* aci<l has been 
pis'parecl for the Trst time by tlu' action of nitrous 
acid on 1 >1 diphcnyl-thio-barbituric acid, prepared 
in its turn by the action (d‘ diplu'uylthiourea on 
mab.nic acid in presenc»> of acetyl chloride. The 
transition of ('oloiir (Ui tre.atment w'ith alkalii'S or 
oruanic bases )>ein;^- sufficiently stroU},'- and sharp for 
the substance, it m;iy be used as an excelleid imlF 
e.ator. The c'h;in”e cd’ colour fi'om fO'aim’e t<» blue 
or lireeii has been shown from theoralical considera'- 
lions to b(' due to a fumlanierd;d charm(‘ in the 
const it ulicn of molecide fi'om .an o.ximino ketonic to 
;i nitroso eiiolic si met ore. 

Th( ifhf nann nf fhani sn Works in the 
l.ibor.ilory have showti that the Ilm.ia'Sci'iKM* (d* 
or^;ini<' (a mpounds is ni.'iinly due to impurities, :iiid 
well kmiwn lluorescent substances id* the type, 
(juinine. resacctophem.ne, anthi'aiene etc,. lose tlieir 
lluoresci'ucc completely on exhaustive purifn ation. 

Harr nidals ia arfianir .s//a//»^.s/.s -Fomi)arat ive- 
ly rare metals like chromium, molybdenum, tunjisten, 
cerium, ur.-inium, thorium and the like have been 
used for the first time in this Jalmratory and many 
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(liffu'ullly available conipoiiiKls which cinild iH>t be 
.synthesised by the ordinary methods liave been 
obtained in this way. 

Nalurul orquniv i olourinij matlir — The eolouriiifr 
matter of Mcluli or Ilcna (Lawsonia alba) which is 
so wijiely used by ladies in our country for (olourin^ 
their finfrer nails and in Kuro])c as a constituent 
of hair washes for auburn hair has been i.solated 
in a pure crystalline conditiiui and its con.slitution 
has been found to correspond to 2-hydroxy- 1 :4- 
napthaquinone, which has also been synthetically 
prepared and identifieil with the natural colourin**: 
matter. Meside.s, the c<)lourinj*- matters (d* liarsinffar 
( Nyctant.tius arbortristis), Saffron ((b'oeus sativus), 
Dhak or Palas (Ibitea foiidosa), /I'/nni (Malotus 
philipinensis). fihahiranif (Kmbelia ribes), (‘hila 
(Plumbago zylicica), (ihantri (L.anlana camera), 
llaldu (Adina ccu’difolia ), i^adonk (Pterocarpus 
dalberjijul) etc,, have been i n vest i{>:a led, i.solated in 
a pure crystalline (ondition and their constitution 
determined, 

Indian Mtdirinal planls- ln the stiuly of Indian 
medicinal plant.s, alkaloids from Pumaria otKicinalis, 
Solatium xanthocarpum, Abrus prccatorius, liU^ane- 
ria vul^aria, Hoerhavia diffusia, Alanjkdum lamarki 
etc., jrlucositles from Thevatia neri folia, Hlepharis 
ediilis, Nerium <»dorum, (Jlycosmis pen1a])hylla, 
( 'aesaljtinia bonducella etc., lactones from Aej»:lc 
marmelos, (’inchorium intybus, Pitrullus (dlocyii' 
this, (Meome ])entaphylla, etc,, .sterols from 
Hy‘K:rophylIa spinosa, Solanum xantrocarpum, 
Plumbay^o ovata, Plepharis edulis, etc., and intere.st 


jn«r hydrocarbones from Indij^ofera enneaphyJla. 
Thevatia berifolia, Puscuta reflex etc., have been 
isolated and pro])erties studied. Many of the active 
principles isolated from the.se medicinal plants have 
also been pharmacolof*ically examined and adopted 
for medicine. 

Essential oils — Essential oils are widely useil in 
perfumery. tlavourinj»- matters, cosmetics and medi- 
cine. The (‘s.sential oil i)f Tnisi (Ocimum saiietuiii) 
has been sliown to consist of over 70 per cent of 
euji:enol, a valuable ])ro<luct which is usually obtained 
from the. oil od* cloves. Similai'ly, the essential oil 
of Mamri (Xanthoxy alatum) has l)e(‘n sh(»wn to 
consist of nearly OS per cent of citral, which is the 
active principle of lenn.n j^ra.ss oil ami is an important 
constituent of nnxlern perfumes. 1’he essential oil 
of Trjhal lias similarly been shown to consist of a 
lar^e i)iM.i)ortion of linaool, which is the active 
])rinciple of oil of lavciidciv'^ ami as such has 
tremenilous scope for ulilisalion in hiyh class 
l)i‘rfuniery. 

lad as! rial oiya nic nsiarch — Special oils from 
the various seed resources of the T. P. such as, Passia 
occidentalis, (/rotolaria medicai»enea, Lajicnai’in 
vulji:aris, (McMune ])(‘nt!iphylla (dc., have bc'cn care- 
fully examined and analysed with a view to their 
possible utilisation in industry. Pused oils from 
.several patent still distilleries havi‘ been examined 
and arc under analysis f(.r utilisation as solvents 
for varnish(*s and (‘iiamels. The fibre resources of 
the provinc(‘ are beinj»: .systematically studied foi- 
their possible utilisation in iiaper and rayon 
industries. 




SCl'SNCK A 
C U L T U B £ 



Book Review 

I ; Twrr7^ . r--- — v , , rrr- , , - 


J^ACKORorNi) TO MoDKHN S( iEN( E Trii Irrliircs al 
■* arraiinid by llio Hislory (»f Sfitiicc 

(’oniminilUo, F.ditnl In/ Jasrith Xcrdlinni 

and idler PiUfid. {Cnmhndtjv L'nhrrsif// I*rrss. 

Pp. yd i I' rice 7.v, t!d. 

'rbis courso of lortiiiTs is tbo ontroinr of Ibo iuhmI 
foil l)y !i jiToiip of soliolnrs jiikI sciciitists in raiii- 
bridi'o lhaf loo little attciiti<ui bad l)(‘(*n paid ilui’iiiiL: 
tiu* roooiit ]K‘i*io<l of ji'rcat dcvcloimonit of rosoan-b 
and tcindiinj*-, oxtiMnliiijii from tbo latter half of 
nineteentb <*entnry to tin* jiresent time's, to Ibe study 
ed’ tbe liisteiry ed' seii'Uce and teebnolo^y. Tbrouiib 
seb'iiee man bas ri'aeln'd a reliable' knowle'd^e eif tbe* 
preiperties of tbe' wen'ld in wbie-b be' finds bimse'lf; 
tbrnuyli applie'el seie'ne*e en* te'e'bnieple lie bas sue- 
e*e'e<leel in iiiaUinL'; bimself e've'ii more' indpende'iit eif 
bis environment. Hisloi’y of sefeiiee is an imp-artant 
e'lenu'iil in tbe bislen'y ed* eivilizat ion. A eMHiiinittee 
was fornii'el 1(> provide' eourse's ed' b'etures on tbe* 
bistory of seienee. Tbe first aed ed' tbe eMimmitlee 
te> arrange! an inauj*ural eenirse e)f li'i'iure'S em tbe* 
mode'rn iM'rie.Kl, ISDb-lUdr). by seie'iditie* inve'slijiators 
whe» baei tlu'inse'lve's made' fniidame'ntid eemt ribut ieuis 
to seienee elurin*;- tbal perie)el. Tin* lee-turers ine*lnel 
eel men like* Kut be-rfeerel, Urau^-, Astern, Keblinjiton. 
Nuttall, Kyle, l’unne*tt ami J. 1>. S. Ilablam' ami tbe- 
subje'ets ele-alt with are Pbysie*s, (Vyslal IMiysie's. 
Atomic Theory, Astrememiy, l*bysiole)e»y jiml Patbo 
Inyy, (lene'ties, Kve»lidie)n Tbe*e)ry, Karasitede)yy ami 
Tj'opieal J\Ie(lie*ine'. Twe» ifdi'oelne'tory le'efnres by 
K M. (.’eirnfeirel on ‘ itreek Natural Kbile)se)]iby ' ami 
by W. l)am])ie'r em ‘ b'rom Aristeitle' te) (Jalileei 
jiive a eonneeted ae'ceuint ol tbe bisteu'ie'al elevele»p- 
nuMit of tbe ideas fremi wbieb meielei'ii seienee bas 
evolveel. Tbe bemk is ve'ry inte'restinu' to re'ael ami 
can be strenijjrly reeomme*mleel te» stmb'ids ed .seie*ne*e* 
aud to the inle'lliueid •ieneral reaeler win) is interest 
eel in the reei'id ele‘vele)[)me*rds ed seie'm*e'. Knt bj»i‘te)?*el s 


ae‘e‘e)Ufd e)f tbe* e'Xjie'riiiie'ids e)f (Je'ifie'r ami Mai'Seb'U 
wbieb slimulate'd liim to tbe' fe)rmulal ieen of bis 
nm b'ar tbe-ory of tbe' ate)m is an iiderestin«.»' rc'e'orel 
e)l' tbe mental ])re)e‘ess wbieb le-el to the' eb*vele)pni('iit 
e>f a ne'W se'ie'iil itier e*emee'pt. <>f Sire'at inte're'st are 
also ae‘e*ounts by lirai^li’, .\ston and Kddlimte)n of tbe 
eliseeive'rie's with wbieb tbe'ir name's are asse)eiated. 

'Fbe Iblieiwinji epiotatiems will •'ive' an ieb'.T of 
tile' spirit in wbieb tbe*se' le‘eture*s bave* been 
e»)ne'eive'e|. 

Kutberforel “ I have' ti'ieel te) show tbat it is not 
in tbe' nature eef tbin;>’s for any man te) make* a siiebien 
vieib'Ot e|ise‘e)Ve*ry ; se'ie'iiee ju:e»e'S step by ste']) ami e*ve‘ry 
man eb'pemls een tbe' we)rk e)f bis pre'ele*e‘esse)i*s. Wben 
ye)U be'ar e)f a suebb'ii une'xpe'ete'd elisee)very ye)U e*an 
always be sure* tbat it bas •|■re)wn up by Ibe intluenee 
e)f e)ne* man upon aimtbe')*, ami it is tins mutual 
iidlue'iieM* wbie'b makes tin' e'm)rme)us pe)ssibility e)f 
seieiditie* aeivane*e.'’ 

Keblin”te)fi- “ I have- te)lel yeui,, as be*st as I can, 
seam'tbin*’' e)f wbal we' have* learnt in tbe' last fe)rjy 
ye-ars. I will e'ml by e'xpri'ssine’ a ln)pe ne)t« iin- 
ndimle'«l by eleud)l tbat ne)t too jtiue'b e)f wbal: I. 
have' be'en saying will be* iipse'l in tin' iie'xt forty 
ye'ars.’' 

Kunnett speakirm- eif tbe' eU've'b)pme*!d of tbe^ 
tbe'eiry o\' evolntiein. ‘ Tbe' ieb'a of yesterrlay bas 
bee'e)me' tbe illusie/U of teiday; te)day’s ieb'a may 
be'e'eniie tbe' illusie)n e)f te)me)rre)W. * Ken* ’ says Me're- 
elitb • tbe' mastery of an e'vent laste'tb ameinj^ man tin* 
spae*e of e)ne' eye*le' of years, anel after tbat a fre*sb 
illusie)!! spriime'tb to be*foe)l mankinel.’ I)e)ubtle'ss 
many maste'rs e)f tbe eveid will fe)lle)W after Darwin 
ami Bale'sein in wieblin'r tbe swen-el e>f Aklis, ami 
tbreiimb tbe elispedlin;;- e)f illusie)n after illusie)n, 
mankimi may eve'iitualiy e'ne*e)uide'r tin' ultimate 
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rcsidiio, porli.'ips IIm* iiltiinnlc of :ill illusions, wliioli 
\V(* opi iinistioiilly di-sinhiijr ;is li'iilli.” 

/>. .!/. /;. 

DisTinrr 1)k\ S< hi .\ji; l*rt»!»rt ss 

by ,Mar< li( s />// Sir M. I'isrcxvarttifa. ('J'lir 

a an f fill art' J*r<\x, Htnnfuhnr ). Pp. fi-i. Prirr not 
slafrd. 

Sir .M. \’isv('sv;ir;iy;i ’s iiilorost in rcoiioniio 
cl(‘V(‘I()pniriil of Jrnli;i li;is hccn lrslifi(‘(I in niort* tlian 
one way llinmyli liis publications and ])i*aclical 
handlin.i*' of rclatiMl projects. Wlicii India, under 
the riiisli of entimsiasni acconipanyin*^' the new 
const it lit io'nal experiment, is busy eonsideriii** various 
selieines of soeio economic iTconst ruction, li(‘ has 
come out with anotlu'r of his su»;^estive linichures, 
wdiicli is at pn'smit under review. 

.hi his lorevvord, the writer <h'aws altentimi to 
certain basic facts. The present proiluction in an 
Imlian distinct falls many times short of what it 
would ha\e b(‘en, “if inhabited ami exploited by 
a projiressive vijrorous modern jieople”. This would 
lie accounted for by the latter’s wiser choice of 
occupations, their superior or«anisinj»’ ability, 
forethought, (-oura^e ami cor])orat(' spirit. In broad 
outlines the scdienie sc'cks to stimulate jirmiuelion 
by means of (</) expansion of indusiries, (/>) mass 
education, (c) use of labour saving tools and 
jiiaehinery, and u/) a workiiiii' kiiowled.iic id' 
economics ami the .social background. It is needle.ss 
to point out that umleriyin*'' the proposals is the 
desire to usher in radical (dian^'es in the Indian atti- 
tude towanis life. It sei‘ks an immediate raisin”’ 
of standard of life and repudiates the tiamlhian aj) 
proaeh to eeonomie pi’oblems. 

The immediate aim is to so multipl.y jj’oods ami 
services for consumption as to double the income, 
within, at I lie utmost, a ilei-ade. Kii»T.tly does 
\'isvesvara\ ;i point out that with a pi r c;ipit;i in- 
come of about one lentil of the average in western 
.Kurope, India is luiidly suited for slow lon”:-ran”e 
programmes. Idleness. ment;il and physical, is loo 
common !i malady, juiblic inm”‘ination and ambition 
has also ile^encraled into jipjithy. The writer 
wants (‘very Provincial tJoveriiment to select a 
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district for the ])urpose of an inttuhsivo drive. The 
districts should be consulted and offers invited to 
work the .scdieme. The district finally chosen should 
b(‘ one in which an appi'cciablc number of influen- 
tial public work(‘rs come forward to pull their 
weij»hl, and 1h«‘ masses of tin* rural ])opulalion are 
williii”’ to tax themselves to the small extent n(‘ed 
(‘d to snp|)b‘nient the (Jovernmnt j»rant.” 

The writer has drawn out details of the 
orji’anisation to be set up. the r(‘(iuisit(‘ occuiiational 
and ]n*oduclion surv(‘y, the cost of the s<*heme and 
a concrete programme. With a whirlwind cam])ai,u?i 
to force up prdfluclion and maintain at any cost a 
minimum apjiroved standard of liviii”’, “ there is 
no reason why under favourable eondifions the 
.same jiopulation should not imua'ase its income say, 
fivefold, within a ”eneralion.” 

.\mon”’ the aids to d(‘veloi)ment su^j^ested are 
(//) extension of bankiri”’ fa(*ilit i(‘s, based on the 
use by tiovermmmt of its own ei'edit to ki‘(‘p lar^e 
sums of mon(‘y in circulation in the district selectc'd; 
l/>) maintenanei* of r(‘liabl(‘ statistics, (r) tariff 
protection, iih m;is.s education, and (H develop 
mint {/{ Imal Iravi'l aj'cneies as an aid to promote 
int(‘r-(*ommuni(‘at ion and (‘omimu'eial inteiTourse. 
Several of these, howev(‘i‘, would not la* within tin* 
eomp(*t(*m*(‘ of Provipcial ( Joveriiments. 

The lirochure deserv(*s tin* most serious attention 
of .\linist(*rs, public nn‘n ami .social service* woi'kers. 

n. .V. n. 

I NSKCTS OK (’iTlirs AND OTIIK.U Sc UTIHI I* IC.V 1. ITS hlf 

lirnrif ,/. Qutuflr, Prafrssar uf PnlomahH/i/ in the 
('niri'rsHt/ of California. {\nc Yorh ('onislovh 
PahlishiiKf Com pan ff. I nr. Ilhara. Pi-ltS). Pp. v f 
wUh •/'/"/' Ir.rl-fufurvs. 

In this book is provid(‘d a detaihal knowUaltic 
of the major insects and mites that attack citrus 
fruit trees of subtropical count ri(‘s. There is also 
ji’iven a chapter on tin* rod(*nts, mematodes and snails 
that attack th(‘S(*' plants. In the introdm'tion, maps 
of the woi'ld are on! lim'd showiii”’ he chief citrus 
areas of the world and the important citrus aiTas 
of (’alifornia. Food ])lants and climate are the 
two important factors that a:overii insect distribu- 
thin. Commercial citrus culure is more or less 
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(HUifinoil to a fairly narrow subtropical 1 k* 11 above aiul 
below the ecpiator. Tin* su])tropical l‘riiil areas oT 
the world fall under iwo nreneral tyiws of elimato, 
liuniid and semi ar‘i<l. 'riic* insect sp«‘r*ii*s of the 
»iemi-arid r(*}*ions are inoi’e or less the saim*, and 
there are certain sjxM'ies \vlii( li ai’e <*liai'aet<‘risti<* of 
the humid rej^iions only. The elVtrt of elimatt* on 
the distribution of the siibt rojjieal fruit insects is 
^liseusseil. Several species and kinds of fruits 
«:roupis| under the ‘•eiius ('itrus with tli-ir more 
important insect |)ests and tlie countries in which 
they ari^ »rown are <lealt with. A key to tin* 
principal <‘ilrus fruit insists and mites ii* the I’nited 
States is,!;iven. 

The citrus rust mite, .v nh Iranis, is 

an important pest of citims trees in Florida and 
other (lUlf States, while lh(‘ citrus red mite, 
Pnnffclnnn/rhiis rliri, occupies a similar position in 
(’alifornia. The (‘conomii* importaiKM* of these mites, 
their injury to tin' foliaei* and fruits, tlnur life 
history, seasonal history and <*ontrol an* described. 
The six spotted miti*, Ti I nnijn hus si xmnni/nhis, is 
1h(‘ most ((iiuimin mite on <*ilrus tri'es in the (iulf 
States, 'rids mite feisls on v(‘ry iletinite areas on 
the under side (d‘ the leaf usually alonji- tlie mid- 
?‘ib or larj^er veins. A distiind^tlepression is formed 
whei'e the colony of the mites has its lieadpuarters. 
The enemit‘s of mites beloii'i- to llm orders id* lusn ia, 
.\( urajili rii, Tlnfstnunih ru, (’f/h ajih rtf, Dipitni, 
1/ Hint Hojift nt and . \ ra< h nithf . ^'umi^alion is known 
often t(! cause an increase in the number of the 
I'itrus red mite bci'aiise their enemies .are «|estro,y 
ed by sueh treat men1, which has haidly any effeet 
on the mites. Si)rayim.!' with oil also kills many of 
the eiiendes, but it is effeidive in cliei'kiii'i- the 
mites. 

A key to (he importaid species of adldl thrips 
(Thifsfuiaiiti rtf ) attaekiii.u’ (‘itrus is providi’d. 
Se/r/o/ZnapN ritri is ime (d’ the most important citrus 
pests of the south w'esteni rej-ion of the W S. A. 
It prefers^ th(‘ Navel oraime to the \'alcin*ia. 'I’he 
south African citrus tln'i|'s. Srirtalhniis auninlii is an 
important citrus p(*st in Rhodesia ami j)arts (d the 
ibiion of South Africa, particularly in Transvaal. 
An account of the life histoiy of thesi* thrips and 
the injury by them to tin* plants is uiven. Aphids 
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form one id' the well km»w'n pests id’ eitrus pl.anis. 
The cotton or mehm aphid is a common ]>est of 
melons, sipiashes and cueumluM* and of cotton. It 
attacks tlu‘ youn:*: «rowth of trees, causinjx the 
leaves to become badly curhsl and distorted and has 
the usual ai»]dd life history. Aphids liave a larye 
numbi'r of insect enemies, both pi*edal(»rs and 
parasite.s. t die uf the most importaid j.;iT,ups of 
predatory insects is the ladybird beetles or ('arruirl.- 
litis. The larva of the ('hine.se ladybird beetle, 
SrifuniKs h rnintfl ns, has been found to consume as 
many as tiOO >ounu aphids per day, and about an 
eipial number is iMuisiimed by the adult. Some 
important species of syi'pITnl lli«'s altaikinu aphids 
in California and Clorida aie nii-ntioned. 'fhe most 
important parasite of citrus aphids ,or aphids in • 
general, in ('alifornia is l.ifsl^ilih Inis hshirripvs. 
Some fungus dise.ascs .are .also dest met i vu to aphids. 
The ini|>oriant constitueiil in .aphid control is the 
alkaloid of tobacco, commnnlx known as nicotine, 
which is combined in a <lust or spray, tin* formulae, 
for which are ‘.•iven. In California for tin* combin- 
ed trealnnmt (d‘ the ('itrns reil mite .and aphids in 
the sprinii', the formula rei'oiiimeiidt'd by Dmlds is 
yiven. 

The scale insects ami mealylnifis (superfamily- 
i'lWfaitlt ti) form the < 4 t‘t‘atesl number of insect, 
.species that atta<*k snbtropiiaal fruits. The lonjr, 
delicate, thrianl like moiitii parts (d‘ Ihe cm cids, 
whiidi are able to pen(‘tra(e woody tissue, ala* of 
importance to the economic eidomolouist. The 
mechanism id’ their operation .and how (he liiptid 
food from the plant is taken in .are described. The 
<Mdtony cushii-n scale, Ittnia purrhtfsi, a iiatiNe of 
.\ustralia becrmie once a meiiaci* to the uilriis 
imlustry in California, li has .a wide distribution, 
occurriim iti Australia, l>r.a/il, .Ni-w /e.aland, Azores, 
Ceylon. Chile, Hawaii, Italy, Dalmatia, Spain, South. 
.M’rica, Mexico, Southern I'nited Stales, Coi'tuyal, 
St. Helena, Mauritius, h’ ranee, Kiji, .\si.a .Minor and 
•lapaii. Its life history is dcsciabed. The beetle 
Vtfhiliti rnrdintilis, both the i.arvae and the adult, 
iiow’ known as Itatlttlin rtirtliunlis. feed on Ihe 
cottony cushion scale. 'I'his beetle soon after its 
introrluct ion into Califoiada from .\ustralia incri'as- 
ed very ra|)idly and the orchards becami* practi<'ally 
free from tin* ravajaes of this dreailful pest. The con- 
trol by YnhiHti has Ixa n n‘])ealed in Clorida, 'Vexas, 
Spain and Italy. The bla<*k .scale, Stfisstlin ahac 


7:m 



BOOK REVIEW 

is anotlior prsl, wliicli luis a \vi<lt* van^v of ]n»st 
l>lan1s. It is wiilrly (list!*il)ut(Ml ()V<‘r* llu‘ tropical 
and siil)tro|)i('al countries of the woi'ld an<l is one 
(»f the most important ( it rns ins;M*ls in ( \-iliforniii. 
It is also common on citrus in the coastal districts 
of Spain. The extraction td' sap from the tree l»y 
the blaek scab* ])rovides a medium throu.»:h its 
excretion for the |_iro\\lh of tin* sooty mold fun«»:us. 

('H)n(flim, which may completely cover all 
the uppi’i* surface of the tree. A <‘omplete account 
of its life history, parasites ami ])r(‘rlalors is ‘‘iven. 
(Iranjie i)ulvinaria. I^ulrimiriti uuninfii, is a serious 
pest of citrus in .la])an. It also occui’s on eurya and 
tea ])lant. California red scal(‘, AnnuVullu nurantii, 
is the most impoidant ])(‘st of <*itrus in Australia. 
( 'alifornijl. South Africa and the imrth western 
part of Mexico. N'arious otiicr scales parasitic* on 
citrus and de\ (•lo|)inji‘ as serious pests are properly 
treatcMl in the l)o(d\. 'I’lu* mealyhu.iis, such as 
Psdudocnccus cUri, Citophilus me'al,yhu}r. Pseuth ovcit 
ns (idfunn, ^rai)e mealylnpr, /^.vHn/ocoer j/.s hnif/isfnuus 
are also im]>ortard pests of citrus in many parts of 
the world. They extaet juice from the plant and 
exciade a larye (piantity of hon<‘y dew in which 
the sooty mold funyiis ui’ov.'s. This fuimus causes 
a black covering on the foliaiue and fiaiit. The 
mealyluijjs are attacked hy a larjic number of 
insect enemies. Their soft bodies, inactivity and 
exposure on the ])lanl an* fav(»urable for both 
l):irasite' and predator attack. Tin* mass produc- 
tion of the mealylnm’ dest roycn*, ( ' rffjihthif nnis 
mnufrinnu ri ofi ]Mdalo spi'outs in coidiiiement has 
beeij found to b.* id' pracdical value foi* the coidi*ol 
of the citrophilus mealybuj*’ in citrus orchards in 
Califoniia. 

Tlierc are only three bu{.is ri'corded to cause 
serious ])csts mi citrus. Tin* larye horned citrus 
biur, Jliprtnuhis hihn.r, is an important citrus pest 
in Queensland mi tin* native kum(|uat or desert 
lime and the lime. The bronxe oranjic bu!>:. 

fffiod'ocnyis sulcinnf ris, is a pest of oraiiyie in 
(Queensland and Vew South Wales, lihi/mhocnris 
humiralis is of much economic im])ortance in parts 
of (Miina and India. At Canton it attacks the 
varieties of oranyc but not the lemon or pomelo. 

Amon}>: the bcc-tles the citrus bark borer, 
orcitdfdlis is one of the sei'ious pc'sts in 


Philippines and .\h lanausit r clnvcnsis in dajian. 
The larvae of Culler’s rose weevil, Ptmtomorns 
fftnhnaui live usually on the roots of the* citrus tree. 
liaffH trn rnhi(s, which is a fairly common < itrus pest 
in India, is also rc('ordc<l from West Imlies, Africa 
and (\*ylon. 

The catt*rpillar (d' the orani*!* do^', PninHo 
ert si)ho)ili s is one id' the commonest and most 
dcslructiv(‘ of the buttci'tru's attackinj^' Virus in 
Clorida. It feeds ^ri'edily on foliajic and a youn}^' 
tree* ma,\' lx* i‘nlir(‘ly deprived of its leaves by two 
in* three individuals in a few days. The cater- 
pillars of tlimnli Hs occupy the same position 

in India. thoui 4 'h it is not pointedly noted in the 
book. The spc'i'ies (d‘ I*<i}nlio ri*cordeil from citrus 
in India as im'iitioued in tin* book ai'cordiim' 
to II. Pruthi in addition to tin* Iasi named 
spec(*is are i*. i)nhihs, I*, jihuiuoh, I*, hdenus 
and /*. jtnhfmiii shn\ The moth borer, i'ilrifx sti.s 
soffiHifi rdhi, is dcsli*uctive to lln* ‘ii’apefruit. 
oraiijLic. lemon and linn* at tin* lower elevations in 
Malaya and the Dutch Cast lndi(*s. 'rin* oran**!* 
lortrix, Ariffjrnlm nid {Tnririx) rilrana, is an 
important p(*st of tin* orange* in cc*rtain parts of 
California. The citrus rind bon*!*, Pnwjs Mn/ccnrpn, 
is .strictly a fruit f(‘(*d(*r. The citrus leaf minei*, 
PhnUnvnistis rUnlld, occui’s on nearly evc*ry tree in 
.urealer or smallei* numbers in the h’ar Cast. Tin* 
ejfes are laid near t*he mid-rib on the lower side of 
the leaf. Tin* yminji’ larva, as soon as it (*merji‘(*s. 
c*nters tin* leaf and beiiins the formation (d* the 
characteristic serpentine mine. 

Cruil tli(*s ( family 7’r<//a/anV/r/c ) includes some 
of the most impoi'tant pests. The adults are often 
found mi tin* foliage or Mowers, while lln* larvae 
live* on fruits, h*av(*s, stem and otln*r jiarts of »»row 
iiij:;- idaids. The Mediti*rranean fruit fly, (Undilis 
vdinfufd is wc*ll known fm* its tireat ranjie of hosts 
and wide distribution. The ^rowinj*: of ])<*aches is 
re.stri(ti*d in many an*as on account of this fly. In 
Cj»ypt ainl Palestine* tin* oan!L»es sufl‘(*r from its 
attacks. 'Fhe most eM'ective* iin*thod of cotdrol con 
sists in the use of ])oisonous bait sprays aecordinj; 
to detinite formulae, which as api)lieil ‘ in South 
.\frica and Australia, are repeated every seven days 
while the ero]) is susceptible and when the aelult tiy 
is active. 

The chapters on fumigation, and sprayiuf? and 
(lustiTij^ are as complete as can be possibly expected. 
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BOOK REVIEW 

TIh^ early liistoi-y ol* rumiiiijilion with ilhistrations 
showing IIh* various iiioIIkmIs au<l I'uMii^alors in ust* 
, hardly leaves ariylliino of ;n'eoun1. In mu- opinion 
as it is (loui)tl.ul wlielliei* rnmi^atien, wliij-h eaiises 
aN-erlain amount of injmy In the plant shnnhl In* 
r(‘eoninieiuled, sueh an exhaiislive aeemint nf the 
sul)jeel is probably unnecessary <*\eept for a small 
numixM* ol (‘X]>ei*1s. it is evi»len1 that injury lo the 
tr^e may result il the J limitation <lose is too lusivy. 
hi eertaiii (conditions a low thisafc' may also <*ause 
as mueh injury. Tliouth the dosage nf fumita- 
tion’as jirAetised at present is uniform, other 
laetors aia* mor<‘ important in causint injury than 
excessive (yiantity of cyanide. 

Mdie book is a very useful eonti’ibulion lo the 
subject both for a sp(‘eialist ami a studmit (»f applied 
(‘ntoniolcfy.. To hort ieiiltnrists as w<'ll as to those 
for whcm citrus cult lire is (»f commercial vahn*. 
we hope that it will prove of eipial use. 

//. h\ M. 

'I'lIK (jrKKMAN IhUMCH KOK S(’IK\( K Sti ri-lN IS /»// Ifal'd- 

ffopal /)/.va'v/.v, M,Sr. ( riil7'rr.sih/ of Colcitllu, 

IthiS). Pp. *oo. Price Us. oiilif. 

Generally Indian students are min*li handicappetl 
in their advaiux'd studies in siienlitii' subjisMs owinjJT 
to their itnnraiice of tlie Herman lan!L»iu>tit‘- hi tael, 
the \as1 majority of impio'tant text books <»l seit*nei‘ 
written in (.Jermaii lainiua^c ami tin* iircal output 
(‘f scieiit die researches jmblished in Herman journals 
undoubteclly to show that seieiiee ami the 

Herman lanjiiia^je are inseparable. 

rnfortunately there an* not many books avail 
able in India, which may be <d‘ help Jor our science 
students to learn Herman. Mr. IJiswas’s book is a 
yreat enter])rise in this direction. He has learnt 
Herman by himself and, therelore, has beiui able t(> 
appciate ami remove Hu* dillicullies with which a 
bojj^inner is* }»em‘rally embarrassed. Mr. IViswas 
deserves (*on^'rat illation lor layinii the Iruits ol his 
stru^j?le and experience in the book under r(*view 
for the ben(‘fit of th(‘ students in this ('onntry. 

In the words of the author, ‘ the arran-enumts 
and »Tadiiation of lessons in the book, the ‘wide 


rally:** <d! inti'ivsts from wliiidi the subject matter has 
lieeii yh'aned, have all been planned to confer on 
the bi*yinnerthe maximum bmn'fit with tin* minimum 
expemliture of lime and eiieryy.’ In the tir.st 51) 
payes he has yiven the essential I'ules of grammar 
in a lindd style. The next 50 jiayc'S have been 
devoted to t!ie literature sisdion where the necessary 
conversational jilirases, tin* important proverbs, 
eharaetj*ristie (b'rnian humorous passages, art of 
letter writtiny i‘te., are represimted very ereilitably. 
Sonn* historical jiassayes from Indian history, tin* 
famous literary jiassayes from Tayore, Kalitlas, 
Sehilho* and tioetln* ami bi«)yi-aphieal ski'tehes of 
some faimms seiimtists are als<» yiveii. This st'lec 
tion is r(‘ally prais«‘woi*t hy. 

In the m‘\t 100 payes he has dealt wild iJn* 
si'ieidifie snbjeels. In this sertimi he has yiven the 
names of the ordinary laboratory apparatus, terms 
that fiaspientiy occur in scientitie lit(*]‘at un*. short 
passayes and some t\pieal top'‘'^< of scienei*. The 
last 50 jiayes contain a useful vo<‘abulary for nouns 
and verbs which an* yeiierallN foiiml in seientilic, 
literature. 

Tin* book is not, how*'\er, eomph‘tely free from 
def(‘( ts. Some proiiunei;it ions yiven in the beyinniny 
of tin* book do not sec'in to be correct l,\' i*epr(‘sent(’d. 
hhirther, in additin to some mistake's hei’e and tlu're 
the author’s style of Ht'rman do(‘s not appear to ,be 
\ery happpy. 'I’herc* arc* alsc> some funny passayc's 
in the book as fc»r (‘xample, in jiaye S4 while* yiviny 
a eleseriid ion of the city of H.aleutta, he wi'iti'S: 
‘Hahutta is Imlia’s Ijeimlon. 'I’he* whtie town of 
the* Kuropeans e»ffe*rs a yrami vie*w, full of spe*ndour, 
nuHlcrnness ami taste* and totally oppeisite* to thiii; is 
the black town wln*re* tin* Hindus live.’ The* same 
wrony and epie*er ide*a abend us is alsei prevale*nt. in 
Herniany whe*re the r(*viewe*r had of1e*n lieen 
sarca.sticaly askeel similar (pn*slions by e*v(*n the 
eelueated Herman ])e*ople. Hn e*m|uiry In* found 
such ])a.s.saye‘ in tierman 1e*xt books on yeoyrajihy 
for childre*n. Jt. pains tin* ri\ie*wer to se*e its re'peti - 
lion in ;i be»e>k written liy his eewn e-ejiint ryman. 

Tln*se eh'feets, howe*ver. slmuhl not affect the 
merit e)f tin* boe»k. It can be* re'commeneled to the 
stud(*nts (»£ science, who are* keen to learn tlernian in 
India. 

U. (I M. 
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Letters to the Editor 


[The Eflitor ».v not rrsimnaihlr for the views CJ’pressal in the Letters.] 


Some 01(1 Siti^s in Palaiipur State 

AIkmiI ;i mile from Hie H>\vii of Paljnipur <m Hie roiol 

10 .Inj'sum is a site se!iltere«l over witli very small pitv<‘s of 
pottery. It is Iokiwii as (lobri lieeause of its proximity to 

11 tank of^ same Tiaim*. Tlie oM city of Palanpor is lielii'veil 
lo have Ikmmi situated on this site. T was told by a farmer, 
workiiii; in the fieM near by, that his old father had told him 
that thirty or forty years ujfo soinebmly ha«l exenvated a 
portion of the site and had diwovered larjje earthenware jars. 
I searched the site for two days and found a few piwes of 
aivlmeolojyieal interest, illustrated in Tl. 1. The five upper 
pieces are cores or flukes of st<»nes. The first and fourth are 
cores of flinty material and the thinl a fine fluke-eliip of 
j[rrepii jasper. The middle ])ie<*e in the lower half is u piece 
of conch shell ami the first and the third obje<*ts are pieces 
of banj,fles of crude jylass. Tlu*se niicrolithie finds are similar 


^ '■ ft ,-■/ 


PI. 1 

lo those known from some sites in Kathiawar, described and 
fiiriired by I*. Hihim* KooIi* in his Indian Prrhisinriv and 
Protohistonr .\ntitiniti ( 1 ^ot a few pits duj( but nothing 
turned up. 

As old heesa was reported to be an ancient site I paiil 
a visit to it. There I came across (jiiantities of broken piei'es 




. VI 2 

of j;^lay.ed potlery, some of whi(di are illusl rated in PI. 2. 
It is ditflcult to fix their rhronolooy but they are iwideiiHv 
post-MahomnuMlan. 

About 14 miles to the soiilhwesi of Deesa there Is the 
villaj^e of llhiladi adjoining' which is a lai};e ^ite scattered 
over with pieces of jiottmy and j^eni‘ralty believi'd by the 
people to be the ohl town of Hhilatli. 'I'he jiottery pieces, 
thouf^h vmy small, were clearly of the .same yla/.ed type as 
th'»se of old Dei'sa. 1 procureil a briidi which was iluy out 
from the site by a villaf'cr and was used by him. It. is 
rather of curious m(*asnremenls; I3"XI3" by 1*5" to I'g". It 
.seems to have been intemled as a flooring tile. 

Ib'pnrtnient of Sociidoj^y, (J, S. (Jhnrye. 

Itombay I'ni versify, 

Iknnbay, 16-4 39. 

Separation of the coufrulatinfi: principle from the other 

active MulmtanceN jm^Munt In venom of vipera RuHHelli 

.\ttempts have been made by different authors’ to separati' 
the blooil conK:ulatin^ principle from Hie other constituent- 
prcHimt in snake venom. The.se attempts have so far mcl 
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witli littlo liHvt* also la'on iiivi'stipfuliiijj for 

filin' ilie posHilMlily of separation oi llio hlood coajiulatiiify 
|)iiiieiplo pim*ut in the venom of RusseU’s Viper. Only 
m*ontly we have sijeeeeded in separatinjf this suhstanee froin 
the neurotoNin and the hai'inonhaj'in. ’Plie followinj^ prjM*ediire 
was ndo]>ted l»y us. 

^J'o O’l I^ni (d' Russi'H 's \'l|iei- venoni, dissolved in |0 4\e. 
(jf pliysiolo);rieal saline, 5 jfin. of anhydrous inaKnesiuih 
sulplmte was jj;raduully ad<led wliile stirring;, the mixture beiii;;; 
simultaneously eooled. It was then left for JO minutes inside 
}i fri^^idiare at 6“<‘. It was afleraards filtered under suet ion 
usinff •Wlmtnmnn filter jiaper No. 50. The preeipitate was 
r(‘moved and di.ssolved in 10 e.e. of |)hysiolo^i(‘al saline. This 
.solution eontuined the whole of the eoa^'ulatin;;' prineiple 
mixed with 16^-18')^ of neurotoxin. It was then repr4ripitat(sl 
usin^ 5 f;ms. of majjnesium sulphate. The seeond ]»reeipitate 
eontained OOV? of the haemoslatie priiadple and ]0*/, of the 
neurotoxiii of the original venom. The eouKulatin^ prineiple 
was further purified by treatment with silieie aei«l j-el whieh 
a<lsorbed the neurotoxin in jueferenee to the haernostalie 
])riueiple. The supernatant li<piid after treatment with silieie 
aeid ji'el was f<iund to eimtain OtKi eoay;ulatin^ prineiple and 
5 — 5’5^/f neur(doxiu. 

This solution was then .vubjeeled to eataphoretie experi- 
ment in a three ehambere<l eell, the (‘haitd)ers ladii^' separat<‘d 
from eaeh otln'r by eella or membrane filter of medium 
porosil.V. The solution eonlaininj** the eoanulatinjf judneiple 
was adjusted at pH 5'0 ami was pla(‘ed in the middle ehamber 
of the eatapliojeti<' <‘ell. .\ euirent of 10 milli amperes was 
])assed for 2 hours. Aft<‘r this pcuiod* the eontents of the 
various ehamlaws were tested and tin* anode ehamber was 
fiMind to eontaia the major portion of th<‘ «M)aji 4 ulatinj; prineiple 
fr(‘e from neunitoxin and haeniorrlia< 4 'in. 

Apjdieil Chemistry Laboratory, It, N. (Ilmsh. 

University C(dle^e «)f .Seiem-e and T<‘ehmdo;;y, »S. ,S. |)e, 
Caleutla. 2 5 39. I*. Ra.v. 

^(lanjjuly S. N. ami Malhana M. '1'., /m/. .!/»»/. //f-v. 

997. 1936. 


P.vra£olinobenKiminazoles 

In reeent years seandi lias been iim«b* for aiitimahirlals 
in iniina/ole derivatives.' In view of the antipyretie pniperties 
<»f some pyra/<»lone eomj)ounds, a pyra/olinoben/iniina/.ole 
derivative has now been s^vnfhesised. When tin* eompoumi 
( I), obtained by^eondensinjr 2-earbellioxyaeefylim'thyllM'nzimina 
/.(de" with methyl-rt-phenylliylrazine, i.s heated with aleoholh* 
hydroehlorie, aeid, the pyrazolinolM*n/.imina/.ole derivative (11) 

im. p. 216217“) is obtained (Kound: C, 64'l>3; H. 5'39; 
A’, I7'46. requires C, 04’2; H. 5' 34; N. 17’28 per 

<ent.); picrate, m. p. 182 183". It is iimoluble in alkali and 
hydroifhlorie aeid, ami does not ftirm a hydroehhiride. With 
'■oncentrate«l .sulphiirie, aeid and alh»xan, it. gives a gieenish 

Vnl. IV No. 12. 
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blue eolour.nf inn. W’ith hydrazine hydrate it yields the 
hptlmzuh- (m. }>. 198 199" diHMunp.), whieh readily forms a 
hyilroehloride. 
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It is, however, noted that the eompoumi (II), in whieh 
ther4‘ is a nitrogen atom I'ommon to two fu.s(*d ring .syst(*ins, 
is struetundly relatisl to pvridoben/.imina/.ole and quinoloben/.i- 
mina/ole, reeently syllu‘si.s(‘d by Morgan and Stewart.'- 

The authors’ grateful thanks are due to l*rof. I*. (!. (luhu 
for his kind intert'st in this investigation. 

Department of Organie Chemistry, Debabnita Das (liipta, 
Indian Institute of Seienee, Ti'jendra Nsitli (liiosh, 

Hangalore, 26 4-39. 

'(’halt4Mj4*e, ./. Nm-., 2965. 1929. 

Narang and Ki\y. ihid., 976, 1931. 

Kassoii and I’ynian, iho/.. 180(), 1932. 

Mlhosh, ,/. /«(/. ('htm. Nor., /5. 91, 1938. 

',/. (’htm. Noe., 1292. 1938. 

Thf* Isoiiiers i»f l-Carlxixy -1-, -8-, and -2- mrthyl* 
cyclohexane -1- Succinic acids 

In the April i.ssue of Si-iimee ami Culture (page 599), 
.Nripendra Nath Chatterj(‘e hits writftm :i h*tt<*r whi<'h needs 
;i reply. It may lie iioinied out, in this eoniieelion, that the 
paper ]»ubiisheii by Desai. Hunter and Sahariya' is a imtuval 
.setpiel to the work already started by Desai sinee 1930, and 
tirst publislusl in 1932.* 'Phis work has been eonliiiued by 
him and his eolhiborators, and published in sub.sequent papers,* 
The reeent publieation (/oe. vit.) ineorporates the data wiiieh 
were with the authors two years ago and a preliminary note 
on this hud a|ipi*ared in Xatvrr in 1937.* The qm'stion of 
overlooking the "important stali'immt ” therefore does md 
ari.st*. 
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1’Ik? isoriuMs ill (|ii<‘st ion \\n<* uln'iidy iM)l;itt*«I liy Di'sjii 
«nd {•iiMiNlicd liis 

|»U(»or i'onlJii:iiii;;’ ‘lfTr-ytirr4Min‘iil “ im (Ictinil** i.soiiuMs «)f tin* 
;i('i*ls hav<* l*i'i*n isol:it<*i! Mini csitni iinniil.*' an* in j»n»j;n‘ss to 
Mqinnito llioin ’ 

In (*<iin liisic»ii. If MiM\- In- |tniiil*‘«l oiif fliMl IIm* inv<*sl ijr'ii inns 
on tlni isoiiii’is of I'yi'lolicXMiii' Mini ils •In ivfit ivi*--; an* Hriny; 
(‘ontiniK'd liy Mini collMliorMlois. Mini tlial if ( 'lint l(‘r jtH* 

wrie to <‘onruiin‘ \v«iik on llio^o linns, it would Im iiinn* ovnr- 
Ui|>|iin}; wliinli is tiinlnrsii mMc. 

l)i‘{i:ii't mint ol' i 'Immisi ly. 1 \*, |). l)nsni. 

V. J. 'r. In.-lihifn, 

Miiluno-a, 
lioniliMy, 18 ■\ > 0 . 

f*. N. 84 . I 9 R 
r.*N. 1047 . V)i 2 .. 

r. N. 410 . 1 1 'A 1076 . 10 A; S'nhin, US, 543 . 10 .i 0 . 
Watinr, / A 718 . I 0 J 7 . 

Tho iHotiiors of l-c*arbox>-l-, -3-, mid ‘i-in<‘ni.vl<*.v<*Ioh!*xaiiP 
-I- Sii«*<*liii<* ai’idn 

Dr Dnsai’s n*|ily lo niy Inllnr' dninainU a rnjoindnr ainl 
.1, thi'ml'oin, likn lo n*nord llu* r(dlo\vin!; linns m n*.s|Miiis«* 

to his. 

(«) Tin* |»a|mr piililislind liy Dnsai in l‘)32’ dnal.s with 
this l'’()rms*l ion and Slaldlily of Sjdio noiiijioiinds on tin* Oasis 
(it* tin* * \’filniiny di'tlnvion hy(iollinsis ’ ol' TIiorjM* Mini hij^old. 
tiiui not on (In* sn|>ai‘!it ion oi* tlin isoninrs of nynlohnxaiin 

diM'ivalivns of opnii nliaiii anids, .My tiist papnr in tin* linn 

was piililislind in 19}5’. In |0.J(i, howi'vm, Dnsai piiUlisln‘«l 
papnrs* whinli did nol ovnilap niy linn. 'I'lin n\pnrininnls 

nvordnil llinin wnrn to vnrify Dr Khuda's nlaiiii on tin* Lsola 
ft ion id' tin* isoninis id' iimlliyl nynlohnxaiin 1 narhoxylin |- anntin 
jinrtls. in lOD '. 


{b) Tt, wn.s aftor Dcsai’s uominunination of a note in 
1937 " that the* ovnrlappinj; mduiilly onniirrnd. T'n fortunately 
it was after. the innlusion of my detaileil paper’ on the sub- 
.jenl, in the proneediiiHs of the Indian (’hemii*al Soeiety. 
Desai 's nommnnination, however, to the \titnir did not eontaia | 
any i*\pnrinientnl data althouoli he nlaimed lo have .separated 
the isomers, , 

(f‘) In his dniaiind paper'* in the .loiirnal of tin* ('homh'al 
.Siiniety ill 19 i 9 , Dnsai has adopted the very saijie methods 
id’ prnparation of the nonipoiiiids desmilied b.v the present, 
author as «*aily as 1930 ". 'I’lin rnfninnnn my work niad(*^l)y 
D«*sai in the saiil |)aper has been, I am afraid, a bit 
Inad(*i{nate, 

id; It may be (hat Dnsai beyaii his wcwl! e.'irlier but 
tin* «Tndit of |)iior piiblinalioii i»ons to the pn'snnt author. 

It is unfortiinaln that Desai would noni inne^ tlie.se works 
thoii;;h he <*aii nol nlaim |iriority id' pnblination. 

Clieniinal Laboratory, Xripnndia .Vatli t 'hat tnijnn. 

t'nivnrsily ('(dln”n of Snii*nnn ainl Tnnlinolo;iy, 

('ah'iilla, 8-5 39 . 

‘Shknce and CL'i.iLnr.. 4 , 599 , 1939 , 

./. ('. S„ 1047 . 1932 . 

''ScitNti AM) CfLiLRi.. /. 435 , 1935 ; d. /»o/. Chrm. Non. 
n, 530 . 1936 . 

•d. (‘. S. 416 , 1159 . 1670 , 1930 ; .Vo/mv. / 38 . 548 , 1936 . 

I ml. Chnu. 8 . 277 . 1911 . 

"Xalitn, / itj. 718 , 1937 . 

’Scir.NiK AND C’ri.H'iu. I, 788 . 1936 ami J, Imf, ( In hi. Snr. 
127 . 19 , 37 . 

"J. ('. S.. 84 . 1939 . 

'•'/or. vil. 

[No furl her norrespomlninn dm this .siibjcnt will bn 
published ill Ihnsn nolnoins. htf. Sr. ^ ('nK\ 
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Indian Science News 


Association 


Third Annual Meeting 


The third annual general meeting of the Indian 
Sejence >{ews Assoeiation was lield at ihe Univer.sitj' 
College of Seieiiee, Caleiitta on the 21 si August, H):i8, 
at 4-l?5 P.M. On the proposal of Prof. S. P. 
Agharkar, Sj. Suhhas C'handra Hose, President of the 
Indian National Congress, was voted to the ehair. 

'File Seeretary of the Assoeiation, Professor S. K. 
Mitra, in siduTiitting the re])orl for tlw period duly, ’.*17 
to June, ’.*18 reminde<l the audienee that the Asstiela- 
lion started the journal Sc'tence and Culture more than 
three years ago with a view to awakening the interest 
of the publie in the methods of appli(‘ation of seienee 
to national n'generalion. During the year under 
review, a few of the subjects discussed editorially and 
in articles written by specialists were C’heap Eleetri 
eity. River Problems, Industrial Organisation. Sei<ntifie 
Research Hoards, V\rnalisation, A new' method of Agri- 
culture discovered in Russia - -which allows large tracts 
of hitherto uncultivated regions in Russia to grow food 
crops etc. It was a matter of regret that the section 
‘ Seienee in Industry ’ in which were published articles 
on new methods of manufa<'turc and new avenues of 
profit by way of application of the latest discoveries 
of science, from persons in 'rechnologieal Instituthms 
and Research Institutes, had not been able to create 
a lively and also profitable interest among tlic 
Industries of the country due to their all-absorbing 
concern for the »*eonomie issues. 'I'he high standard 
which the journal has reached is evident from the fact, 
that many scientists of inleniational standing respond- 
ed to our invitation to write for our journal. Such 
were Sir James H'.' Jeans, Sir Arthur Eddington, 
Dr E. \Vf Aston, Prof. E. K. Morris. l*rof. 11. J. 
Fleurc etc. The Association receive*! recurring grants 
from the. Universities of Calcutta and Delhi, Indian 
Science Congress Assoeiation, Indian Association for 
the Cultivation of Seienee and Hengal (Chemical & 
Pharmaceutical Works Ltd. It also received donations 
from private individuals and bodies like the Hon’ble 
Mr N. R. Sarker and the Biirmah Oil Co., Lltl. 

At \ the election of the Office-bearers and the 
members of the Council for the year f938-iy8U (July- 


June) the following gentlemen were unaniiiiously voted 
to the Council: — 

J'refiidrnt : — Dr S. C. Law. 

J’^icer Presidents : — Sir I’. N. Hrahinaehari ; 

Dr Haini Prasa*!; Prof. .M. \. Saha; 

Mr S. P. M*)okerjce an<l Ht.-C*d. R. N. 

('hopra. 

Treasurer: Prof. P. C. .Milter. 

Secretaries:- -\* toL S. K. .Mitra and Prof. P. N. 

(rhosh. 

Members: Prof. P. R. Ray; .Mr A. K. Chanda; 

Mr N. C. Ray; .Mr H. P. Hhaumik; 

Lt. Col. A. (’. Chatlerji; Dr N. R. Dhar; 

Dr P. K. (ihosh; Dr M. Qudrat-i-Khuda; 

Dr H. S. Cfuha; Prof. N. R. Sen; Prof. 

J. N. Mukherjt'**; Prof. S. C. Mitra; 

Prof. S. P. Agharkar; Prof. H. H. Ray; 

Prof. H. K. M.)okcrjee; Pn»f. N. C. 

Nag; Mr H. N. .Maitra; Dr D. S. 

Kothari ; Prof. S. S. Hhatnagar and 

Prof. J. C. Cduksh. 

’I’lie Ihiard of Edil*>rs for the journal during tlie 
current year has been constituted with Pr*)fs. M. N. 
Saha, J. C’. Uhosh, Dr A. C. I'kil and the two 
S*er«“taries. 

A scheim* for having a board of editorial co-opera- 
l*irs wa.s <li.scussed, aiul adopted. 

Prof. Mt'ghnad Saha, in (‘xplaining the aims 
and objc*'ts of tin* Indian S<‘ienee News Asso- 
ciati<tn, said that they were trying to bring to 
the notice of the publi**, in simple language, and 
by means *)f editorials in their journal. Science 
and Culture, the value of science t*) the country. 
The characteristic feature of this .lournal is that we 
always try to present a**curale and well-autheritieatcd 
figures, which tend to create a realistic picture of the 
situation. This Journal was the .first to point out that the 
production of work per capita in this country is nearly 
20 times Jess^ than in European countries. Can any 
other argument point out more forcibly that tho 



])rt*st;nt raU* of work output must bf iiiultipliiHl tt*n 
time's at Icasl if we* wisli to liavo any ib'crnt staiulanl 
of living' for our inasscs. Tliis .lournal was tiio first 
to point oil! lliat the output of floolrioity is only 7 
units per capita, and marly 100 liim-s less than in 
European ronnlrics. Can any other fi|*:ure be im»re 
eonvinein^ that the development of natural resourees in 
power has beem extremely nieamre? We ])ointed 
that the number of musiums in this eountry is nearly 
thousand times less than in a eountry like Sweden, 
('an any other argument be more eonvinein^ about the 
low standan! of eultural level amongst the masses of 
this eountry? 

Prof. Saha (pioted an arliele eontributeil to 
•Sfie/ire and Cullurv by Mr Hose written in l!)U5 frinii 
Karlsbad in which In* ashed scientists and seiettlifii* 
investigators to come to the reseiie (d‘ ))<diti(*al work(*rs 
in solving the various national problems. Prof. Saha 
sanl that the first problem raised by Mr Hose was 
whi'ther Indian eivilixation was in the evening of its 
life or was it on the threshold of a new dawn. He 
did not want a sentimental but a seientilie reply as to 
whether the awakening that was now witinssed was 
an organic growth from within, a new creation, or was 
it a mere res])ons(' to the impact of the West, of the 
same ehara<*ter as the reflex of a musele under stimulus, 
'rile second question of .\fr Hose, said Prof. Saha, was 
what were, the conditions essential for revivifying a 
eivili/ation like the Indian that had begun to stagnatt*. 
'riie third question was whether iV.r increasing the 
vitality of the Indian nation should they ])romole inter- 
easte or intra-easte marriages, or wlu-ther exogamie 
maraiages w<*re more eondueive to the welfare of a 
people or endogamie. 

'Fill quite recently, wrote Mr Hose in his article, 
seientifie men would have been inclined t«i say un 
hesitatingly that India would do well to remove artifi- 
cial restrictions on marriage. Hut the new racial theory 
of the Nazis had maile them all ponder over tin* 
problem once again. If the Nazi theory was seienlifi- 
eall y wnmg and if exogamie marriages were really gooil 
for the race then Mr Hose thought that it was high 
lime to give a seientifie reply to the claims of the Nazi 
race-theorist. 

Prof. Saha also referred to other (piestions relat- 
ing to common script, eoinuum diet and eomriion dre.ss 
which Mr Hose raised in his artieh*. 

Although the article, said Prof. Saha, was contri- 
buted by Mr H^sc as early as most <»f his 

questions still remained unanswered and, he would try 
as briefly as he could to reply a, few of them. 


“ To the question whether Indian civilization was 
in the evening of its life or was it on the threslvdd 
of a new dawn my answer,” said Prof. Saha ” is that 
if we accept the theory of Flindt'rs Petrie or SjieTiglcr 

there is periotlicity of 1500 years in a nation’s life. 

Our lowest level was reached about 1200 A. I), and 
now we are probably n*eovering from a lonjl, winter 
of deeadeiice to a spring of new life.” 

" Hut ” said Prof. Saha ” the movements of new 

life must he j)roperly giiidi'd, what is wanted is a new* 

philosophy of life which will renew the .spriags of our 
(‘ivilization and <*ultiire.” 

'I'his, Prof. Saha beliived, would civitain the 
answer to the second (piestion of Mr. Hose. 

To his third question about the artificial restric- 
tions oil marriage in India, Prof. Saha first referred 
to the Nazi race thi'ory. 

He obs{*rveil, ” ’I'lit* idea (if national and racial 
siqx'riority is no new phenom(‘non. Every nation, 
when it achi(*ves greatness, looks down upon others less 
fortunate, and Iriis to find out a cause for its greatness. 
When (ireeee became great in the third century H.C., 
Aristotle, egovistieally asked himself: Why the 

Hellenic nation is the greatest people in the world and 
proceeded to find out an answer. The cause according 
to him was meteorological; the northern barbarians (he 
meant llu* ancestors of the West European nations) 
live in such a cold climate that all their energy is 
spent in fighting Nature, 'riie southerners (.\rabs, 
Jews, etc) live in such hot countries, that they have 
no energy left to turn to higher things, (rreeee. he 
said, has the ideal climate, and the ideal people. 
H cnee, he concluded, (ireeks would eontiniie to be the 
greatest people in the world.” 

Hut historical events entirely falsitied Aristotle’s 
])redictions. (Jreeee ))rHelienlly contributed nothing to 
civili.sation since the 5th century A. I)., while the des- 
pi.sed barbarians, to whom Aristotle referred in such 
(‘ontemptuous terms, became creators of great civilisa- 
tions shortly afterwards. In the sixth century A.D., 
the Arabs created a civilisation of unique (y])e which 
flourished in full vigour till about the fourteenth. 
Contribution of Islam to Science and Literature has 
been simply marvellous. The Northern barbarian.s of 
Aristotle created the great West European civilisation 
which dominates modern times, 'riic meteorological 
theory of Aristotle, therefore, completely failed. 

« 

'rile Nazi race theory about the purity^ of the 
•Aryan race looked, he observed, very much, like tin; 
theory of Varnasram Dharma in this country, which 
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crystallized irilo shape ahoul the ‘Jnd century A.D. 
(time of Manusmriti), when some classes were segre- 
gated from others partly on the basis of ratial 
superiority, j)arlly on the basis of supposed superiority 
f^f certain profession to others. 'rijc result of this 
theory was the race which peopled India about I'iOO A. I). 
W'ho wei^t down so ignominiousiy befon* ll»e 'rurkish 
invaders; the theory, which still ])ersisls, and has un- 
f-tirtunalely set Intlia on its h>ng winter of lieeadenee. 

Physical measiirt'inents of the Negroes and their 
brain pow^T showed that they wt re in no way inferior 
to the white men and wli(» could foretell that the 
Negroes of Africa would not be the pioneers of a new 
and vigorofis civilization a few hundreil years lunet*. 

Question About Future 

“ May r put some <pieslions to Mr Hose.^” said 
I’rof. Saha in eonelusion. “ May I eiupiin* wlu ther 
the India of future is going to reviv«‘ the philosophy 
of village life, of bullock cart, thereby perpetuating 
servitiule, or is she going to be a modern industrialized 
nation which having developed nil her natural resoiinuvs 
will solve the probhin of poverty, ignorance and 
(h’feiiee and will tak<‘ an honoured place in the comity 
of nations and begin a new cycle in civilization?" 

"If the Congress High Command," sahl he 
further " decides on a ])olicy of indust rilisation, an' 
they going to set u)) a rationalized scheme 


of industrialisation and *'stablish a National Research 
('ouiieii and mobilize the scientific intelligentsia of the 
i•ountry? I j)ut the cpiestion because the C’ongress has 
come into ])ow«'r in sevt'ral provinces and because there 
is a great eoiifusion of ideas regarding the future 
industrialisation of India." 

" Is India," said Prtif. Saha, " going to be, one 
nation or going to lu* divided into a patchwork of ill- 
ilefined provinces and stales and eommunities separated 
by a babel of tongiu s and st nliiiu'iits and artifieial poli- 
thal n'st riel urns? We find indications of this in every 
province of India l»> tlay." 

'I'lu* address of the Congress President is printed 
separately (Vide )>p. 1. ‘ID 111). , 

Mr C. S. Dutt, I.(‘.S. in proposing a hearty vote 
of thanks to the president recalled the other occasions 
when he came in loiu'h with the Congress President 
in his official (apai'ity. Hut at the present moment he 
stood tiu're as an Indian to oiler him homage, who, still 
young ill years, hail madi' his life so noble. lie urged 
for reviving our aneii nt heritage and cidlure and 
opined that in consoname with popularization of 
seic'iiee, which the Association is doing through the 
journal, a syidlusis between Seieut'i', C’ulture and 
Polities shoidd In' devisinl. 

At the* elosi* of the meeting the guests were 
treated to tea and light refreshments. 
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Mathematical and 

Logic and Probability in Physics 

— C. Cl. llurwiii 

After the loss sutTcn‘(l by Knj?lan<l, nay, by 

the whole world, in the death of Lord Rutherford, 
it is inconccivabli* that one eau do full justice to an 
address on Physical Science without mentioning 
him and his qualities. Like many of the modern 
physicists of repute I had the good fortune to 
serve in liis labroatory in Manchester. From 
personal experience and from some of the interesting 
episodes we can form an estimate of the general 
traits of his character. I remember the occasion 
of a Sunday evening supper when he told us about 
the discovery of the nucleus that had arisen out of 
invi'stigations into the scattering of aqiarticlcs in 
a sheet of good foil, and 1 remember being astonish- 
ed at the use ho could make of the vague recollec- 
tions of what he had learnt in school aliout the 
hyperbola. Jt was subjected to various criticisms 
at the outset, but Rutlierford got it right. It was 
u process I have heard described by saying that if 
Rutherford went into a chemical laboratory for a 
reagent he would .somehow always go to the right 
bottle even if there were no labels. Of his later 
work, disintegration and so on, 1 will not speak, 
but only rebn* to one characteri.stic he showed in it. 
This was his capacity for changing liis methods. 
AVhen v»’c try to as.scss the qualities of Lord Ruther- 
ford it would be difticuit to classify him under a 
dichotomy of iiiialitics for great men of science. 
For, he had that singular quality of being prepared 
for aiiylliing, of making each discovery fit on to 
the last and suggest the next. 

In going over to the general subject of the 
address -Tjogic und Probability in Physics — I will 
only add that the life and work of Rutherford is 
the best possible text I could choose for the kind of 
view which 1 want to put before you. Recent 
scientific history has revealed a deep schism between 
the ])rofessional philosophers and the scientists, and 
this schism xS worthy of examination. Tlic position 
stands thus: There is a notable contrast between 
the way we thftik about things and the way we 


Physical Sciences 

ought to think about them. We have set pp as an 
ideal form of reasoning the formal logic which has 
held the field since the days of Aristotle. We 
rarely conform to this ideal. In as much as the 
old logic was devised for a world that was thought 
to have hard outlines, and that now the new 
mechanics have shown that the outlines arc not 
hard, the method of reasoning must btf changed. 
The key to the modification has already long been 
in our hands in the principle of probability, but 
whereas in the past constant attempts were made 
to fit this into the old system, the new mechanics 
suggests the possibility of a ditrerent synthesis. 

Let us examine the position more critically. 
Why do we believe in the various theories that we 
are all agreed to accept.^ Once a theory has become 
well-established we usually get to work to find a 
system of axioms, postulates, iiulefiiiables and so on, 
from which it may be derived. For exaiiqile, classi- 
cal nieehani(*s is based on NewtoiPs Laws, or what- 
ever system has been substituted for them by later 
criticism. The direct derivation of everything from 
an axi<»matic basis has an attractive simplicity, but 
it tends to mak- us think that, we believe iii the 
theory because of the axioms, whereas the axioms 
are only a convenient shorthand summarizing a 
wide field of information, and they arc believed in 
merely because we believe in the theory. 

Looking from a different angle, the ‘ logic ’ 
school of thought often takes recourse to the idea 
of a ‘ (frucial exiierinient,* that which gives the 
answer ‘yes* or ‘no* to the whole theory. The most 
crucial experiment ever done was the Michelson- 
Morley experiment on ether-drift, which was made 
the basis of the whole Theory of ’ Relativity. 
Michelson and Morley showed that to the limits of 
the precision of their apparatus there was no ether- 
drift. For some twenty years the Theory of Relativity 
grew enormously, based on this one experiment, 
laitcr Dayton Miller undertook the task of repeating 
the experiment of Michelson and Morley, with better 
equipiAoiit. He failed, however, to verify the exact 
vanishing of the ether-drift. The crucial 
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thus failed. But nobody doubled relativity. There 
must, therefore, be some unknown sources of error 
which had upset Miller's work; and, as Miller was 
improviiif? on Miehelsoii, it follows that Mieholson's 
whrk must have had two unknown sources of error 
which happened to cancel one another. In spite 
of the cn^eial experiment wc do believe in relativity, 
on the jfround that we see that it is a number of 
cuinulative pieces of evidence which all fit toj^ether, 
and it is tliis cumulation, and not any one of its 
pieces, that makes us believe in the Theory of 
Relativity.* 

From fciiKfh examples we conclude that an axio- 
matic basis, of the kind demanded for the operations 
of formal loj*i(*, is too narrow for the understanding 
of the pliysieal world. Something wider is needed. 
It has been known also that this wideniniy: must he 
effected by the inclusion of ‘‘ probability " in the 
narrow fold of the old lo«:ic. Attempts have been 
made, and are still heiiiff made, to brinj^ probability 
into our system of reasoninj*:, but these attempts 
have been always abortive. To any one who has 
thouj^dit seriously about the world, I'r, at any rate, 
has made an elementary study of meelianics, there 
is iiothinj^ more absolute than the “ Law of 
Causality By this it is mea/it that the future 

is completely contained in the present. Obviously 
there are examples that are true to this law — the 
orbits of planets and the paths of projectiles are 
such. But let us consider the tossinj^^ of a coin. We 
know that there is an even ehanec of heads or tails. 
Even thoupfli w'e could eliminate the human factor 
by takijig rtnanirsc to a meclinieal device of tossing 
the coin the results would not bo otherwise. We 
try to explain away any (luestiou of probability: wc 
do not feel that the fall of the coin is determined 
by chance, but wc regard the uncertainty we 
observe as due to our ignorance of all the delaile<l 
causes. At any rate, we start prejudiced agamst 
probability and in favour of eau.sality. But time 
is come when we are being freed from the absolute- 
ness of causialily. 

The development of pliysics in the first quarter 
of the 20th century is the most remarkable period 
in the history of human thought. In 1901 Planck 
started the Quantum Theory. The work went 
rather deep into statistical theory, and there were 
many for long afterwards who were not convinced 
of its compelling force. And Planck knew that he 


had got something involving the revolutionary idea 
-the quantum. Einstein's theory of photo-electric 
eiTeet, and of the ionization produced by X-rays, his 
theory of specific heats later improved by Debye, 
and Bohr’s theory of spectra, all involved the same 
revolutionary idea. This was a conflict with the 
itiea of the I9tk century. Whereas Fresnel had 
provid that a heain of light was a system of waves 
Einstein was insisting on a eoniposition of arrows! 
What does a rational being do when faced with two 
mutually contradictory ideas based on evidence? 
It was a nice test of the eritreal spirit and it revealed 
a wide divm’gence of elioiees. About tlie time when 
the Kinetic Theory of Bases was firmly established 
and the statistical theories of matter formed as 
essential part of pliysieal education based on the 
works of Maxwell, (libbs and Boltzmann, there W'as 
no common habit of thought on .statistical lines. On 
the otlnn* hami, tlie laboratory workers, dealing with 
atoms and electrons, could not fail tti be more im- 
pressed with the diseonliniioiis phenomena and the 
beautiful way these could be (‘xplaincd by the quan- 
tum. Many accepted the Bohr orbits as a complete 
explanation of llie hydrogen spectrum, ignoring the 
absurdity of supposing a sharp jump from one orbit 
to another for a train of waves shown by the 
speetroseojie to lie lasting for (juite a long time. 
I'lohr and other leaders recognized the difficulties 
and expected tlmt a higher synthesis w'onld emerge 
to fit everything in ])roper coherence. 

A.S time went on the idea of quantum got 
stronger and stronger until about 1925, guided by 
the Correspoudeiice Principle, t]iinj:*s W'ere moving 
tow'ards a tentative theory of the refractive index, 
which suggested a break in the contradictions. 
Acting on a liint given by the theory of refraction, 
Heisenberg was led to the suggestion that the con- 
tradictions of the atomic theory would disappear 
if one adopted the idea of non-commutative algebra 
in dealing with the motions of electrons in an atom. 
Then the Hood-gates opened and the whole New 
<iuantuni theory burst forth. A (|uitc different 
approach was made imlopendently by de Broglie 
and Schrodinger. 

At first the work was of a formal kind, — a 
complete synthesis of the rival doctrines of particle 
and wave mechanics, but a very intere.sting point 
arose in connection with the discovery. In his first 
paper Heisenberg laid great stress bn the idea of 
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building theory only on directly observnble quanti- 
ties. The electron’s orbit is certainly not observ- 
able, much less the electric force which is the 
amplitude in the lijilit -wave emitted by the atom. 
So he modified his theory to remedy the defect by 
means of the rncfMtainl y Priricij)le. TJiis Principle 
asserts that it is inqxKssible simiiltamsmsly to 
meusur(‘ the position and veh)eity »)f any body, 
because the measurement of either inevitably 
proiluees a change of iti(h‘lerniinat<‘ amount in the 
other. This Prineiple show<*d up the fallacy in the 
old arguments about causality. It is now ca.sy to 
see, that there is nothing' wrong with the old in- 
ferenee that if one knows all about the |)resent one 
ean forecast the future exactly; the trouble is the 
impossibility of knowing the present. So the 
doctrine of theorizing only about the ob.s(‘i*vables 
was not really a useful doetriue. In fact, we may 
w(‘ll ask w!iat an ob.servablo is. and if we go at all 
beyond direct sensation.s — such ns phy.sieists intend 
to do — the answer becomes perfectly indefinite. 
The idea of causality has thus been I'clegated from 
its absoluteness to its proper place; and the New 
(Juuntum Theory has convinced ns about the failure 
of tlie causality princijilc and has rcfilaccd the 
classical mechanics in the light of (observed facts. 
The idea of logic needs a change in a like manmn* 
.so that the idea of iiroliability may be brought 
within the fold of the old logic. 

In the early days of Kinetic Theory the central 
prolilcni was the law of distribution of velocities of 
the molecules and attempts were made to prove the 
* law absolutely from dynamics. Here vve want to 
know something about the behaviour of a complicat- 
ed system composed of a great many jiai’ts; say, 
wc want to kno\v the prc.ssurc of the gas in some 
vessel. If we tried to attack the question by pure 
mecluinics, we should be faced with an enormous 
number of moehniiical equations for tlie motions of 
the niolecule.s, and even if these could be solved the 
solution would be of no use, because it would depend 
on the initial positifins and velocities of the mole 
cules, and the.se we should not know. (Jihbs consi- 
dered a very large uuml)cr of po.ssible states of 
motion, which have some charactt.T in common, such 
as their total energy, but whicli were otherwise un- 
related. Though each specimen of the motions is 
quite iudop ndent of all the others, he looked at 
them all together' and formed an idea of a 
canonical The behaviour of the gas, 

according to this view, will ‘be determined 


l^y the average of the millions of such specimens 
of the ensemble. With the old mechanics all this 
involved ideas w(‘re hard to accept. The principh^ 
of probability, embodied in the averaging 
over the cnseml)le, was frankly laid on top of the 
logical principles of Newtonian mechanics. The 
real gas in the vessel is not merely oner specimen 
of the en.semble, but is itself the whole of the 
en.semble. We used to think nf the gas as i-ifhtr 
in the state A, or in the state P, or in but accord- 
ing to the new physics we have to Ihipk of \i as 
in all the states A ami B and C. The principle of 
pro)>abiIily, which uscrl to be loosely superposed o?i 
the old logical principle, is now wifli the new 
mechanics fully united with it in a higher 
synthesis. 

We come to the conclusion that the new physics 
has rlefinitely shown that nature has no sharp edges, 
and if there is a slight fuzziness inherent in abso- 
lutely all the facts of the world, then we must hv 
wrong if we attempt to draw a picture in hard out- 
line. In the old days it looked as if the world had 
hard outlines, and the old logic was the appn)priate 
machinery for its discussion. 'Phings wimt wrong 
when it was found necessary to call in the help of 
the principle of prol)a])ility ; tliis appeanxl lii*st as 
an alien, hut there was hope in the old days that 
the alien might be naturalized. How far it will be 
possible to make a full synthesis of the new and the 
old I do not kno but: that some day a real synthesis 
will be made like that of the NKW Quantum 'Pheory, 
so that a reformed scaffolding may be const meted 
on a new prineiple of reasoning. 

In this couuectiou a point may be suggested to 
the authorities of education. Although the point 
may be subjected to all sorts of criticisms yet 1 
think that the subject of pro])ability ouglit to play 
an enormoii.sly greater part in our mathematical- 
physical education. Things are better now than 
they were, but mathematicians are still so interest- 
e<l in the study of rigorous proof that all sorts (»f 
emphasis go against the study of probability. This 
should be immediately remedied. This is not to 
say that special new courses are needed, but rather 
a chaJige in the spirit of our old courses. When a 
boy learns about the weigliing machine the teacher 
should emphasise its sensitivity and the length of 
time ,that must be taken for the weighing. In 
giving a problem on projectiles the boy must be 
taught to consider the zone of danger and not mere- 
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ly the point of fnll. For a rather advaured coum*, 
[ hope at the school, the teacher should introdiiei^ 
Jihe idea of a distri])iition law; for exain])]e, in doiiifr 
central orbits Ituthcrford’s law j)f scatterinjr must 
be .'Worked out and so on. All these things oii«fht 
to be examples of a familiar train of thou»lit. aiid 
not merely a hij^lily specialised sid(‘ bi'aneh of 
mathematics at the University. 


If these reforms are earried out 1 shall hope 
that frenerations will jxrow up whieh have a facility 
in thinkinir about \hv w'oiid in the way whieh the 
cpiantuni theory has shown to be the true one. 
Inaccuracy in the* world will not be associated with 
inaceiiraey of Ihouyht, and the result will be, I am 
sure, a fuller and better underslainliny: of tlie basis 
of natural philosophy. 

K. B. 


Economic Science and Statistics 


Scope and Method of Eonomsi 

— n. E. llari'Oft 

Tiik voi<*e of the new eeonomists — t ryiiii* to answer 
to the eliallenp* of lh(‘ eliaotit' eeonomie silualion on 
the one hand and (»f the .jeremiatls of eeoiumiists aiul 
others on the (Mlier,- rin**- <ieai‘ and (nie (hroujih 
Mr Harrod’s ad<lres.s, Mr llarnxi begins with a shorl 
disquisition on the role of the metho(l<jloj*i.s1. 

Eadi si'itMire or Ims il.s own 

soul coiulitioiis; its nieiluul of ]iioyresH Isas its own special 
clisiractoristios; within the wi<lo tiehl of lo}ii<*ixl |«ivsil»ilit'u*,K 
some arc selected as especially adapted *to its prohleins; it is 
with thi.s selection that iiietlKHlolo^y is cnticeriied. And for 
this renstm the rnethodulojfisi is bound to oocupy the rear and 
not the vaiij^uard. Kc studies the specitic nature of the 
selected priiudples fi-fter the selection Ita.s been nunde. Methods 
of course change, from time to time; but the actual worker uu 
special prj)blems is nu)re likely than the methodologist to be 
able to judge the best line of nilvance. 'the methodologist ’s 
coil tribiif ion is more indirecl. 

On first glaiiee this relegation of the iiiethodologi.st to the 
rear might .'leem to give ])ublie, eiulorsenieiit to what has all 
the time been the inward suspicion of the pioneer that he is 
an utterly useless being. But in fact by reducing his claims 
he at once becomes much more useful. The forward worker is 
inevitably influenced by methods u.sed in the ptr.st; methods that 
have already achieved good results may bo expected to achieve 
more; tools ready to hand are taken up. By going oier the 
old ground and making a stricter survey, the method 
olog^st may considerably modify this influence of the p,*is< 
upon the present. 

The Economic Criterion 

« • 

The criterion which the economist has in mind 
in appraising institutions and practices and making 


i*ccojmiiciul;il ions is llml of the “ rnmomic good ” 
which (hdcrmincs piTfcreiiccs. It is on the 'l)asis of 
lliis critcrinn that cconoiiiists have betm prone to 
make snggeslions. Such advice has lusni diseminled 
from Iw'o (juarlers, ri:., the zealous protagenists for 
the seii'Mlilie eharaeUa* i)f economies, and politicians 
or moral ]»hihisophers. Tlie former gi'oijp ])av(‘ 
snugvsted that 

rlu* iv<iiu>nii.st in Ids ad\i.'.«oiy capacity slumid state (hat ii 
given in(«*rferencf‘ will lead !«» ccitaia cuiiMvjuriices X, V, Z 
. . . aiul thfii ifiiiaiii silent, leaving lu> client to deeule whether 
V, Z . . . I> a ^^ale of alVaii> vsld» h lu‘ wislu's to bring 
about. 'I’Ins formnlatiim is in manil’t^l eoniliet witli the netunl 
pr:i<*liee of eeemondst.*^. .Mso this fornmlation elaijns botl» 
loo niiieli and loo little. 

It claims fo«» much beenuhe it gives an exnggcraleil idea 
of the eeononiist.'s power of prediction at the present. Jiineture. 

It ('iainiM too little ))e«*ause it eiitail.s ll)al Ids advisory power • 
is coiitined witldii the narrow limits of Ids po'dietory power. 
.Mop'oier it would make Idm jueMaif liis information in ii 
loMii ill which it would be of no use to Ida client. 

The second group of objeelors argue lliat ends 
are to lie determined by tli(‘m and the economist’s 
function is to prescribe the “economical w'ay ” 
among the infinite alternatives. This criticism, 
according to Mr llarrod, is not valid, because the 
eeouomist 

uses Ilia criterion both to give advice .sim/d-icitcr and to 
give it subject to an overriding end furnished to him. If it 
were true that there is a latent ethical or political bias when 
he gives advice snnpHciter, it would bo equally true when 
he advice.s on flic means to achieve an end laid down by 
moralists or politicians. Without his own criterion, he i.s 
e.ntirely stultified. Witli it, he can give advice of precisely 
equal validity and freedom from ethical bias whether a specific 
end is furnished to him or nof. 



The Analytical Map 

The iiiephanism for testing whether the require- 
ments of the criterion are fulfilled or not is based 
on the jinjilytical map. The complex phenomena of 
markets and prices might be regarded as “ the 
result of the efforts of individuals to inform each 
other of their preferences.” 

Econtmnsts liave const a inap or model iu which in 

dividuals are seen informing eaeh other of their |»n*fer<‘ne.ea. 

The ma]) is to sumo extent hypothetieal. U i^upposes that 
various activities may be interpreted as not i Meat ions of prefer- 
emees. On the other hand it is drawn with referem'c to the 
facts of the situation, assuming, if appropriate, such matters 
as private^ property, private ownership of land, unequal division 
of wealth, even special typ«‘s of banking* institution, eoin])any 
organisation, etc., and traces how the mutual notification, 
which it supposes to be intended, operates in these conditions. 

By nii«ins of the map \vc are enabled to get a view of 
the economic, field as a wliole. Tliis is m'ce.ssary for proscrip- 
tion. .V particular piece of legislation may be well designed 
to Boo-ure its specific object. All reasoiinble men will wish to 
know, ami it is the economist's task to say, how this fits in 
with the larger purpose, for whicli tlie whole economic 
mecliauism is designed, 'fo what extent does tlie spisdlic 
objective militate against or further the more general purpose?" 
This can be studic*! by reference to the analytical conspectus. 

IIow far the facts of real life correspond to (hose 
envisaged in the map is a matter of observation and it should 
be subjected to continuous check. Kcoiiomists of llie past were 
.perhaps too liasty in assuming exact corrcsjxm deuce. 

More recently there has been a proper tendency to go 
beyond this negative attitude and to consider what inter- 
ferences might be introduced to make the real Avorld mure 
like, the map. Recommendations of this sort must be based on 
a vigilant observation of the actual working of real institu- 
tions (but they do not rest on causal laws or prodictory 
powders). 

Validity of Economist*s Prescription 

The role of the economist in forniulating 
schemes and giving his .iudgements becomes, in 
Mr Harrod’s opinion, ** more and not less 
important ** in view of recent wide-spread growth of 
government interference. 

• 

* If I interpret him aright, this account is in accordance 
with the view wspressed by Prof. Bobbins in his section on 
* rationality * in tlie concluding section <\f the Nature and 
Significance of Economic Scienoe. Cf. also Prof, G. Gassel, 
Fwi^mental Thoughts on Eonomies, p^ 1 4. 


Officially sponsored rationalisation schemes, arrangements 
for the semi-public operation of services, public policy wdth 
regard to road and rail transport, marketing board arrange* 
ments all require vigilant scrutiny in the light of the criterion, 
to say nothing of more full-blooded socialist programmes. 
Even if public policy appears to violate the advice which the 
e<"omiinist would give simpliciter, this is no excise for him 
not to take an interest in tlie fulfilment of his criterion subject 
to the overriding demands of policy. He may think that 
there is no case for giving agriculture spc*cial protection; in 
the face of the opposite policy he has scope enough to criticise 
the arrangements introduced to give elTect to it. Ff ho loses 
interest in this field of thought, the country is only too likely 
to get tied up with red tape and be subject to vast avoi<lable 
wastage. 

A moro general objection to the scope of the 
economist's prescription is disposed of by Mr ITarrod 
in the following lines: 

The distribution of income is intimately connected witti 
the balance of social and political force.s, the study of wliudi 
is outside the economi.st 's province, hi prescribing here he 
knows without being told that there are other considerations. 
This is not to say that ho should avoid all questions witti 
political entanglements, for then again he would be almost 
completely stultified. Most vested interests can wldp uj) some 
political support. It ••is a matter of degree and sense of 
proi>orion. 

It might further be urged that since redistribution is .i 
straightforwanl rirntter widely understood, the economist might 
well leave it alone, .since he can but reinforce in technical 
luiigunge an argument already before the public. Projects of 
rodistribution, however, may have complicated ramifications 
wliich the economist is especially qualified by his other training 
to u'lcc out. For instance, in his Puhlic Finance Prof. Pigoii 
has worked out with great elaboration the principles and con- 
sequences of a redistributive system of taxation. It may safely 
be said that this work would have been beyond the powers 
of any but a highly trained economist. 

D3mamic Economics 

The most significant portion of the address, 
however, deals with the study of * dynamic * econo- 
mics, as a department wherein future progress is 
likely to lie. The ^ pure theory of traditional eco- 
nomics * has been concerned mainly with the * static 
theory ' of value and distribution, which were 
elevated by Ricardo to the status of being regarded 
as “ the principal problem of Political Economy.'’ 
Mr Harrod is critical of the potentialities of this 
line of investigation. 



'I'lu* tlipury of vsihu' <iisti iltntiou 1o show liow 

a inmili'M' of rirruinslMticos Irikoii :is }^i\oji itlic rnti'iniiiontni 
flahi; --numoly, llu‘ simi r;*|);o*i!ios of indiviiloals 

iiiid tin* HViiilabio losoiin-os _m*ivi* to (l^■!l*^lniln‘ :i stinrtun* of 
output iiiul juifos. If a <-liauj;o in tlirso data (mtuis, tin 
tlioory proiVsscs ability t(j pr(‘dict tin* roiis(*«jin*nc<‘'< within 
»M*rtaiii liiu'/N oti tin* pi i<*o <uit put strui tiin*. This profcssod 
ability fo pmlin implii's that \\«* h:i\i* availabh* coitain «;t*iicial 
I'lw.^ ‘■nuci*rniuo tin* siiici's.sioii (d* i*M*iits, causal laws in fm-t. 

'I'ln* cjiusal laws of static theory an* •Icdiicibh* fioin tin* 
law of donianfl. This is w(*ll based on a very widt* <*\perience. 
it is in no need <»f veriticat iou : fui ther attempts to xeiify 
it could not Ji^ld to tin* assurance with which we alreatly hcd'l 
it. Hut the hiws are of a very j^eueral form and lillle pic- 
ilictioit can be based up<in theiii, nor are they the source nf 
tin* rei'omiuenilat ions of iradititmal economi< s. Mort* specilii- 
laws would have* to be based on <l(‘taih*d empirical i(‘seai<i( 
and would be hijjhly i on j«*«*lu]al. While creat it‘t'*resl altm-hes 
to sueh empirical w<ok, it is not <deai that this sliould be 

till* main avi'uue for fuluie developments; but, if it is not 
to be, then the general theorv of value must itself be dis 

ph ed fiom its eetitral position. 

iris pU'ji for 51 (Ifpilflut'e in iiietlio<lolo”.y in 

n'latinn to tlo* study of ' dynainit* ’ i*(Mtii<mii('s will 
In* i‘Xp!5iiiK*<l hy tin* follow ino- oxtrsK'Is: 

• • 

I believe that then* ouj^ht to be alonj;side of stalie theory 
:i body of laws relatinj' to the iueiease lor decline) of 

eeonomie ma;>nitudes, and that with the aid of a veiy few 
enipiriejil j;eiu*ralisal ions, liavino hij;h juilhirity if somevvlsat 
less tliJiu the law of demand itself, it may be po.ssible without 
more tnlo to eoaslruet sueli a body of laws. I eoni’eive ilie 
analogy between the relation of dynamies to statics in 
mec'iaaics and that of this branch of ccmiomics to the sl:*tic 
theorv to be much chisi*r than tliat implied in recent uses nl 
the word dynamies in eeonomics. While the e((iiilibiium piice 
determined by the mtiinteuanee of a sternly Ilow of demand 
and supply corresponds to a state of rest, new ei|imlions 
would be formulated to determine re^uhir movements in the 
eeonomie nm^nitiides under Jl,he inlluenee of j^rowih of popiila 

lion, savin}4;s, inventions, ele. 

« 

This lim* of thou};lil is not, ol course, new. Tin* e|n:si'*al 
enmomists :ittnehed ;;reat i!ii[»ortatire to the allej4ed lendeii- 
eies of M*jit to rise nml profits to fall. Such considerations 
are not sibsent from Marshall. Hal ceneralisaf ions of Ihis 
kind have tended to reeede from view both to their eim.jectural 
eluiraeter and to the more precise formulation of static pro 
position.*) in a innfheiimtieal j»aib. 'I'he existenee of this 
formulation lias in turn tended to lead monetary and trade 
cycle theorists, who are interested in change as such, to regard 


the phiMiomena id‘ their study in terms of transitions from 
one static e<{uilibrinm to iiiiother. It may be that they would 
be greatly assisl(‘d if they coiihl n'gard tln'in as depiirture.s 
from or {•'•cill.Ml ions abimf a path of growth; but they can only 
do thi.s effect ivi‘ly if the laws govrrniiig incr»*as»* an* as pre- 
cis<*ly formnlateil as the static laws. Wc need si systi'tn of 
fundamental i*ipi;ilions‘iising simplifying assumptions; cf. the 
frict i<»nh'ss snrfact*, etc., in which rat»*s of increase will them- 
selves hgnre as iinKnowii terms. 

Empirical Sliidies 

'rite coiieliKliti'*- .s(*(*l iuii desils with wlbut tilt* 
spe;ik<*f reuli.ses lo In* ‘ the must tliftieitlt, the nmst 
tt*ut;iti\e. }tinl withsil (lit* most importsiut ’ sttitli«*s; 
whieh ht* expeels to hi* ‘ the most importunt in the 
Ttitiirt*.’ Th“ hi*ah impoftsinee of the work til* elsissi- 
tit'.ifion, eons! ifntiiig the ‘ m;ijor p;irt of tnitlitioinil 
t'eiuiomie Ilu*i fv.’ shmilcl hi* l•eeo^nis"^^ ; .‘iml tin* em- 
pirieist, liowev ei* l•,•^(|i( .il. i.s wnriieil. Ih.’it unless lu* 
e.-m list* Ihis .‘IS 5 in imlisp(*ns 5 ih!e tool for further 
invest iu- 5 il ion. In* is liki‘ly lo foninlt*r. l'iplonhtt*<lly, 
51 l 5 ir.‘»e i> 5 irf of eeonomie e!;is.sifie;ition is hp.setl tin 
experifiit't* hnt wlnit is W 5 inlt‘tl is eloser invest iy^i 
lion. T.'iking 5 in iiisl;inee from tin* study of livnle 
ey<*les tiver whit h Mr Ihirrotl very .justly, thonufh 
hnnuMironsly < h'lim “ eertnin pniprietury ri'ghts,’* 
In- s 1 ;i 1 es ; 

It IS an :iccc|)ti*d gi*neralisat ion, not indeed possessing the 
universal vsibdily of the law of demand but nom* the less of 
sidisfauf iai aulhoriiy ami inlei'esf, that in the upswing of 
pr<Mbic:ion prices havi- :i riving tendency and in tin* ilown 
vwiiig a f-illiiig leudcin'v. It may safelv In* saiti Ihis cinild 
not be ile<liiced fiom the pi niMisil ions of slalie tlM*oty nor frmn 
that part of momeuiaiy tlicmy which is ileducible from them. 
I'a.ir-ng prices would b«* n*garded as an l•ljuallv (if not morel) 
likely accompauimeiit of rising output and rut 'llu* 

genei.-ilisuiiui! is a tiiir*cl msuIi »»f observation, an e.vcellent 
evample uf the facts spi-aking foi l hi-mseivc-i. .\nd if 
Iheoicii'-al explanations have siibseijnenllv iH-en vvioeu round 
it, this must iiol bliini us to the true sourci* (d‘ our kmo\ ledge. 
If rather crmle ofiservat iomil data laii yield appetising morsel-: 
of 1111-= s(*rl, limy we not legilimalelv hope limt when siibjecied 
to refined slatisiii-al I real iiieni they will v ield more fruit in 
pleiit \ .' It uill still be ne«-es..aiy to relate such geiierabsa t ions 
to e.’idi other and lo those of a more deductive origin in an 
orderly fashion. 

Mr lltirnnl ])n1s in 5t slnnig itlrn for the ‘ i*n- 
(lownn‘iit of fidhliiin* w’orkers of the rij^hl leiupeni- 
jiieiil and Ihe provision of adoqUiiti* lal)oralur.y 



] 


[ ^ 


(Mluipiiicnt iiiul skilled assistants aial ends in an 
optimistic note. 

1 tliaf \\i* may Im‘ an lln* rva at' a udvaiiiM* 

in wanainiir fhaory, taking us rijflit aiitsitk* fli<* ambit of tin* 
statir systarn of aqiiatlans. Tin* waaltli af statistical dsita, 
togothcr witli tin* indications resident in tin* trade c.yrbi that 
the sm'iH'ssion af events is f;favern<*d by laws still iiiidiseoveretl, 
should be a spur to the inventiveness and enthusiasm of every 
student to wham the wtiys of science nuike appeal. He may 
retisontiltly fet*l that any <lay Ite may lijfht upon some general 
relutioii of wide validity, satisfying to tin* intellect nnd capable 
of yielding vast benefit to liunianity. The prospect is an 
inspiring one. 


An Indian reader inijfht pertinently observe in 
Mr Harrod's address a jnstifieation of the emprrieal 
investigation and analysis carried on under the name* 
‘ Indian Kcoimmics.* The study of economies ntpsl 
needs be supplemented — and that in an adequate 
manner — by elose observation of the facts and 
factors around us. Kor such a task if lii‘itish jiea* 
demic workers are handietipped because of the heavy 
burden of ‘ teacfhing and administrative duties,’ how' 
much more true it is of workers in India. The state 
and community can only neglect to note the .tieed 
for economic research and field-work, at their own 
peril. 

li. N. II. 


Chemistry 


Recent Investigations in the Chemistry 
of Gold 

~l*rof. i liarlcM S. 

Professor (libson in his address has ma<le a review 
of the recent work on the preparation, properties and 
the structure of gobi eomponiids, specially of those 
containing organic radicals or e(j-ordinated organic 
molecules. A notable contribution to the subject 
has been made by I’rof, Hibson himself and his co- 

* workers. 

• 

Hy the results of these invc'stigations it is now' 
realized that there are few'cr anomalies among the 
metals of the sub-group I B, eop]>er, silver and gold, 
than was formerly believeil. These, Iniu’cver, dilTer 
w'idely from tin* alkali metals except in the fact 
that they are all capable of being univalent. This 
dilTerenee betw'eeii the metals of the two sub-groups 
is to be attributed to their difi'erent elect ronie 
struct lire. The metals of the sub-group I B have 
eighteen elect rons in their penultimate elect ronie 
group when as the alkali metals have only eight 
electrons in that group. The multivaleiiey of 
eopper, silver and gold results also from this 
eighteen el -etronie group. The iinivaleney and bi- 
valency of copper <ind silver are well-established, 
but gold eay exist only in the univalent and 
tervalent conditions. This distinguishes it from 
copper and silver. , 


Argentous silver differs greatly from cuprous 
copp(*r and aurous gold. There is no evidence for 
the existence of any normal aurous salt ami some 
cu])rons salts arc very unstable, (’iiprous and silver 
halides, on the other hand, in the solid state are 
iion-ionie and isomorphous. As^eujirous chloride is 
bimoleculac, the cuprous atom in its halides is 
possibly bi-covaleiit. From recent chemical evi- 
dences, this is also true of aurous gold in aurous 
halides. Hence it is eoiieludcd that cuprous eopper. 
argentous silver and aiirons gobl in thcii* halides 
are 2-covalent and have the general formula 

X 

w'herc X — halogen. m/ \m 

\/ 

rnlikv* bivalejit copper, bivalent silver is 
unstable and exists oidy as a eomplcximi. 
r.(/., his-na' dipyridyl argentic persulphate, 
fris na' dipyriilyl argentic nitrate, perchlorate etc. 
Hence bivalent silver may have ,eo-ordinatimi 
members of 4 and (i. On the other hand, bivaleiii 
silver resembles bivalent copper in forming an innei 
mettallie complex with pieolinic acid having 
planar structure as shown by Cox, Wardlaw aid 

Webster (193fi). 

• 

That cuprous copper and nrgentivus silver <*an 
exhibit 2-and 4-co valency is well established. Thi* 
is evident from the composition of vai^ous cupr«i- 
and argento cyajiides. But the only complex cyaniil’ 



of Jiurous ^oUl — polassiiini aiiro-cyanirie- lias only 
a, (;o-valtMi('y of 2 for the aurous atom. Tin's is also 
* evident from the cryslalloj^rapliie invest ijrat ion of 
tri-alkyl phosphine and tri-alkyl arsine derivatives 
of' cuprous, silver and aurous halides. Study of tlie 
compounds of thioaeelamide with cuprous, ar^entous 
and aiU'oys halides leads also to the conclusion that 
aurous atom cannot exhibit a co-valency higher than 
tvv<). 

The tervalent fiold alone is always co-ordinated 
and" is 4<*ovalen1, with a planar confi^uralion. 
f fence optical activity can only he sought in 4 
covalent aijrous compounds, if they can he prepared, 
with tetrahedral confi^niration. 

Ijike the aurous halides, auricliali<h‘s are also 
complex and should not he represented in the normal 
way, auric K'old is always 4-covalent. This is true 
also of more recently investipiteil compounds like 
hydronitroaiiric acid, hydrosuccininiido chloroauric 
at id, hyilrophthalimido hydroxyauric acid and hydro 
methyl slyoxivinylhoronio auric acid. It was already 
shown hy Fisher (1929) that molccuhn* formula of 
auric chloride is AuaFl,;. The composition of this 
and the analogous hronio compound should he 
represented hy {general formula 


dinminotctra-n-propyldihromodi M:old hy heat indi- 
cated that suitahl(‘ organic ^old compounds may he 
the potential soun*e of tree radicals ami that it is 
possible to ])reparc mixed auric aurous compound:; 
containf»' 4-covalent auric j,mld and 2-covah*nt 
aurous »*:old in tin* same molecule. Other casi's of 
compounds containinji twM) 4-covah*nt auric «i)l(| 
atoms in the molecule, which similarly break down 
with the initial production of free ra<licals and 
simultaneous formation of a mixetl auric aurous 
compounds have also been reported. Such de- 
compositions suj»j»est the possibility of cstahlishinf»‘ 
the cxistenci* of aurc-aiiric halides of the formula 
Mi.Kt (formerly written as AuXj and ^dven as 
examples of bivalent ‘iold) as intermediate jiroducts 
in the decomposiliim of the triliarnles tti the mono 
hali<les. The interaction of diet hylmonohromo jiohl 
with the asymmetrical X diethyh*thyle?nMliaminc 
(lirain and liilison, 19oS) results in the production 
of a colourless ciyslalline c«mipound soluble both in 
water and benzene, it appears therefore to la* b;)lh 
a salt and a non-electrolyte. This constitutes a 
uni(iuo case of tautonn‘rism, of course, not resonance. 
It dis.sociates in acpieons solution but shows consider- 
able association in orj>anic solvents. Its constitution 
should be represented as: 


,> 


X 


\ 


X 

K 


(X^-Fl or Br). They should, therefore be termed 
tri chloro, and tri-bromo j^obi. 

Chief advances in the chemistry of tcold have 
been achieved by Frof. (Jibson and his colleaf*ues 
from a study of the ortraiiic <lerivatives of >?old and 
specially of certain types i)f organic sidphur 
.*omi)ounds. 

As a product of the interaction ol the (Iri^nanl 
reat^ent and the pyridinotrichlorojrold, di alkyl 
haloj^eno j^old compounds were prci)are<l. These 
were found to be non-electrolytt‘S, with molecular 
weiyihts twice that represented by their cm])irical 
formula. They ami their co-ordination compounds 
all contained 4-covalent auric This led to the 

conclusion that the 4-covalency is an essential teatuie 
of all auric compounds. Amonj< these comijounds 
mention may be made of diethylmonobromo «:old, 
aminoethy.lbromo jrold, pyridinodiethylbronid n:old, 
dibenzyrjmlphidediethylbromo jrold and acetylace- 
tonediethyl gold. The change ^ of mono-ethyleiie- 


Elv / I 

Br.- 


j 


/^\ 

El' ^En(Et)j 


where Ft -ethyl »]*oup: Kn( Ft )a'~X-diethyl- 
ethylcncdiaminc. ^ 

iMonoalkyl (ethyl and n-propyl ) dibromo yold 
compounds also have been ])repared by the action of 
bromine upon dialkylmonobromo »‘old compounds. 
Their molecular weij^hts show that they are dimeric 
(liAuBr 2)2 and their hi^h dipole moments 
suga:est an unsymnictrical constilution : 


R 

R 




This is in kcepin** with their formation from e<|ui' 
molecular quantities i»f dialkylnumobromo gold com- 
pounds and tribromo gold and with their physical 
ami chemical proiierties. Their <lecomposition into 
alkyl bromide and aurous bromide (Audlra) 
furnishes a chemical evidence concerning the consti- 
tution of the latter. (Miemically t^ese compounds 
behave as equifnolecular mixtures of gold tribromide 
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iiiid the (linlkyl iiioiiohronu) jioM. The prepiira- 
lion of a 4-tMival(‘iit eomplex auric sail with a 
tervaleiit eat ion dietli.yien(MliaiiiiFir jjold trihroinide 
[All Kiiv! I Jlr. and a univaleni caliim elhylenedia' 
mine diaikyl^old hroniide |KjAuKn| l>r have also 
been re])orled ((libson, Siimnisen aUid folles, HhU), 
19HI). The I'onner l)ch)n<'s to the class of (*»nii])lc‘X 
auric ammines d(‘scribe(l by Wcilz (IDIo). 

lU' Ihe dirc<'l aclion of silver cyanide »)n the 
dialkylmonobronio ^old compounds Prof, (libson and 
his colleague:; have succcsMlcd in prepai in^ tlie <‘orres- 
pondinu' cyano<b‘riva1iv(‘s. Th(‘S(‘ ('ompounds have 
iinicjue proi>cr1ies and their <letailed invi'stij'atioiis 
have r(wcale(l a number of iiileresi inu- fcalun^s in 
connexion with the jicmu'al <‘liciiiisl ry of uold. 

I niike tlicii* aMolof'ucs, the dialkylmonocyano 
“old are tetramcric and cmilain thcrefon* four atoms 
of tei'vab'nl “old in llu* mol(*(*ules. In llie iuoUmmiIc 
of such <‘oiiipounds j;old atoms must In* attached to 
Ihe carbon atoms of the (yano^cn “rmips ami the 
uitrooeii atoms must be co-urdinate<l to neighbouring' 
M'obl atoms. 

This “ives rise to a symmetrical tw<*lv(‘ atom 
])lanar rinj; structuri*. This is in k(‘<‘pin“' with the 
stcreoclu'iuieal contiyuration of the <*yanoyen irrmip, 
with the low dipole moment l\u* the n-propy com- 
pouml, with the 4 ca valency of the auric “old atoms 
and with the I'esult of X ray crystalloi*raphic investi- 
gation. The «!('< omposit ion of tlu'se (compounds have* 
be,(‘n (pian'ntativciy invest i“a1ed, .\s interme<liate 
pio<lucts of dccom|)osit ion mixed 1 covalent auric 
and lJ-ct»valenl aurous (ompoumls have been obtainc<l 
as in the halide series. Tin* final pi’oduct is mono- 
cyaiH) “old (aurous cyani<le). This decom])osition 
altords (4temi(‘al evi<lence i’e“ardin“' the ('oiislitution 
of tli(‘ aurous cyanide, indicatin*; that it is a non-eb*c 
trolyte 2 covalent tetramcric aurous com])ound and 
that like its ])arcnl compound it is planar. .\s in 
the case of the luili<le s(‘i*ies tiu* dei'omposition of ihe 
panmt comp«)unds pnK‘ee<ls with the evolution of 
jras indicat inji: the initial production of free radicals. 
These latter were not identified as such but as the 
paraflin hydrocarbons to whicli tlu'y slnmld “ive 
rise. 

As a result of X-ray crystallo^raidiic investijia' 
lions by l^oivoil and his collalmrators on or}»anic 
{••old eonipoiinds, on Mann’s co-ordination immpounds 


of aurous {iold by Wells and potassium bromoaurati 
by (’ox and Webster, the idanar eoufijjuration of the 
four valencies of tervalent {•■old and the linear eonfi* 
{•uration of tin* two valencies id' aurous {'old have 
been well established. 

'Pile result of the X-ray study of tlA‘ sim])lest 
or“'anic “old <‘om[)ound, ditdhylimmobromo {>010 
has been discus.sed and the jirojection of the mole- 
cule on the ])lane of the {••tdd and bromine atoms 
is re])res<‘nt«‘il by diagrams. An intiu-^^retatiun of 
the X-ray study of the much more comtilicated 
<'«)nipund, di-n pro]\vlmonocyano “‘cdd,^ illnstrah l 
by ti“ures, is “iva'ii, which strikingly confirms the 
ciuistitut ion deduced from the chemic'al and physical 
l>rop.‘rties <d‘ tin* suf)s1ance. in the case of the 
jirevious cmiipimnd also the structure su““esled b\ 
the X ray data is in ai»reement with that deduct'd 
from molecular wei“hl d<‘lermination and eb'ct I’onit* 
structure. 

A tlelailetl consideration of the piX'perties of 
the bis nlibenz,ylsulphido<libromo {iold), which is 
prepartMl by mi.xin“- (‘(piimob'cular tjuantities td‘ 
2-covab‘nt Mirons compound, dibt'nz^ Isulphidomono 
bromo ji-old and 4-coval(*nl auric compound, diben/.yl 
sulphidotribromo “old in a suitable solvent, present 
certain interestin“* features. The apparent moleculai 
weijiht of the substance in fre(‘/.in“ brtmndorn. 
affords no infc»*mation as to its constitution, 'riie 
knowled“'e tu' the themical and physical proper 
ties in this particular case is inatletiualc for deter- 
minin“- the constitution of the substance in tin 
.solid stale. The constitulion su{'{'este<l on the basis 
of reco“’ni/.ed juMindples of co-ordination can 
tnily be tested by a careful crystallo{»raphic and 
X-ray analysis. Two po.ssibilirn*s in the linkin“- up 
of aurous and auric comiiounds in this case have 
been su“-{»es1ed by Pi'of. (libson: (a) the aurous “old 
atom may become 4 covalent with a tetrahedral 
confi“uralion assumin“' an Fdfective Atomic Number 
of S(». or (b) the auric “old atom koay bectune 
b-covalent with a pryamidal confi“uration and 
as.sumin{» an Effective Atomic Number of Sli. For a 
decisii»n on this ])oint and similar vexed problems 
clu'inists, as Prof. (Jib.son {loints out, will have to 
rely alnn»st comiilefely on crystalbrnraiihic technii|Uc 
for tbo determination of the constitution of sub 
stanew. 

P, li. 
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Development and Evolution 

— Trof, II. II. Sutiiiirrtuii 

Biologists jmd both lliat a 

a spe(?ifi(‘ individual, in di'vrlojiin*'- ri-om an niihr^vo 
It) an atlnlt, liirtxiM'li vpfiiihi^vtniic or nranit sla/^ts. 
rt‘ca])i1ula1(‘s at a (*t‘rlain slajic of ils lifc-lustory, 
Ihv ‘••(•nvi’al oi* somt* sptM'ilic (‘liarartcr o))Svrvi«i 
llirougiliolit thv vvolnlioii of its ratv, or notrt' tvi-lnn- 
cally and concisely. * dnlojifiiy repeals IMiyloueiiy.’ 

Now the point in clispiitt* lielween tlu-si- t\v<» 
ehisses of workers, is whether or no 1h(‘ atiiiit 
('ondilions of tin' raet* ai’e reeapil ulatetl in the^Ntmiij^ 
stages of tile intli vidiial. thinkei's, ts|u*eially 

upon the hi(do«»ieal side, say fiiiphatieally * Xo.’ 
Others, especially, invertehrat»* palaeontoloj^ists, 
say ‘ ^'e.s.’ The diverj^ent views have arisen f hietly 
heeailse td‘ the tlirfertnit types oT material the two 
classes of wto’kers handle. Hut in so far as they 
are on the whoh' dtadini'- with diffei'ent portions .o 
the sanu* life [dsttu'v, the hioNfuists heiny etmeei'iietl 
with endnyoiile, larval and foetal staj^es ami tin* 
pa!aeontolo;i:is1 with tlu* ntaniie sta^-e which is 
more ahnmlatilly preservtal in the fossil state, their 
t)hservatitnis ami ei)neliisit)ns are md eontradietoi y 
hnt siiplennmtary. It seems ai)pi'opriate thereoire 
that an attt'm|)t should he made to re-(‘Namine the 
(‘vitlenee in tin* hopt* of yaininn' a clearer iimlerslami 
in^ of the rehj.ittnships of tiie vai’ious view' ptiints 
to one ariothio'. h’rtmi such a survey {ieolojiv and 
hiolti^y have mmdi to ^ain. 

The two viewpoints may he snmmetl ii]) here ; 
(1) ‘ The yonii**' slants in the tlevt'h)pmenl tif an 
animal are not like I lie atlnlt sta^'cs (»f other animals 
lower <low,n in the .scale hnt are like tin* y«»nrm 
stages of those animals’ (Von liaer). and i‘JI» 
Haeckel’s teaehinin, viz., ‘ ’fhe atlnlt stajics id’ the 
ancestors are re[)eated dni’iny the developnn rd of 
the descendants, hut are erowdc'd hack into tin* 
earlier staji'es of ontoju’cny, therefoi'e making the 
latter an abbreviated repetition id’ riiylogeiiy ’ 
(v. tie HeeV). This is vtirionsly referred t(/ as the 
Tlieory . of Keeapitulation, the I'rinciple of 
PulinJJen^nsis and tlie Itioyenetie. Law. 


,\ny consideration of the I'elationship id' deve 
lojmient to evointion must deal witli the sid>,)eet 
from two aspeeis, viz., ri f rrtspnt irt ami p/'o.N/n'c/da , 
that is whether the evolid ionary changes of the 
p.ast ;ir»* relleeti'd in development and if so, to what 
( xteid i ret ros|)el ive ) and whether fntnre evoin 
i.oiias’N changes of sudden or of seiiiienlial eharaetei* 
an* foi‘(*shadow'e<l in development ( ini I'ospeet i ve i . 

Rest rospec live Aspec I 

.\n e\ai -in.ition of the forms t\|)ieal of vai’ious 
phases in the evolution of the coral gens /nphrt tiihs 
(/, !,f that, i, through the /. ihhinutni is. sir,) 
fftmfhhi, /. vnu^l I ifhi, and /. disjum hi (early, 
typiia! ami advanced' stages, slmwed clearly that 
speiiti** ri'c.apit Illation ot adult (diaracders had 
taken plai'c. 'riiiis the peiinltimate stage in the 
growtii of /. f)nrnlhhi hears a mneh I'losei* resem- 
hl.ama^ to the adult of the amestral siieeii's 
/. dihunnui is. sir.) than it does to the adult nf 
/. fftirnllifK. Similarl\, the penultimate stage in the 
development of /. rmtsi rivln repeats the sum tidal of 
the charaet erist ies distinctive of the adult ancestor 
/. fHtiudli /<i. whilst the antepenultimate stagi* e.xhi- 
hits a similarly close ri semhi.ance to the ancestral 
adult /. (hlniiinui in. sir.). 

mori* rei eld examination of the s.-ime mat(‘r 
iai revealed several earlier stages lh:in those just 
mentioiieil these however elosely resemhie the 
correspondingly young stage of the .ancesior 
/. (hhinmai is. sir.), ^fhey provide therefore an 
excellent example of the r(‘eapitulalion of Juvenile 
conditions deserihe<l hy \'on Laer and emphasised 
li.y imsdern hiologi.sts, as the Ijiter growth stages 
pi'ov idl'd for the reea pit niat ion of ailult eomiitions 
ri'iterated above, further, one also recognises 
that the embryo in this ease appears to retain 
features i haraideristie md only o-f the emhi*yonie 
stau<*s of ollii'r species of /,tif)hmtlis, hut also of 
other members of the pliyluni. This fact also 
sh.ows that tlie priiiei|)le is ajipliealde to forms 
belonging to dilferenl ])eriods of lime as well, and 
1h;il its applie.at ion is md n strict ed'^to contemporary 
aiiinials alone'. 
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The embryonic eoTulition must be ref?artled as 
the culmination of a lon^y process of evolution of 
embryos in which many factors which concerned 
the adult life have played no part, but in which 
factors foundational to adult development have 
been preserved. The neanic stages, on the other 
hand, have recapitulated the a<hilt condition 
exhibited by the preceding members of the gens 
to which the species belongs. Further, within the 
neanic stages, the principle of acceleration or 
tachygcnesis is perfectly exemplified, but its action 
so far as the adult combination of the features is 
concenuMl, does not penetrate back into the transi- 
tional and embryonic stages. 

The Same phenomena as described above are 
also met with in foraminifera, ‘ (c.p., in the 
Open ulina -~/Ii ■ ('ijcloclpp( us series), in 

Inmellibranchs (r.p.* the gens (rrpphma incurva), and 
in other groups of animals as well. From a 
general survey of all groups of animals, one over- 
ruling fact seems to emerge, viz., that the more 
lowly and simple the organism the more complete 
is the recapitulation. 

Ixicalised Recapitulation and Recapitulation in 
Colonial Organisms 

Phenomena of localised recapitulation which 
have a bearing upon the problem under discussion 
are commonly ob.served in tho.se parts of the body 
which are metamerically repeated or are reiiroduced 
by*luidding, r.p., the ambulacral plates of echinoids. 
In nnuicidaris, the newly formed plates in the 
u])per part of the body are like those fully grown 
plants of the earlier genera liepidocentridae in 
r<irm and number of pores, which is an instance of 
adult recapitulation. Similar phenomena are 
also ob.served in the metamerically repeated parts 
of organisms living in cohjiiies, f.p., the polyzoon 
genus Sfnnuatoponi. 

However complete and specific the recapitula 
tory record may be at the out. set, in sub.se(iuent 
genei'ations it becomes curtailed as the result of 
increasing acceleration in individual development. 
This leads to the .skipping of .stages either by a 
‘ mere shortening of ontogeny * in cases where 
evolutionary trends * remain constant, or by a 
‘ straightening f»f ontogeny * where new trends, out 
of accord with the foregiring, set ift. The record 


also becomes vitiated as the re.sult of the fact that 
acceleration is not constant for all features, jpid 
consequentlv the combination of characters exhibited 
by the adult ance.stor becomes broken up, or eve?i 
eliminatetl from the development of the de.scendantS. 

Prospective Aspect 

Though TTaeckel’s main emphasis was iipwi 
recapitulation, he realised that factors which 
w'ere at work, tended to vitiate the (levelopmental 
record. Among these w'as the appearance, * in 
larvae and embryos, of features which were adapta- 
tions to the conditions under which thc.sc< immature 
organism lived ((V)onogencsi.s). Although .some 
cbeiiogenetic characters apparently cx(‘rl n(» 
appreciable drreet inflmuice ii])un the later .stages, 
there are others which may po.s.sil)ly have exerted a 
radical intluence upon subsecpieiit grow'th and 
evolution, c.f/., the rotation thnmgh nearly ISO^ of 
the vi.seeral hump with its shell in some gastn)])ods 
whilst they are still in an embryonic stage. This 
cwnogenelically introduced character does not 
displace l>ui plays its part along with those which 
belong to the aiicicnt category. 

There are othc;r cbenogenetie eharaeters how- 
ever which extend gradually, tluring the process of 
evolution, iiit(j later stages, ( Proterogenesis) as in 
the eu.se of the Jihynchorihoconis-IAtuitesd' jjvhfli- 
luiles series. In the first, the .shell is wholly 
.straight or slightly curved, in the .second various 
(legrees of coiling arc shown, and in the last the 
shell is almost completely coiled. 

As opposctl to cbenogenesis, there is the ease 
of the appearance of new characters at 'the latest 
of the gens Oryphma incurva in stages (Deiitero- 
gene.sis), c.ff., the coiling in late forms of the 
gens Gryphma incurva were anticipated in late 
stages of grow'th in the earlier forms. 

Whilst in some groups new type.s. appear in 
sequence at relatively wide intervals of time, in 
others, they come on quite rapidly, and in yet others 
they appear almo.st. if not quite, simultaneously. 
Ill the last case, the proce.ss at work, may he 
neither tuchygenesis nor proterogenesis, hut sininl 
taueoifs mutation in the biological sense. The close 
resemblance to progressive evolution* with the 
passage of time may thus be due not to evolution 
but to eliiuiiiation. This is illustrated, among 
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ofliors, by the sulK'raspodifos fauna (ammonites) of 
th<‘ bas(*in(*nt bods of Spilsbury sarulstono. H(*r(\ 
sbie by side in the same layer, which is only several 
ipehes thick, occur a series of forms ran^inp: 
from S. primitivus in which the whole shell 
possesses a fine ornamentation, to »S’. vristatus, in 
which '^cry coarse ribbinj*: is dominant. 

Tlie condition of j)rescrvafion of the specimens 
in the actual de])osiis ])roves that the individuals 
whose remains have been found were practically 
(unitemporaiieous with one anoth<*r. Althoujrh the 
case, for such an explosion of serial mutaiits cannot 
be rcf*:arded as established, yet there is sufficient 
evidence to warrant us in takinj? this siiji:}?estion 
seriously. Should its occurrence be estalilished, it 
would provide a marked co?itrast to the type of 
mutation made familiar by the experimental work 
of bioloj^ists. The coiitrast should probably be 
regarded as due to dilTerences in metluals of 
study and of material. The experimenter breeds 
with isolated and controlled t)airs, whilst nature 
breeds in a larj»e freely mixin**' population with 
pairs diawn together by instincts that are yet beyoinl 
the experimenter's ken. Made niatehes <lo not 
necessarily yield the same results as love matehes. 

The Inter-relationship of Processes 

While, for the sake elearness, the several 
proeesses eoneerned in the survival durin*? devehip- 
ment oi old eliai’aeters and in the arrival of new' 
ones have been eousiilercil separately, this is not 
the mode of their oeeurreuee in nature, tin to the 
l»aekf?roun(i of charaeters rei)reseutin;>- the survivals 
from the i)ast, riz., the features formiu**’ the basis of 
the theory of recapitulation, ehara<*ters whieli ex 
l)ress iti irradually varying? def?rees the similarity 
between the forms in the sueeessioii of stajjres passed 


throiifrh ill development and attaiuc<l in evolution, 
are siiperposeii all new charaeters. These, frenerally 
speaking, belou}' to one or other of two eatcKories. 
riz.f (a) '('nit or biorharactrrs—i’vixtwrvs which 
appear fully expressed from the outset and undergo 
no subsequent ehanji:e, e.r/., torsion in »:astropods, 
and (b) Trend characters or bm.sT/'ir.v-- features 
which at the time of appearance are almost 
imperceptible but which in snbseipient develop- 
ments become prof^ressively more fully ex])ressed, 
e.f/.. length of septa in corals, eoiliiij^ in (injphma, 

Tnit characters may appear ebenoji^enetically, 
that is to say, at some early static in development, 
and may or may not o|)en the way to other ehaiif^es 
of a serial quality. Trend eliaraeters on the other 
hand, arise either ebeno^enetieally or deutero^^eneti- 
eally and proceed proterofijenetieally or taehyj^eneti- 
cally towards later or earlier staf'cs in life-history 
respectively in successive ^eneratitms. In both cases 
the advaneement of the trend is accompanied by 
a displacement of homolo^joiis characters- -that is 
to say, eliaraeters situated in or on homolofrons 
parts, in the former ease displacement is towards 
late life ami euliiiinates in the disappearance of 
ohjer characters at the end of life. In the latter, 
displacement is towanls early life and ends, usually 
at the junction of the embryonic and neanie phases, 
ill the elimination of these characters (li))opalin- 
nsis). 

Althou^di lln‘re seems to be reason why both 
types of development should not proceed simnltaiu^)- 
nsly ill a series of solitary orji:anisms for dilTereiit 
sets of characters, but hitherto no examples of this 
has been detected. That they may occur in sequence 
nr simultaneously in closely allied organisms is 
well-illustrated by I he history of certain colonial 
forms, more especially jj^raptolites. 

i\ K. a. 
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The Changing Outlook of Engineering 
Science 

— I'rni. II. \'. 

PROFKhSOR SoiilliWfll sliilnl lliiil |>rr- 

si(l(‘iitial address niaiidy dealt with |)<irti(Miiar 
prohleiMs, t .f/., the nr;^a ni/al ioii of applitsl re- 
.seareh, lraiiiin.u: of reeniits for iiMliisI ry, eertaiii 
lopies of praelieal t'li^iiieerin^f <‘lc. It is. how<‘Ver. 
desirable under the jn'eseiit etinditions to have a 
“■(‘iieral stoek-takiii.?^ to view the trend of engineer 
injn' seieiiee frtmi holh praetieal and aeadeiiiieal 
standpoints, hoth as an art and as a field »)f stnd.y, 
teaehin^ and researidi. Aiut meanwhile all tiie eir 
enmstanet's whieh shonid iidhnmet* onr poliey tin* 
tiMMol of aoMlern physies. the atlilndt* of industry 
towards tin* iiniv(‘rsity uradnato and the nation’s 
organisation for appliisl reseai’eh, have altertsl pro- 
foundly, Sin h trend of eiiji'ineeriny (Mnie(*ri<s th(‘ 
teaeliinjJi piad’essimi as well as those en};ay:etl ii. 
praelieal en^ineerini:. lie presints his views under 
three main Insadinj^s: (i) onr poliey in rej.ianl to 
the teaehini» of the (mj^iiieei'in^' stdeneo; i /m onr 
poliey in r(<»ai'd It) en;;ineeriny researeh; and (??7i 
foreijiii ])oli(y of inir relations with the etmimnnity. 

Knuineerin.n, he says, was detined hy Thomas 
Tretig-old as ‘ the ai't of diredino- the »reat Soiin-es 
of I'ower in Nature for the use Jiiid (snivenieiiee of 
man eii^iiieeriiiii seieruc, therefoia*, is (hdined as 
seieiK e studied with a view to applieation. It ran Im‘ 
sif|)posed to ti'aee its aiieeslry hack to Ai'eliinoMles 
01 * even further; for its name shows geometry to 
have originated in siirveyin^-. lint not witlistand- 
im^- this very respei table ])e(li»ree, until 1S4() it was 
not admitted as a snbj(-et for univ<’rsity studies, 
llema* frimi the nnivei’sily standpoint its history is 
short: m)r fi-om the eN|)erienee uaiinsl in allied sub 
Jeets (d* university teaehiny it is possible safely to 
arjiue rejiardin:.* its pi-eseiil policy. I’nlike other uni- 
versity stinlies. the problems relate very larji'ely to 
those of praetieal value, not simply as a means of 
trainin''’ the youn» generation t<» ban! to ]>roper 
thinkinii’. The eoiiteiit of the subjecd is determined 
not oidy by the •^iMwth of kmovled'^e but by the 
aetual trend of practice. What shonid be the eon- 
tent t)f uniNc.sity training’.' What is to be the 


poliey in the fare of this eoiitinuous aeerelion of 
knowledjie, seeinj*’ that there is no eorresi)ondin;» 
iinrease in the capacity of the uinler-^'raduates to 
:d)s<»rb' 

The ])oliey must be dictated by eireumstaiiees. 
ami onr eireiimstanees have changed most*drasti- 
<*ally since tin* war: first by the trend of modern 
physi<*s which has profoundl,y alti'red the relation 
of pure ami ai>plied sciences; sirondly by an un- 
preee«lented j*row'th of industrial and j»’ 0 *»’ eminent 
institutions concerned with scientific exi)erim<‘nts. 
As to researeh it lias always b(‘en heb] that in 
universities it must fiml justification not in w'hat is 
rons(‘(iuence : the utility of its result but in w^liat 
is intrinsic: the nr«i(* (d‘ the si'ientist to iliseover 
like the nrti(‘ of an artist to create is somethin'; 
that w'ill not be denieil. I'lnyineerin'': is not, like 
('hemistry and Physics, a sepai’ale branch cd' 
naturai philosophy but natural philosophy s!u<lii‘d 
from a paidicular stand])oint and with a s])eeial 
purpose. One can. theiad’ore, ai‘mu‘ that as a lo.ufical 
< uteome the study of en^ineerini' is that of a non- 
sp(‘cialist. The industry would demand more and 
more for sp(‘eialists and theiad’oia* tln^v would seek 
for people trained jn laboratories ai)proi)riate to 
pure .sdeiices. 

The aforesaid n*asons indicate that at the 
pi'csent moment a dilemma eonfroids all teachers 
of enj;imH*rin:^’ science. On the one hand more and 
more speeialisisl knowledge finds applications in 
envimMU-inm’ practice and on the other hand onr 
industrialists are w’ell disjiosed to tin* eni;ineeriny 
l^nrdnate and they si'cm agreed in demamlin^ that 
stmlen.ts shall come to them as men who have been 
educated to take w'ide views, trained to think and 
(|iialitied to m‘<iotiate and control. It is not 
]»ossible to r(‘eoneile s|)eeialisation in trainin*»’ as 
well as to .secure a wide outlook. The power of 
tin* averakK* under-j^raduati's to ab.sorb and assimi- 
late has not been found to have attaiiual noticealile 

I 

inert ase nor the jieriod of study could be extendtMl. 
There is thus the problem tor the university teacher 
to decide not wdiat subjeets of instruction slioubl 
be included because of value but wdiaf can be omit 
ted on the ground that, ])ushed into a mind already 
taxed it wdll push out somethin|['‘ still more valuable. 
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So <»vory lecturer will want, as lu* approaehos 
Iho allotted boundary of his subjeet. to nn)vi* that 
Ijoundury just a little back, into fields he sees that 
are rieh and fruitful. There is. however, a ilan^er 
in this procedure since neither in a lengthening nor 
in an intensification of courses shall we liinl more 
than a temporary and makeshift solution of our 
problem, since if would fail to satisfy the demand 
of industrialists for men of pe7*sonality educated to 
take wide views. 

First oT all, we must decide the purpose which 
our courses are meant to serve, 'riic* view point 
is clear cu^: their |)urpe)se is to train recruits for 
industry and the takin;; of a jfood deyree in the 
final examination should indicate an assimilation 
of enfrineerint? principles adeepiate in a man who 
is starting a professional or industrial concern 
hut urd nintr than tins, (tne can object that this 
makes no provision for the really first class man. 
Is it possible in a written examinati<»n to detect 
first class ability? If by first class ability it is 
meant ability to do research, the answer would be- 
oxaminations are not its best detector since their 
proper function is to test that what has becoi tauicht 
has been absorbed. It can only be revealed by 
research actually performed. A^»out e.xaminations. 
Prof. Southwell urtifes “ On all anints Ivt a.s shnn 
liardrr papers in anr eraminatian ”. At the worst 
the subject matter i)!' the harder papers arc basetl 
till some special course of lecture delivered with a 
view to some special pa|)(‘r. 

What is want(‘d, therefore, is to work out a 
plan Avhereby the industrialists may be ]iroviflcd 
with men who with adeijuate knowled*^e of en«»ineer 
inj»: principles combiiusl with some breadth id* back- 
M:round ami who by intercourse with men of tdher 
training: have trained maturity of bearintr. W<* must 
not fortrel the importance of leisure to tin' fmination 
of personality. Stated broadly it is emphasised 
that lecturers shouhl nht exclude matters not found 
in a syllabuij. 

Ketrjirdintr’ problems i)f research every teaclM ” 
will feel that life would In- a duller thin»- if teachintr 
were all. if we ceased to have zest for the unsolve<l 
problem and the rarer thrill of the |)roblem soKhmI 
that every researcher knows thoutih the poblem is 
of interest to himself alone. 

• f 

Thercj is, however, the pessimistic forecast that 
enu;ineeriuii; research at universities is doomed to 


ultimate extinetioii heeause as eM«*:ineerinj' eimies 
to make ever fuller use of mathematies, physics and 
chemistry, more* and more its pnihlems will he such 
as only siu'cialist in those sul>jc*cts can invest ij 4 :ate 
while for ad hoe experimentation }»enerous lu-ovision 
exists and will inerease in p:(»vernmeiit institutions 
and in the research <lepartmcnts of our larjfer works. 
This view of pessimism seems at fii\st sij^ht most 
stron«»*. It is however mo.st easily answered, from 
the consideration riz.. that the attitude of the 
enj»:im‘er to his pnd)h*ms is somethinj; both j)eeuliar 
and worth ])i*eservin‘i. 

.Vs an (‘Xplanation, a compari.son with the out- 
look of malheinaticians and physicists will be 
interesting;. The physi(*ist thinks that his problems 
arc inexorable. If he fimls difficulties cd' ]>roHTcss 
a Ion*; an attempted path he is free to try some other: 
the cnj;inccr has to solve the i)nd»lem as it is ])rescn- 
ted and some .solution he must have, (>von thoup:h 
it be oidy ap])n»ximatc. It has been the fashion of 
late to jeer at the engineer’s “ factor of safety ” — 
ehanuirij; its name to “ factor of ignorance ” and 
ascertaining that like charity it covers a nmitilude 
of sins. This criticism, one a<lmits, t<» be lartfcly 
true as rcfjards the past: but tln‘ time is near 
when the ‘ factors of safely ’ wonhl be decided 
by values strictly dependent on the relial)ility of 
our materials. 'I’lic pure physicist can choose his 
materials accordiim’ to his own need whcnsis the 
cii>;inccr is not free to choose. His materials are 
dictated by various factors ej/., const met imuii or 
manufacturinf^ rcipiircmcnts, the consideration of* 
strcnt»:th of cost, etc. Practical cnf;inccrin{»- has 
ivolvcd to its present slate and there arc problems 
far too dilTicidt for routine inv(‘stin:a1 ions- there 
will still be the scoj)c for acadtsuic cimincers, they 
]M>.s.scss a sensf* which is worth considering. They 
< an visualise ami the ( ii^^iuccrin**- stmb‘iit who 
intends research, this ;;ift of visualisation would Ik* 
a «;rcat asset and must be fostered deliberately. 

Time is eomiu» when the engineer shall have 
methods of his own for doinn most (d* what liitlier- 
to they have looke<l up to professional mat hemal i- 
<ians to ilo for them. These melhoils may not be 
(exact in the mathematical sen.se but they will be) 
none the w<)r.se for that, even philosophically sjieak 
ifij;. In practice data are subjeet to a mar^'iii of 
error, no less than the (|uantili\>s recpiired and such 
methods, therefore, are of extreme lu.‘lp in workinu' 
out real problems. 
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The seliool of eiij'ijKMTin*: will fiiol profjh'iiis 
fliffcrriil fnnii those vvliieh enj4iij»(*cl their eiijfiiies 
n »»:eiier{ilioii n»o. Prof. Southwell is of opiuion 
that university resenivh is approxinuitiii}; more uiid 
more elosely with the ]);jss{i»(* of time to wluil in the 
last eentury was ealhsl Pure Physies. Avoiclintr 
mention of the liviiij', it is in Osboia.c 
Ueynolds and Kwin»‘ yes, ami (Mark Max- 
wdl, Payleiyh, Kelvin, Heaviside in some of 
their manifold aetivities — that future professors of 
en«>im'eriny: will find them ideals which they should 
aspin‘ to emulate. MMieir aim will he, not so miieh 
to ju.'ike inventions in the nianiuM* of Ih'ssemer 
Parsoiis. xdto, Diesel or to test the workin**; of lar}»e 
prime movers or to break new jyround in physics 
lliat has application to en^iineerinjr— more specially 
man- the border lines tliat tend always to be drawn 
too sharply when r(‘seareh is hij^hly ()rf»ards(‘d. In 
futiin*, the universities must maintain that 
irres])onsible (juality wliicli otherwise research is in 
dan«;er of losin**' pn‘cisely because now it is taken 
so seriously, as a matter of national concern. 

(’oiiMUj*' to the third hea<lin>»’, e?>., “ MMie 
IMiblic U(‘latious ” or enjiineerinji’ as its concerns 
the community, there seems to be an implication 
in much that is written nowadays that because rant»:e 
of enj^'itieerinji’ includes j^uns, ‘ battle-sidps, 
aeroplanes and taid\s, enjrineers are to be re^^arded as 
a class, more thaFi other, resi)onsil)le for the horrors 
of modern war. I'rof. Southwell records his protest 
jijUfainst these im])lications and <|Uotes from the 
‘])residential adilress to the Association by Sir Alfred 
Kwiiifr. 

•• MMie cornucopia of the eniyineer has been 
shak(‘n over all, scattering: everywhere an endow- 
ment of pr(‘viously unpossessed and unima^ined 
capacity and powers. Peyond qiu’stion many of these 
jiifts are benefits to man makinj»' life fuller, wider, 
healthier, richer in comforts ami interests and in 
such hapiiiness as material things can lU’omote. 
Put we are acutely aware that' the eiif^ineer’s j?ift 
may be grievously abused. In some there is poten- 
tial trauedy as well as present burden. Man was 
ethically iuiprepare»l for so ^reat a bounty. The 
commaml of nature has been ])ut into hands before 
lie knows how to command himself 

MMiere is no subject in which (dear Ihinkin)^ 
is wanted to-day. MMie dexsire t<» haml on 


r(*sponsibilily is so deep-seated, that the will to 
believe that v/e (muld have iuul the benefits of sciences 
without its risks and temptations has f»ained ground.* 
Pul knowleilae is of {iood and evil ; it is 
t)f its essence that we can not know- how 
to cure poison without knowina' poison and its 
acti<»n. how to control and use explosive, without 
ac'cjuirinj*: jmwer for harm as well as for jjood, 
Knowledj^e is not moral. (Jood and evil are*its 
opposite sides inse])arable in its very nature. One 
(*an not have sympathy with the plea for, .a (^essytion 
of scientific activity: it is arguable tliat on balance 
knowledge is undersirable. When men talk of 
benefic'.ii nt or ilestructive science as lhoiu»h one 
t'ould be free to ])ick and choose, it is ])ro])er to say 
that tlu'y hav(‘ not even be^iun to understand what 
science is. 

Increasin‘»ly it api)ears that nations are inclined 
to put trust in adroitm‘ss rather than in the sincerity 
<»f their statesmen.. Kthics an* out of fashion and 
while as individuals we may still admit the moiai 
imperative, tjie notion that motiv(‘s reco'^nisable as 
moral can have i)lace in international affairs seems 
now to be rejected as impracticabb* id(‘alism. 

Prof. Scuithwell believ(‘s that some scientific 
leaven is beneficial in almost any body of adminis- 
trative humanists. Rather tlian se(‘kin^- to defend 
the activities of en^dncei’s from the charjit* that (‘vil 
can come of knowledge misap])lied, mijiiit it not be 
better to undertake a harder task, tryin*!: to instil 
into the mind of the public a clearer notion of the 
aims with which the real scientific work is done. 
Ne'’m* have tjreater ])ow(r". of exposition been 
dev(»t(‘d to the ])ot)ularisation of seien(*e. It is not 
of the treasure found, but of the r/uc.sY, to sht)w the 
true man of scieiu'c, neither as a care-free <liletta?ilc 
nor as a philanthropist but seekirif? truth like the 
artists; a spirit that breathes in every book' ot 
seieiUM* worth the name. Let the scientist have llu’ 
eouraj*:e of the artists to exalt our (vdliiij^’ whih* 
ileploriiifi' the folly that has led-m^ and other nnm 
to misuse them. Let us not weakly (|uestion thal 
the }?ifts (d' science hold potential fyooil. The re(n»rd 
of enjrineerint*- is not such thal one needs feel asham 
(*(1 ofdhe calling. 

P. N. (/. 



Anthropology 


The Orient and Europe . 

•• 

— \ . laltriioil I'llllilc 

Pi^OFEssoR (lordon ChiNU* ujiliold !lu‘ cl.-iiins of 
IVliistory as an oxptMMiiU'ntal siM(*nc<‘. lit* poiiittMl 
outjli.-il Pjrliisrory is hastsJ iijxni solid I'acls Iik<* 
“ rohVs and niomimcnls ” wliit'li an* always availaldo 
for all to 1 ) 1 * t‘xaiiMM(‘il and verified. 

• 

Prof. CliiMo rritirally (‘xaniiiuMl tin* axitniis 
proptniiKictl hy Alonh'lius in ISIM) in Ids “ 77/r Orioit 
and Knropi.** 'Die rundanicntal a.s.snmpliofi ol‘ 
Montrlins was IHffnsiun. Montrlius roniparcd ilu* 
written reetn'ds of the Orient with those of illiterate 
Kiiroi)*' and eaine to tin* t‘ollowin»»‘ t'onelnsions : 

(1) ( ’ivilizatioii in tin* Orient is extn‘nii*ty 
aiM'ienl ; 

<2) ( 'ivili/at itin ean he difl’used; 

(d) Kh‘nients oT "ivili/ation were in t'aet 
diffused I'roin the ,i)i‘i<‘nt to Kurope: 

(4) The (lilfnsio?! til* historieally tinted 

Oriental types pnivides a basis for 
hrin^injr prehistorie Kurope withiti the 
fi'anie work of historie ehronolot*y ; 

(5) Prehistiirie Knroi)ean eu Mures are poorer 

than eonteiiijHirary Oriental eultnres. 

The antitpiity nf oriental eultnres is firmly 
estahlislied. Kxeavations in KyypI, Mesopotamia, 
Syria, Anattjlia have provetl it beyond tioubt. 
Keeont exeavations by Prof. Prank fort at Tel 
AKrab, Tel Asmer a?]<l Khafaje have emphasised the 
antiquity of the oriental eivilization ami the bwq^ 
duration of the Karly Dynastie A^e. Kurt her ex- 
eavations a*t Kreeh by the (lerman sehool have let! 
to the diseovery of the wall stumps of a gigantie 
etlifieo below the earliest dynastie temi)le ruins 
(Jenidet Nasr period) rested upon the ruins of a 
no less imposing building, vvhieh has be(‘n railed 
the Red Temple. The Red T<‘mple was eoiustruef 
ed on another imposing eathedral known as liime- 
stonc Temple, beeause of its unusual stone 
foundations. Below the tloor of tlie Ijimestoiie 
Temple 18 layers, marked by vyrious assoeiations 


of human oe<*ut)atinns were iliseovered. l*rol. 
(Miilde i)nts the date of the above eultnre r(mgb!\ 
at 4r)()0 \\.{\ 

( leobjgieally llu* dt'lla of Lower Mesopotamia 
is very ree4‘nt and mme knew' that if was the eradle 
of food |)rodiieli(m. 'Plie aT Tbaid eidtnre w'as 
alnxidy niatnri* and the spad(‘s of .Mallowan and 
Speiser in Syria and .Assyria have yielde^l the 
earlier stages of alT’bai*!. Relations with Lowuu* 
Mesopotamia wi're .so close ami cniil itiuons* t hal tb- 
diset»veries from the ])rehistorie b‘vels of (Jawu'M, 
Nineveh ami Phagar Bazar w’en* found ti> bt* 
parallel to those from the protfdii.slorie lev<‘ls of 
Snim*!*. lb‘of. Phibh* puts tin* <lale of these piM* 
historie finds to tin* btb milb'iiiiim B.t approxi- 
mately. Tlu'se |)rebist(u*ie fimis in (he Near KasI 
n*s<*mbb‘ Kurop(*an neolitliii' in liavitig the eonfimied 
use of tiu* poiish(*(i stom* adzes and some other tools; 
blit the earliest enllures of the Pertile Pr4‘seenl like 
its Karly Dynastie eities are so unlike anything 
known in Kurope “ as to seem ijiecuMinensiirabb* 
The Oriental Instil utt* of Phieago lias also diseov(‘r- 
ed the eviclenees of intereiuirse between Anatolia 
and M<*sopolamia. The Anatolian ebaleolil hie, 
aeeording to Prof. Philde seems to lu* rooted in 4th 
milleninm B.C. but the i‘arliest remains are quite 
nneertain. .\ll tln'se abov<* W'onid ajqiear to 

support axiom (I) of Montelius but the eonn<‘etions 
lM‘1w<*en .\sia and hbirope liav(* recM'iilly been 
provefl by lleurlley’s (‘xea vat ions in ALuMslonia. 
fb'urtley lias eonvineingly »b‘moiisl laltMl the 

Anatolian ancestry of the Karly Maeejhuiiaii Brtui/.e 
Age. TIu* Maeedonian relies ean be well eompared 
with the Danube basin ami then* was a (idtural 
eontiniinm traversing the Balkans eonneeting the 
Aegean eoasts with the Danube basin." These 
justify the vali<lity oi the axiom 01) of Mt-ntelius 
1.4., dilTusion from .\sia to Peiitral Kurope. 

Turning to the i)rehistorie ehronology of 
(Vntral Kiiro])e, Prof. Philde remarked that tin* 
tentative sugge.stion of the (*ultiire .sef|uenees made 
hy him some t<*n years ago Jiave now been fully 
corroborated by Buttler’.s inve.stigations in (lermany 
and Banner’s yesearehes in Hungary. The.se ])bases 
have no eounterpart^ in the Orient. The earliest 
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bronzo objects found in Centnd Kurope are asso- 
ciated with Aunjetitz culture and all the type-fossils 
can be traced back to about .‘iOOO in the Orient. 
Thus the beginning's of the Continental Hronze Age 
according to Montelius’ axiom should lie nearer to 
2800 H.(‘. than IHOO ICC. Oriental parallels can be 
found to the types found in the earlier period of 
Ontral Kurope of which Danubian I belongs to the 
earliest neolithic culture. The latter can still be 
limited by Tel Halaf and Prof. Childe would 
assign the dale of (ith millenium to both the 
above cultures, and according to him the 
Danubian VI l)clon'*s to 1200 ICC., the Danubian 
V to 1700 ICC. an<l the Danubian IV to IlOOO ICC. 
Under the 4th axiom of .Montelius only upper 


limits of the oriental analogies are provided 
and Montelius* ^th axiom appears now td be 
fully justified on the findings of early settled culti-* 
vated life be!icath the Tel Halaf villages and they 
thus seem tt» be more advanced than that of the 
ancient Danubians. The Vardar-Morava culture 
even can hardly be put in relation td' Oriental 
cultures. Objective |)roofs of cultural continuity 
between the Near Hast and Central Kurope by 
diffusion are still lacking and the beliefs regarding 
the foundations of agriculture, stock-b?eeding» etc. 
are mere hypothesis. The Halkan regions are ye^ 
unexplored and we must wait till (;onfirniatory 
evidences are forthcoming from there. 


Psychology 


Eye and Brain as factors in Visual 
Perception 

— II. 11- 'lliouleMfl 

Wk not only see with eyes hut also with brain, 
therefore the full statement of the physiological 
meehanism of vision wouhl include not only the 
.sensitive retinal surface and the visual areas of the 
cortex but the whole system which includes retina, 
optic nerve, visual area of the cerebral cortex and 
*ot,her .sen.S(»ry areas of the brain as well. 

The problem of vision caFi be studied by con- 
sidering only the activity of the retina to the 
neglect of other fjietors. This is the view that is 
generally fouiul in the work of Helmoholtz and his 
followers. They pi’oeeeded on the assumj)ti(m that 
the e.s.sential process of vision is the formation of 
a FI optical iFiiage on the retina and its transFuission 
to the vi.sual <*entres of the brain by means of the 
optic nerve. Differences between the sensation.s 
transmitted to the brain and the finisluMl percep- 
tion which appears in expericFiee were attributed 
lo the action of the higher processes of judgment 
and the iFiducFice of past experience. The ‘ trans- 
mission theory ’ of vision has no doubt enriched the 
sensory physiology the retina but it left mo.st 
of the field of pereei>tion untouched. 

Although the way was paved t'o'* the criticism 
of transmission theory, the i*val attack did not begin 


until the pnblieatioFi of \VertheiFner*s research i" 
* phi-FnovcFFieFit * in 1912. That the ti*aFismisslmi 
theory is not Fidecpiate tF> explain the phetioFFiena t)f 
vision can be sccff froFFi a vei'v siFFFple experiFiient. 
We place on a table an elliptical object with its 
long axis pointing directly to aFid froFu the observer. 
If his head is tlirectly above the object, it will, of 
course, look elliptical. If now^ he fuovcs his hea«l 
from the posit ioFi directly above, but still keeping 
it in the vertical place passing through the bmg 
axi.s, the object will at fir.st h>ok elliptical, but with 
a sFiialler apparcFit elongation thaiF when it is view- 
ed from directly above. If the head is now l(»weF- 
ed. but still kept in the same plane, the apparcFit 
shape of the object becomes more and Fuorc a circle. 
It then becomes truly circular and if the hea<l is 
still further lowered, the object appears elliptical 
again only now with the really longer axis 
apparently the shorter. The height at which the 
ellipse looks circular, it is found that the retinal 
image is not of a circle but of an ellipse with the 
vertical axis Fuueh shorter than the horizontal, that 
is, an ellipse flattened in the opposite direction. It 
is as if the shape that is .seen (phenomenal shape) 
is in between the real physical shape of the ellipse 
and the shape that is projected on the retimi (tin* 
stitmiilus shape). 

The arguments put forward in support of the 
transmission theory are unteiuihle, Likewi.se, the 



statement that an object enn be aeon in its stimulus 
char«icter by adoptiiiff a special ‘ critical ’ altitiulc 
is wronjf and untenable. Experimental data shov' 
,that the visual characteristic of an object is not 
a product only of the corresponding; hx'al stimiila 
tion of the retina or ot‘ a projection oT this local 
stimubttion on the correspondinj; area of the visual 
cortex but the product of the combined action oT 
Ihe different activities of the visual cortex. Further* 
analysis pr(»ves that not only do various parts of 
the visual cortex contribute to the visual appearance 
of the particular object but other sensory areas of 
the cerebral cortex also contributi's. This hypothe- 
sis can well explain the phenomena of size weij;ht 
illusion. The research shows that the exact hei<;]il 
at which each subject rei)orts tlie ellip.se as I(H>k 
inj; circular is somewhat variable and )nay ih‘j)end 
to some (*xtent on his mental attitinle, but 
the limits within whi<‘h variation, occurs in any one 
individual are small compared with the ditt'ereiices 
between different individuals. In tin* ease oT an 
individual the apparent shap(‘ of an ineliinsl ol»ject 
to its real shape r<Miiains more or le.ss constant ami 
a correlation as hijih as (K92 was found when two 
sets of tests were }»iven at an interval of two years. 
Similarly persons who have a tendency to see r<'al 
size of an oliject tend also to have a tendency to 
see the real shai)e and the real whiteness. The 
correlation laMween these* temleiicies are found \o 
be above O.ti. 

Experimental facts prove that for a ‘•ive*?) in- 
dividual the a])i)arent size* of an object { i.e.. elisc) 


decreases as the elistance becomes {jreater. A rela- 
tion Indween tihenonieiial and stimulus linear 
dimensions of an object at difl'erent distances has 
Ix'cn foiiml which lan be expresses! by the eejUation 
P— a I b S, that is to say fe)r any e)ne individual 
uneler unifenan ce»nelitie)ns e)f e)bservation, the 
appannit lint‘ar elimcnsienis of an e»bje'ct at differeiit 
elistance‘s change as if the*y were maeie u]) eif the 
sum of two ])arts, enie eif which re‘mains cenistant at 
all elistances while the e>!her is inver.sely propor- 
lie>iial te) the distane*e. The* abe)ve relations hold 
j;eieul \ip to a elistance e>f 10 m. meters. Exce])tion to 
this law has been nedeel but the case is rare. It has 
also been feiunel that the tenele»icy te) phenomenal 
rejiressieni im-reases with a};e. Pheneinienal ref;res- 
sion te» ival ee)hnir is alse) rc])e)rteel te) have bee?- 
e)b.se*rve*el in fishe's aiiel in chicks e>f three* nie)nths e)l F 

tin the* pi*actie*al siele e)f phene)nie*nal refrression, 
it e‘an be* saiel that a perse)fi with hiyh ])hene)- 
)nenal re‘r;re‘ssion can elrive e'ars me)re easily 
thre)u;»h a tratfie. 'Phis faed e*e)rroborate*s the* tind- 
in};s e)f the* Natienial Institute i)f lne.liistrial 
P.syche)le)j;y, The phenome*nal re‘j*rt*ssiem is atfectoel 
by certain elruus, e.e/.. alcolie)! ele(re*as(*s it while 
e*aff*e*ine* inere‘ase's it. 

In conelnsien) it can be* saiel that psycholotrieal 
stuely e)f visieni has unele*r;;'e)ne* a chanp:e during the 
last 2o yt*ars. Visieen is no hne^rer ce)nsielereel as a 
function of the* eye* aleme but e»f the* eye and hiifher 
e‘e*ntres, that is te) say the psyche)le)»iy e)f visie)n is 
ne)t the .se*?ise)i'y i)hysie)le»»y e)f the* e*ye*. 

.1. .y. Vi. 


Educational Science 


The Function of Administration in 
Public ’Education 

— .1. Sarffenl 

Mr Sarj;<*nt believes that the aelminislrative* 
maehine, jiartieularly in the jniblie e*ilnea1it)n 
servieie, is an instruni(*nt wfiieli, if impreeperly em- 
ployeel, may (liste)rl experimentation ami Jianiper 
research jnto method. This impact e)f admini.stra- 
tion e)n education is the subject of his rcviVw'. 

“ f^ilitical thinkers throughout the at;es have 
frequeutly defined e)r <l(*scril>e,el the lunetion ol 


aeiministra1ie)n. Of all their at1em])ts the one 
which appe*als me).st to a harasse*el eefiicial is the late 
IjonI Fisher’s cynical aphorisjn that it con.sists in tlie 
intclii<;cnt antici])ation of agitation. From a some- 
what less nejiative point of view it may he re^anled 
as compounded of deliberation and cxeciilion, of 
which the latter shoidtl but does not always follow 

the former Until 100 years a*;o the main 

interest of };overnment wa?^ to restrain men from 
living evil lives; since then the intention, however 
my.sterious ip operation, has been to help them to 
live good ones.” , 
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" But if dfvoluiioii is to roiiiain a neoesssity, 
aTuI j»:i*aiitc<l tin* ooiiliiiuaiico both of a democratic 
system aiul of the parental interest of the State, 
there seems no alternative. The really disconcert- 
injj problems for the future .seem to me to arise 
from the present nature of the local K*>vernment 
bixlie.s themselves. The first <lifticulty would ap])ear 
to lie in the unit, i.r., in the siz(‘ and ficofrraphical 
flisiribution of local j»-overnment areas. Jlecoj*:nised 
authorities, who are nuKstly foreigners ami seem to 
rej^ard our p()litical institutions with j>:reater 
enthusiasm than vve <lo ourselves, tend to cont^ra- 
tidate us on our inj'euuity iti a<l.iustinj' them to 
meet new social and economic needs as they arise. 
It would Ih‘ difficult to detect this evolutionary 
procesv at work .so far as local j'-overnment 
bonndari(‘s are concerned.” 

Amateur Ver.sus Professional Elements 

Dealing with the (piestion of amateur versus 
pi‘of(‘ssional ])ersonnel of the L(»cal Kducation 
;\ntimrities, Mr Snrjjjent writes: 

“ The most serious jispect of the problem to 
my mind is the steady and even acceleratiiifr 
<lelerioration in the amateur personnel which has 
taken j»laee since tin* War. This is particularly 
markecl in tin* case of the electeil representatives 
of tin* p(M)ple. The reasons are as plain as the fact. 
The most obvious of eourse is the jiap caused by 
the War itself in the ranks of those who, if they 
l^sid survived, would probably have been the first 
to iTlTer themselves for public s<*rvic<'. But this is 
by no means the whole or even the main explana- 
tion. The vast increase in the res])onsibilities laid 
ui)on local authorities by l(‘‘iislation since the same 
period makes it necessary that any mend)er who 


is to become really au fait with the busmess of 
education should be able to devote a considerable 
amount of his weekly time to it, whereas before the 
War it was ])o.ssible for a ])erson of averajye intellj,- 
«:enee to j^rasp not only the general lines of policy 
but also day-to-day happenings by occassional 
attendance at committee meetinf»:s.” ** 

• 

Mr Sarjyent notes the “ increasinjt tendency of 
Kducation Anthorities to consist of people w^ho have 
retired from w'oi'k, or have never had W’ork, or Who 
are in fact ])rofe.ssionals rather than amateV.rs 
because, as otbcials of political or other associa- 
tions, it is expedient for them to become members 
of Local Kducation Authorities from the ])oiut of 
view' of promoting the objects w'hich their associa 
tions have at hi‘art. It is no refleetiou on the 
personal inteji^rity of these last to express the oj)inion 
that they <*onstitute a serious danger to the system 
on the ground that if there is a bureaucratic habit 
of mind, and if as some |)eople believe it is inimical 
to jiood jroverninent, these peojde piissess it and 
briny: it to bear on their consiilerat ion of ednea 
tional problems without the saviny yi'ace of the 
])rofessional eilucationist ’s traininy in and 
knowledye of the p/n*ticnlar branch of administra- 
tion with W'hi('h he is dealiny.” 

Be objects to this development because of tin- 
risk “ which is iii'U’e than theondietd, of ifitellectual 
dishonesty cree])iuy into the <liseussion of edu 
cational affairs when the Authority contains any 
substantial number of members who are pledye<l to 
a set of oi>inions which may have a eross-beariny 
on purely educational consi<lerations. ” 

li. N. II. 


Geography 


Correlation and Culture 

— Ur filth Taylor 

Thk importauc(* of yeoyraphy in the realm of 
yeneral educatioi], its correlation with history, 
cidture etc..’ \vm* amony the problems discussed 
by Prof. BrilTith Taylor in* his presidential addres.s 
delivered before the (JeoyraphieiW Section of the 


British Association for the Advancement 
Science, Cambridye, 19;{8. 

The feature of yeoyraphy whieli yives it a spoeial 
place ift a yeneral education is. accordiny to Taylor, 
tlial it is too wide-spread in its interests tfr fit into 
any riyid division of disciplines, viz,^ the 'Physical, 
Biological and Social Scienc.s and the Humanities. 



It links up 1 Ik‘ iMivironmiMital st*ii‘iu*os »)t* (Joohijry, 
Physios, AsliMUKMny ami Botany with tho hiniian 
Soionoos of History, Anthropology, Sooi(»loj»y ami 
Boonomios. Tho t«‘ohni(|uos loarnl in tho roalms of 
t lOOffraphy, Biology and (Joolojry nia,y l)o oarrio<l 
aorosy to Anthropology, History ami Sooi<doy:y. 
(loo«Taf)hy is dolinod as a disoiplino o(»tioornod with 
tho (losoription, localization ami oxplanatit>n of tho 
(lata vvhioh rolato man to his matoriai onvironmont. 

, liooajization or chart i?ijf tho data l>oinf>: tho 
ossoTitial foatnr<‘ of (ioo»raphy, tho speaker, follow- 
ing? limit in^ton <loi>loros that many historians 
rouai'd a court intri<?uo as more important than the 
inflncnco of olimato, ri'liof, occupations, tfr., up«ni 
national character or upon spocitic historical situa- 
tions. Many (‘oonomii* historians seem to know 
little almnt how llu‘ ^(‘o^i’aphic environment in- 
llueiices not only tho availahio resources, hut also 
man’s desires ami the eiiorjiy with which In* works 
to satisfy them. 

Aecordin^^ to Matthew the cradle-laml stages 
of evolution of various related «^roups of hijihor 
iiiammals ean he deduced wholly from their <listri- 
hutioji in time and spa<*e, the marginal forms 
roprescntinj» tin* older stajios of evolution, while the 
latest forms occupy tho centre. This const it uti-s 
the Zones and Strata phenomena. The Salient 
(’ontro! of the environmental stimulus centHsl in 
South-( Vntral Asia was responsihle hn- the vast 
hiolofi:ical changes involved in chanjiiim' somethnif? 
like an antelope to a shee]). This stimulus persisted 
in the same reuion from early Tertiary times to 
about 10,000 B.(\, when the first stable civilized 
communities of man developed. The <lilTerent 
racial ‘groups of man must have originated in the 
same r(‘«»ion in about half a million years. Tin* 
major culture-chaimcs are also e.ssentially respon.ses 
to enviromm*nt -only far imnv rapid than bi(do}»:i- 
cal chaufics. The same region of hif>:h .stimulus 
must have witnessed the development of man from 
the nomadic hunter to the settle«l villa‘?e-dweller. 

Whereas the Alpine, Mediterranean ami 
Australoid races are j^enerally held to have ori»:inaf- 
ed in Central Asia, the author, led by the marginal 
distribution of the NejAroes and Nej?ritos assumes 
a similar orijrin for them. Thrust out from the 
cradle-land by climatic chancres, they i?iif?rated 
mainly ,to Africa, which was easy of access, and 
partly !(/ Melanesia by eireumventinj? the moniilains 
of Soiilli-East Asia, across the Eflst-lndies, probably 


iisifif? the alternately o]n*n ami drowned eorridor^ 
of the Sumla and Sahul lamis. The next di*ift was 
towanis Australia. Mijirations to America must 
have pas.seil rin North -Kast Siberia, during- warmer 
int<‘r‘?lacials win*!! tin* Behi'inju:' route was fe*asi))b*. 
and ineh!de<l the Anstrjiloids, ami Kskimos. ''d c 
Alpine-monjioloids mif*riited into the \(*w World 
at a tinn* vvln'ii the Ameriean eorridm* wjis 
a vailabie. 

Dia^rammatieally illustrating' tin* movement of 
ice-ea]>s in Scandinavia, the author shows how 
almut IS.rd)!) B.C. Swi'den lay nndei* the ice-eap, 
while. Tundra pbmts were tirowin}*' in muMh 
(Jermany ami Denmai’k. AI)o!it ll.(MK) B.C.. tin* i<*e- 
front retr<‘at4*(l mnMliward halfway alonj? Sweden. 
At this time fir trees wei*e f;i*ovvirm ami Jicolithic 
man ap)>eai cd in (iermany. though not on the 
P»altic. About 4,000 B.C. tin* ie<* re1reat<* l fiii’llier 
norlli, ami tin* lit* cov!‘i*(*d Scandinavia. Alony 
with tin* o,*!k, Ihi* hiji’ln*!* culture <d' bronz<* tools 
appeared in North (Icrmtiny. At the «l!!wn of 
history mod(‘rn conditions cann* to pi’(*v;iii; the 
beeeh beean!e the dominant tree on the Baltie and 
the Iron-aj*!* man }!ppeare<l. Charting' the distribu- 
li!)n of biiman races b(*foi*e tin* t)(*riod of mo(b*ru 
niij»:ration.s, tin* author shows that all the pnt^Tcs- 
siv(* nations <»f the world are built up of the Siinie 
three stoeks, riz., Alpine, \oi*ilie ami Mi*di- 
terra!!eai!. l)ilTerenc(‘s lik<* tlmse separatiii}?- the 
Eur<»peai!s. Japai!ese, (’hinese. Imlijins, Polyiiesijins 
ami .\merinds have been smoothed away in 
Kuropf*an Soil by their ejmipom*nt stocks ni 
Neolithic tlnn*s. Ibit a I'eal racial barrier beiriji' 
m!icb more difficult to ovci*conn* than cnllural 
difl'en*nces. it would take a hum tijnc for the N'ejiiM) 
problem to In* solved. 

A eommon lai!'^UJi^!* is oft(‘n tin* ehief cc!in*nt, 
linking* the vario!is raees and cults to form a 
nation. The main lani*uai»e f*i*oups with thcii* 
inter-relations <o!istit!itc an evolving <*ompb*x 
arisin*j it! Sonth-( \*ntral Asia and affected by wide 
migrations, the mar^'ii!al lan^na^e.s )>ein}z‘ the 
earlie.st. In the ()e<*ideriljil an*!i tbi* lan»'U{!y:es 
evolved in the followin>» »>rd(*r: -tin* aoj^lut inative 
Bantu and 'Ibii'kish, the amal^aimit in<» Hamitie- 
Semetie, Ba.s(|ue, Sumerian, ai!d the iiifecti(uml 
Aryan with its three suixlivisions,-- the Koifunu 
the P and the Snlcni lanj?mi‘»:<*.s. 'fin* stmly of the 
latter by staf*e diaj»rani.s correlates our scanty 

t : kuowled|i*:e as^to the early wave-fninls of the Aryai! 
laimuaucs aiid shows how they sprea<l towards 
India, Persia and Eujjope. 



Aryan is ?u)W spokrii l)y Alpines in (eiitral 
l'jiir(»pe, by Nonlies in the north and Alediterraneans 
in th(‘ south. It may he assumed that orifrinally 
each of these races had a distinct culture and 
lan^uati;e. Who then, were the first Aryan 
speakers? It is su{;»ested that the marjrinal 
Mediterraneans of South ami West Kurope (u*f*:inal- 
ly spoke flamitic l)efore l)(‘in^ con(|uered hy the 
Aryan speakers. On the northern marjrifi of the 
Aryan realm, where tlu‘ Nordics <lwell, there are 
the Altaic speaking? Fi?ius, many of whom are 
Nordic, like some north- Asiatics as the Altaic s]>eak- 
in^ Ostiaks of the Yenesei. The Altaic Ianj*:uaKes 
seem to have heen pushed to the marfrin hy later 
Aryan s[)veches. The Teutonic ^roup of Aryan 
has certain resemhlances with the simech of the 
Finns and the Ostiaks. Hence it is siur^frsted that 
the Nordic.s of (icrmany and Scandinavia orijifinal- 
ly spoke Altaic and later adopted Aryan. 

The Bas(|ue, a non-aryan lan«:uaKe, has some 
affinities with Ahkasian in the Caucasus, Altaic and 
some Amerind tonj^ues. Peake suggests that the 
earliest Aryan tonj»ues were introduced into Furope 
i)y the Alpine race from Asia about 1,500 H.O. 
Some four millenia before this, the Ali)ines were 
represented amonj^: the Danubians and at Dfuet. 
The author believes that the Amerinds who were 
pouriiifj into N. America about this time were 
of much the same race as the Al])ines. The Pre- 
Oaelic Alpiric inva<ler.s of Kunipe were <d' the same 
linjruistic zone and sjioke Haskiie. Subsecpiently 
the pre-Aryan laiif^uaj^e made room for Aryan, 
Icavuijr relics like Ahkasian. 

The jrraphs of culture-jrrowth hel]) to create 
a numtal t>icture of the proeesses involved in 
culture spreads. Staj^e diajframs illustratiiijr tlie 
j^r()wth of a city like (Miicajro show how it resmubles 
a ciuie, start injf at the hund)le houses of the orijrinal 
settlement and expandiii!*' with passajre of time. 
This t>hen(mi(‘non is comparable t<i a series of con 
centrii* craters built by the lavas in a jrradually 
inereasinjr volcano, <‘ach lava-llow coverinj*- part of 
the precediiif? fiovv and p\ishin»: some of the earlier 
lava to the periphery. Such “ Praters of (Irowth ** 
help us in our search for afiinitics of isolated tribes, 
speeches and cultures, and are used by the aiithoi 
fur studyiuir the racial ami linjruistic distribution. 

During: the twentieth century Geography has 
trended away fri^m the belief of Ritter in Providen- 


tial control and from Fnvironniental cotilrol as 
expounded by liatzel, towards the possibilisfie 
theory of Vidal de la Blanche, according to which 
our material evolution depends on which of tht^ 
possibilities we choose, llis ex])eriences in (^inada 
and Australia where the possibilities offered by 
Nature are more meagre than in Britain or P. S. A. 
incline the author tj» the second or geocratic view. 
Illustrating the industrial development in Panada, 
he slmw's how fishing, farming and fur were con- 
fined about 1750 to the east. By 1810 farming had 
extende*! to Detroit while Mackenzie was exploit- 
ing the Mackenzie river-basin for furs. ^In 1870, 
gold silver and iron mines were being exi)loited near 
the St. Lawrence ami on the Fraser river. About 
1880 began the migration to the wheat-fields of the 
])rairies. Since then modern conditions have ('onp; 
to prevail. As wheat grows only under favouraf)le 
<'onditions, all the fur country could not be utilised 
for wheat. Heme man has not been a free agent 
in all this evolution. He car» only accelerate, slow 
or hah a country’s evolution, but does not alter 
Its direction. The evolution of prescTd social 
grouj)s in Furopc* depend very slightly on nali(uml 
or tribal characteristics, but is almost wholly <leter- 
mined by the environmental controls of climate, 
topography and coal. 

Culture in the Twentieth Century 

Our education is still a battleground between 
co!iservatives and liberals. Interests in the classi- 
cal literature of a bygone age are still powerful 
in con.servative school, college and university edu- 
eatioi.. Since most cultured folk receive the main 
part of their education In the years from fourteen 
to twenty-two, these years must be wisely spent. 
Our youth must be trained to deal scientifically with 
existing conditions. Besides the specialised 
knowledge needed for a profession, edu<‘ati<m should 
include Biology, History and Geography. The 
attention of youth for a generation or t’wt) should 
be directed away from Physical Science to the 
difficult problems i>f Social Science, •(.//., (’om 
mufiism, Socialism, rJudaism, Nordicism etc, — creeds 
which are cultural facts and more vital to the man 
of culture than a conservative education bused on 
art, music or classic. 

A. J/. 



Conference of Delegates of Corresponding Societies 


The Importance of National parks 
in the preservation of the Fauna 
of, Great Britain 

—The 111* Ifon* the Karl of Onslow 

THi5,Rt. Hon. the Karl of OhnIow who presided 
over the Conference delivered an address on the 
** Importance of National Parks in the Preservation 
of the hWna of (Ireat Britain.** In defining the 
term ‘ National Park * he referred to Article 2 of the 
(convention for the Ih'otcclion of the Fauna and 
Flora of Africa held in London in 1934 (quoted 
below) and clearly distinguished the term as 
understood in (Ireat Britain and in other countries. 

ARTldiK 2 

1 . The exiiression ‘ national park * shall 
denote an area (a) place<l under puhlh* control, the 
boundario.s of which shall not be altered or aiD*^ 
portion ))c capable of alienation except by the 
competent legislative authority, ,(b) set aside for 
the propagation, protection and preservation of 
wild animal life and wild vegetation, and for the 
preservation of objects of aesthetic, geological, 
pre-historic, historical, archaelogical, or other 
scientific interest for the benefit, advantage, and 
enjoyment of the general public, (c) in which the 
hunting, killing or capturing of fauna and the 
destruction or collection of flora is prohibited except 
by or under the direction or control of the park 
authorities.** 

** In accordance with the above provisions 
facilities shall, so far as possible, be given to the 
general public for observing the fauna and flora in 
national parks.** 

** 2. TKe term * strict natural reserve * shall 
denote an area placed under public control, through* 
out which any form of hunting or fishing, any 
undertakings connected with forestry, agriculture, 
or mining, any excavations or prospecting, drilling, 
levelling of the ground, or construction, any work 
involving the alteration of the configuration yf the 
soil or the character of the vegetation, any act 
likely to liarm or disturb the fauna or flora, and the 
ii;itrodtiction of any species of fauna and flora, 


whether indigenous or imported, wild or domesti- 
cated, shall be strictly forbidden; which it shall bo 
forbidden to enter, traverse, or camp in without a 
.special written permit from the competent authori- 
ties; and in which scientific investigations may only 
be undertaken by permission of those authorities.** 

“ 3. The expression ‘ animal * or ‘ species * 
shall denote all vertebrates and invertehrates (in- 
eluding non-edible fish, but not including edible fish 
except in a national park or striet natural i;eserve), 
their uests, eggs, egg-shells, skins, and plumage.** 

The African Powers recognised two types of 
preservation of the fauna: (i) by the establishment 
of National Parks intended to atVord ns much access 
as possible to the general public; (ii) by the esta- 
blishment of Natural Reserves intended for scientific 
purposes and, therefore, not open to the public 
except under very definite restrictions. The appli- 
cability of the African (Ainveiition to the utili.sa- 
tion of National Parks of (Ireat Britain was 
examined by him in detail. The Standing Committee 
on National Parka of the Couneil for the Preserva- 
tion of Rural England and Wales laid down the 
policy that (Government should declared that the 
establishment of National Parks is an essential 
national service ami should set up two National , 
Parks (yommi.ssioiis, one for England and Wales and 
the other for Scotland, with a joint committee co- 
ordinating the two, and provide funds. 

The principle of the cstahli.shment of a National 
Park devoted mainly to the preservation or our 
fauna has been adopted by a number of authoritive 
Societies interested in the matter. The President 
suggested that the thousands of acres of deer forest 
on the West coast of Scotland would be the most 
suitable in Great Britain for the creation of the 
National Park, and discussed in detail and from 
various points of view why such a Park should be 
in deer forest and not contiguous to grouse ground, 
and how the three species of deer — red, roe, and fal- 
low deer — can be kept under check. It is essential in a 
Park to keep sufficient deer to be visible to the pub- 
lic in their native haunts, and to shcot poorer ani- 
mals and oldexk stags and hinds, sparing the big 
stags with the goo^ heads. He thought also that 
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National Parks could very well be utilised for the 
preservation of the stock of various other species 
i>f animals such as wild cattle and jyoats, foxes« 
bad^rers, stoats, weas(?ls and others. Some s])ecies 
which are becoiiiinj? rare as the wild cat, the pole 
eat. and the pine marten which live in woodland 
country mij^ht also be afforded a<iequate protection 
in the National Parks. The preservation of rodents 
in the northern clijnate mi{<ht not prove as diflicult 
as that of the rarer bats which arc restricted to the 
South of Knfjiand. 

The National Park niinht also be made to serve 
as a strict Pird Sanctuary, and if at least a part 
of the Park is close to the sea the breediti}; of sea 
birds could be encouraged. 

The President next discus.sc<i the question 
whether it would be desirabh* in a National Park 
to attempt to acclimatise animals whieh have 
become extinct in (Jreat Pritain. The elk which 
became extinct in pro-historic times ]iiij*h( not do 
well if reintroduced, hut the reindeer, the wild pif; 
and the heaver whieh became extinct only in the last 
few centuries mi^ht ])rofital)ly he reintro<luee<l. The 
only difficulty would he in rej^ard to the rijylit type 
of food to feed them with in Scotland. Put he 
would, however, lie on the side of caution in rej^ard 
to the whole (|iiestion of the in1rodu<;tion of 
species which have heeome extinel. Exception mif»:ht 
be made of the Irish stoat which is a denizen of the 
Pritish Fsles or of the lemitiinjys, hut the ease of the 
musk rat and the jjrey s(|iiirrel which proved to be 
a nuisance should make one very earel'ul alH»ut fhe 
introduction of species of foreign oriM:iu. 

The address next dealt with th(* difficult ques- 
tiofis <»f finance and nianajfcment of the National 
Park. Forest country in Scotland was a f<ood deal 


cheaper than it used to be, and it should not be 
impossible to acquire with the aid of (loveriiiuent 
or by meaim of public subscription a large area of 
forest land. A National Park would not be « as 
expensive to the nation as a <leer forest to the rich 
man, for there would be a steady income as in the 
case of the National Kruger Park of Soifth Africa. 
A hotel or rest-house which would maintain itijelf, 
roads and footpaths to enable people to get about and 
see the animals, a staff of keepers, pony men, dog 
men, and watchers to keep the anintals within 
bounds, ward off poachers, and to prevent sightseers 
disturbing the sanetnary are all that, would be 
needed for the efficient nunuigemeid of the 
National Park. 

Tu regard to the management of tht‘ property in 
Scotland housing the National Park the address 
referred to the ideas i)ut forward by Sir Peter 
Phalmers Mitchell. xVceording to him the popular 
functions of the National Park w'ould he entrusted 
to delegates appointed by Kdinbiirgh, (ilasgow, 
Dundee and Aberdeen, working with delegates 
appointed by the Council of the Counties in which 
the Park was situated. The Coverning Pody of the 
Nathmal Park would include a i)anel of naturalists 
interested in Botany, Zoology, and two field 
naturalists with special knowledge ol* plants and 
birds. The meiubors of thi.s panel might bo selected 
by the Principals of the four Scottish Universities 
and by the Fresitleuts (d the Royal Society of 
Edinburgh and of the Highland and Agricultural 
Society. Apart from the staff' concerned with the 
general regulation of the Park, the scheme contem- 
plates the appointment of a warden or ranger chosen 
by the panel of Naturalists, whose sole duty should 
be the eonstanl study of wild life in the Park ami 
all its flucliiations. 

H. S. /»'. 


I of the PreMeni’ud Jddrexxes of the Botatiif and Zoolotfif Sretumx are 

to appear in the nejrt ixxne.] 



SUPPLEMENT—Abstracts of the Sectional Presidential Addresses at 
the British Association for the Advancement of Science, 1938 . 


Zoology 


Oceanography and the Fluctuations in 
the Abundance of Marine Animals. 

* * Sluiil4*y Kemp. 

()(-F,AN(u;iiAiMiv is till* science of tli<‘ s<*a. It 
iiw'hidos si<Mi-clM‘iirK*al work, <M)as1al siirv<*ys. 
soiiiMlin^'s aihl sliulics of and ('iirronls, marirn* 

zutiloj^y and lailany with s«»iiu‘ ;-i(‘(do‘»,\’ and <‘V«‘n 
nn‘1i‘oroli)^y. 

Mojlrrn orcanojirapliv roally la'^an alwuil 70 
y(‘ars a^'o with tin* (‘slahlislinirnl of 1ii(‘ firsi inarint* 
l>ioloj*ical station at Nai)l<‘s. Siiu'c (Ikmi mnuoroiis 
niarino (‘xpiMlilions hy sporially (Mpni)i)<'d irscaridi 
vessels, as well as jL!(‘o»»i*apliieal ainl other expedi 
tions have ^‘iv(‘n ns niiieii lvnowle<i^‘(> about the 
oeeans. l»nt «)eeanic‘ expeditions must he supple- 
ment (‘d l)y lengthy and detailed stmlies in hiolo^ieal 
stations and in many j)arts (d‘ the world these 
I'aeilities are ipiite inade<piate. Ohservations on 
other faunas are now essential to rui'ther progress, 
and a well'(‘(piip|)ed tropieal station in oiu‘ of the 
riehest areas ol* the lndo-I*aei1i(* re*iion is an urj^ent 
neet-ssity. 

State h^ishiM'V I jahoratories hy their intensive 
studies have ^iveii us eomplet<', t)r ahm»st eomplet<‘, 
aeeoiints ot' the natui'al histtiry of a numher ot‘ 
fishes with detailed information far beyond what 
we possess for any other marine or}»anism. 
To aecpiire this knowledge is a Ion**’ and arduous 
task and as yet is by no nu'ans finishe<l. The 
application of seientifie methods is showinjr the 
way in whieh stocks •of fish can be utilized to the 
best advantaj^e, an<l the su(*eess (d‘ fishei'y predie 
tion must fiave struek <‘V(*n the most casual observer. 

The rai)id jiroyress in oct'anoj^rajjliy is thus due 
to these three aiireneies: t«> the exf>e«Iit ions, tin* 
marine stations ainl the fishery d 4 ‘])arlments. 

A most important feature of animal TdV in the 
sea is the 'constant occur?*ence ol laryi* VcMgj'iat iiuis 
in nbunjiance, wliieh, though possibly not {'renter, 
appear to l)e mor(* j»eneral in their incidence tluin 
in land animals. 


I'he •^reat annual IliK't uat ions in the abundance 
id* a fish fish bi‘hmeine to om* yi‘ar class may bi‘ 

fifty times as numerous as those id* anotlnu’ ar«‘ 

niiistly attributable to i'veiits whiidi happt'neti in the 
early nmnlhs of thi‘ fish’s lifi‘; and thioa* is ^ood 
ri^asiin tii hopi' that with im|>riiv('d kni»wl(Ml^(‘ of the 
spawning' art^as ami of tin' i'nvironnientaJ faidors 
ibirine- the critical pcriinl the i-auscs of thrsi' annual 
ihict nations will in iliu' ('oiirsi* bi> liisi'ovi'rcil. 

It is bi'comine ai>i)arent. ln)W(‘Vi*r, that there are 
(dher oviT riilinii* iidlin'iiccs at WiO'k, which ind iudy 
affi'ct thi' abundains' id' mariin' animals, but may 
brin^ about ^nsit (‘halites in tindr ilistribiition. 
There hav(‘ been vi*ry niaikiMl chanecs in the west- 
ern half of tin* (Mianiu'l during- tin* past si'ven or 
i'ijiht yi'ars ami tin* I'vidi'iiei' poirds to the existence 
id* loim-perioil lluctuations which an* supi*i‘posed 
upon the mnanal annual lluctuations. 

Mr h\ S. Kussell has foinnl that in the Plynmuth 
area from llldl onwanis tin're has bei'ti an aiarmina' 
ilisoM'ase in tin* abundance id’ larval fish of all 
specie's. 

This idianjic is apparent in tin* Plymouth 
herrinj* fisln'ry. which is now virtually non-i'xisfjrnt. 
Table I »ivi>s the retui’us id’ tin* lh‘i*t i>f steam 
ilnfti'rs from Lowestiift whii-h annually visit Ply- 
mouth in tin* winti'i*. 

TJie si^'nificant ])oint in this Tablt* is tht' marked 
chanm* iu the composition (d* the catchi whieh 
)>e^mn in I9dl-I}2 the winter of the year in which 
the summer spawnin'; fish larvai* showi*d their first 
sij^iis id* ili'diiii'. Prior to 1921-22 herriim', not 
moi-i* than six years old, always formed at least 
lwi)-t!jirfls of tin* catch. In that seasiUi the 
Viuin^rer fis/i Wi-n* only 02 jwr mil itf ilio titlnl 
whili* to day thi*ri* are li*ss than 20 per ci'iit id* the 
yi»nn«.'i*r and nmri* than SO per i'i*nl <d* the i)hler. 

This chanj;i' was not immeiliati'ly reflcctcil in 
the size of tin' catchi's i>n amount id* the Ciuisider- 
able sti)cks i>f itider fish. Put as jhi>se passcil oiH 
thi*y were imi rephnoMl. by any ad<>quate number,s 
ul* the younger^ y€ar classes. The number of 
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Tiowestoft drifters which visit I'lyinouth for the 
hcrriiif? season has fallen from over 100 to only one 
in the last season and the weight of fish landed from 
80,000 ewt. to under :U) ewt. 


'J’AOl.K I 


Srason 

(Dec.- 

Jan.) 

Weight 
landrd 
in ewt. 

Number 

uf 

steamers. 

Average 

weight 

per 

landing 
in ewt. 

r-*crrcntage 
enmpoaition of 
catch by age. 

6 years 
and 
under. 

Over 

6 

years. 

1924-25 

83,000 

80 

40 

91 

9 

1925 2() 

82.800 

153 

23 

82 

18 

1920-27 

45,900 

129 

17 

00 

34 

1927-28 

82,800 

77 

d<0 

83 

17 

1928-29 

42,200 

81 

27.5 

81 

19 

1929-30 

34,300 

54 

39 

71 

29 

1930-31 

44,100 

75 

33 

72 

28 

1931-32 

21,000 

52 

18 

52 

48 

1932 33 

47,800 

85 

34 

35 

05 

1933-34 

29.780 

85 

30 

35 

(>5 

1934-35 

40,000 

91 

28 

25 

75 

1935-30 

33,800 

105 

10 

<20 

>80 

1930-37 

1,700 

50 

(i 

<20 

>80 

1937 38 

28 J 

1 

9.5 




Ttie stock of herring on the north coast of 
Doiiepil shows a pronoiniced <h‘clinc which he«»ari 
in I9il0, some ei^hteefi months ])eforc the change in 
th(' coiistitution of the Plymouth shoals was first 
seen, and tin* industry based on this fishery lias 
suffered ^n'catly. Conditions at Plymouth and on 
the Donegal coast are not idcnti<*al, and the annual 
lluetuatioiis have thus not operated in exactly the 
same way. Put the shorfaye of herrinf** in recent 
years has been accompanied, just as at Plymouth, 
by a jireat reduction in the numbers of the earlier 
year classes, and it is thus possible that the same 
loiij»: ))eriod iluctuation is affectinji; both areas. 

Since lihll there has been a marked change in 
the amount of phos])hate in the offshore waters. 
Records show that the jdiosphate is at its maximum 
ill December and January. The iihytoplankton 
crop is limited by the amount of phosphate in the 
water, so the winter' records indicate the quantity 
of food which >vill be available for fish larvae, and 
as seen in Table II, there, is an erident relation 
between the amount of phosphate and the abundance 


six months later of the larvae of summer spawninfr 
fish, (kmipariiiff the two four-year periods we niid 
that the decrease has been about *‘15 jier cent. The 
fact that the larvae of summer spawniim fish we\;e 
the first to feel the adverse conditions and that 
those of the sprinji: s])awniiifi: fish were not seriously 
affected until 19^5, can, in thory at Icasr, lie ex- 
plained in terms of nutrient salts; a reduced crop 
of phytoplankton means a smaller snjiply of 
zooplankton wdiieh will mostly he consumed by the 
spriii}*: larvae, leaviim* little or none for hose tihat 
come later in the year. 


TAHLE IF 


Phosphair 

in priced- Young fifth SUffitfa. 

Year, ing winter (lesftClupcoidft) ? 

*/( devia- . - - 

tion from Summer Spring Total No. S. eirgans. S. letosd. 
mean. Spawnrrs. Spawneift. HXK). Vt 


1922 

> 1 16 






I92i 

> t 27 






1924 

. f-27 

6% 

2,111 




1925 

1-9 

140 

1.510 




1926 

. 1-16 

‘X)9 

2,051 




1927 

2 

170 

1,014 




1928 

. 1-21 






1929 

■ !2.i 

12 i 

502 




1910 


4(J3 

1,114 

91.5 

94.1 

5.9 

1911 

. 7 

210 

1,395 

117.1 

16.7 

83.3 

1912 

16 

197 

1.359 

llfl.l 

6.2 

93.8 

1911 

5 

117 

1,220 

117.4 

4.7 

95.1 

1934 

. - 14 

79 

I.0()5 

94.5 

1.5 

%.5 

1915 

23 

37 

393 

4H.2 

3.6 

96.4 

1916 

. 16 

115 

372 

24.0 

19.7 

(>0.3 

1917 

. - 14 

174 


26.1 

3.8 

%.2 

1938 

16 


m 





Renewal 

of the 

phos 

iphate in 

llu* 

(!hanncl 


appears to he largely dependent on an intlovv of 
mixed Atlantic water, rich in phosphate; and the 


normal water movements otT the mouth of the 
(fiiannel have aiiparently underj^onc marked alter 
ation in recent years. Direct proof is lacking, hut 
evidence is affonled by the disettvery that certain 
l»lankl(»nic species may be used as indicators of 
water-masses, particularly Sagitta species. 

We thus have evidence from four separate 
sources of the changed conditions which have pre- 
vailed- in the Channel since 1930-31. These sources 
are (i) the winter phosphate maximum; («) the 
numbers of fish larvae; (m) the eonstitiitiou of tlu^ 
spawning herring shoals; and (iv) the predominance 
of one or other species of Sagitia* 
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The view Ihni this Ini-j^e Jilteratidii is linked 
wiHi h^vdr*oj?ra])]iicnl ehanjies is (‘nrrohornted by 
eontiiuious l•e^:(»rds oj* flu* <*un*eMts in llie Stniils o(‘ 
l^iver iinnle with tlie (’jirnithers di-il'l indit-ator. 
Water ran enter the \uv\\\ S<*a h»>tl» I'rnin the 
Knjilish (^haiinel and roinid tlie north ot‘ Seotland 
and Dr* (^irrul hers inl'ei’s that these wat(‘r masses 
are o|)i)osed to om* anotlnw and a<*l in a sort ot' 

‘ hnlVer relationship.’ At the \‘arne Lij^htshi]) the 
relative strenj^ths of th(*S(‘ two I'orees an* indit^ated 
hy» a elrtm^^e in the direi'liim of the enrreiit. 
Dr (’arruthers has ealeulated the dirfi-tion ol' th- 
resiiliial current h)r each year sinec* H)l2(J afid his 
fijiiires show that IVojn l!);»l onwards this residual 
eiirrent has swnnj*' towards the north and has eon- 
siderahly less of the easterly eimipojieid wddeh is 
l)ossessed in the earlier years when hij*!! winter 
values for phosjdiate were* observed at Plymouth. 

We may suppose that this lon^-p(‘riod tliietua- 
tion at the mouth of the (Miannel will ttid in due 
eourse, hut we have no iiu'ans of know'inu- wlum this 
w'ill happen. When the <dianiie < omes it will he 
heralded, we believe, by the ladurn <ii‘ Saf/ilht (h</<tus 
in larne nnmhei’s, and by a niark<'d inert'ast* in the 
wilder pliosphale maximum. Tin* llsherman will 
presumably not (ind any imiiU’diate improvement 
in the bottom lish, and when Ixdter eonditions 
ladurn he must wait until the inereased numbers 
of laiwae ‘•row to lish of markelahh' si/e. 

Iveeords id' the temperat un* and salinity ehau}.*es 
at the western end of the (Miaiiiiel show lar'^e 
])eriodieal iiieiirsiotis of low salinity water while at 
olh4‘r perioils patehes id' unusually hi^h salinity 
moved eastwards up the Chaniu'l. However, <inly 
the phosphate data show any eorrelation with the 
marked biological cdian^c's. 

In 10‘JI an exceptional inllux of Atlantie w'at«*r 
lillcMl the* Dhannel and tlocMled into the North Sea. 
Salinity and temperatiiri* were miieh above norma.1 
and numbers cd* uniisual planktonic* organisms of 
Atlantic* oij'i^in a])peared in the North Sea. Dne 
ini^ld think that sueli an influx as this w’ould benefit 
the berriny: lisberies. but aetually at Plymouth, at 
liowesloft, Varnioutli, Hrimsby and North Shields, 
the herring: fishery was niiieh below normal. 

Thus ineursioiis of Atlantie water iwto the 
Channel npiy ])e detrimental to the bioloj^.v cd' the. 
area, or they may be advantajireuus by brinjriii^ 
phospha'tes and other nutrient salts. Kvi‘n If dc‘fielc‘iit 
iii piiosphalc* tliey may lirintj; lai'j*e cpiaiitities 


of ]>binkfon tmovidinj* immediate* food for larval 
fish. 

Thus wdiat \vv may call the biolouieal c'ondition 
of the water is the imi)ortant factor aiifl this, no 
doubt, is to some extent detc^rmined by the .season 
of the year. P»ut it is i)erhaps more probable that 
iipwelbsl water, rich in tin* nutric*nt salts whic*h 
are always to be* found in the lower layc*i*s of the 
oc*e‘an, is the* potent source ed' surface enrichment, 
ami of the* conditions in which such u]nvc*llino oc*curs 
we are* very larue*ly ijiiioraiit. We* lac*k the iiec*essary 
«lata and can me‘re‘ly s])c‘iulate on what may be 
haiipenin^' from anah).i*y with what is known in 
ofhe*r are*as. 

Sniae* thirty yc*ars ajio .Mr D. d. .Alallhews 
show'csl that to the* south of IredamI the*re is an 
extensive c'yclonie* or I'ounler-clockwise eirculation, 
and In* suu jested that this mi^ht prove* of conside*r- 
able blolourical im])ortanc'c‘. ‘ If the* stre*n^tb of the 
cyclonic .system varies from year to ye*ar, so will 
the* c‘haraetc*r of the water at any place* within its 
iullue*eiee*, sue*h as tin* ar<*as of tin* drift iie*t fishin«^‘ 
olT the* mouth of the MnjJilish Channe‘l anel edT (he 
the* south c'oasls of lre*land.’ 

'rhe*se e*ve‘n1s in the* Plymouth a?*e*a toj^elher 
with e*viele‘nc(* from otlu'r soiirees show’ that major 
alte*ralie»ns e*xtendin'-i’ ove*r a Ion”’ te*rm of ye*ars are 
by no mc*:ins unusual, though the* hydro^rajildeal 
chan.iic's, to which they may he* due, may not aUvuys 
be* tin* same*. 

'rin* Ibict ual ions of the cod tislicries on the* H(*ar 
IslamI blinks and off I In* West (irce‘nland Coast a*H* 
instances to which oIImts miobl be* a'bled. *riie 
pn*.scMi profitable* fisheries in both arc*as wei’e 
])rt*cc*dc*d hy a pc-riod of years in w'hie*h enreful 
testing- of the haidvs yic-lded vc-ry fi*w cmmI, while 
e*arly rc*c*orels sbeiw llial c*oil bad bc*en very plenti- 
ful in prc‘vioiis yc*ars. .\ll these ehanjics are 
;ipparc*nt ly eiin* to the* same* e-airsc* in rc*cc*nt yc‘ars 
tin* entire* arc‘:i from Hreeidand to Pi(*ar Isiand has 
bc'C'ome* a pjireeiably warme*!*. 

An imrcaseil se‘a te‘mp(‘rat lire*, possibly l.O^’C to 
2.t)’’C. has allowed various s]>e*<‘ie*s ed' fish to extend 
beyond the normal limits ed' their distribution so 
(hat produetive fisheries have appeared in aivas 
which formei’ly wuudd not have yieUlecl an aele*epiale 
return. At some future elate eonditions will pro- 
bably re'vert to normal and time w’ill eome* when 

tlie*se lucrative fi.slieries will ee*ase to exist. 

§ , 

Siirne tin; only source from wbieb wmrm water 
can euiue is the Atlyntie drift, in reeeuil years this 
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(Iril’t must (‘ithor luivo iucri'.-isiMl in volume or in 
the tt‘mi)(‘ni1ur(‘ of the wnlei* it enrries. 

It is l)<*lieviMl tluMT ;ir<' two Jislinet kimls of 
HuetuntioMs, both hiiviiij^ a ])ronouneeil (‘ffeet oiv 
marine fauna. Normal annual lluet nations form 
the basis of lisherv pre^lirt ions ami \v(‘ bolieve tln*ir 
eauses thoujih our l\iio\vhMl.ii<‘ of these is small- as 
well as theii* im*i<len('e, to be restri<*te<l b<»th in 
spaee ami time. 

In eontrast, are the lorm |)(‘ri«Ml tiuetuations, 
whieh extemi ovei* a t(‘rm of years ami involve 
miieli lar.u'ei* .areas. Tlnw may mask the efVeets of 
the annual fliietuations ami at times nMider fishery 
])re(rM‘ii<m unr(‘liable. 

The (•videne(‘ imli( files that loij« period lluetua- 
tions may be brouj^ht about in entirely different 
ways. In the (’hanm*!, api>arenlly, the ehauj'e ean 
be traei'd to a delieieney in |)hos])hate, while in 
more northm-ly an^as it is due to an imu'ease in 
sea-temp(‘rature. lUd, thoimh there is this wide 
difTerenee, the two sets cd’ eireumstam-es have this 
in eommon that th(‘y originate in the open Atlantie 
at the ed;i'(* of the eoiitiiKMital slope or farther to 
the west. It is here, in m*eanie waters, tliat the 
eauses of these larye alt(‘ralions in Kurop(‘an 
fisheries must lx* sou;;ht. 

Three mutually eonllietiim' theories are extant 
reyardiim' the eireulation of water in the North 
Atlantie, but. a bejiinniuii' has beeii made iu the 
study v)f the hydroj^raphy (d* tlu* North At la id ie by 
Amm'iean, British and Continefdal seientisls. 
(Nifiiliarable data are neee.ssary from our own waters 
if the work is not to losi* mneh id' its value. 

In eonelusion Dr Keiii]) rails attention to the 
urjicid need, throimhout a very lar«;e part (d’ the 
Piritish Kmpire, for greater aetivity in the seientifie 
administration of the fisheries, for to himsi‘lf, at least, 
it is ap[)arent that the lessons whieh loii”' years of 
experienei* have taimht him and others in Krijrland 
are not j»enerally understood elsewhere. 

The iilain faet is that in the Km])i]*e as a whole 
we are deplorably defieimd in fishei-ies admini.st ra- 
tion. To this broad statemeid there are of eourse 
some exeejitions sueh as the Irish Kree State, 
(kinada and Newfoundland, and eolonies sueli as 
the Straits Settlemmits and (\‘ylon. Australia has 
at last tak(‘n the wise step (d‘ founding a (Nmimon- 
vvealth fishery /lepartmenl. In South Afriea the 
fishery staff is utterly inadequate, ruiid in India, 


where fisheries re.seareli has immense possiliililies, 
there is apparently little hope that pnqier aetion , 
will ever be taken. In India fisheries have been 
Iiamled over by the (Vntral (lovernment to tfle 
provineial administrations. (’oiiseiiueiitly some 
provinces may have a seientifie staff of oiie, otiuu's 
none at ail, whil(‘ Madras, whieh is mueh the miokI 
enter|)risina' and puhlishes a Dishm'ies liulbdin, Imis 
three. In sueh eouditioiis fisheiy work on any 
mlequate seale is elearly out id' the qiie.stion ami it 
is not possible even to be‘*iii tlie aeipiisirioii of*the 
fiimlamental knowliMlno that is (‘ssenlial to fulun* 
liro^ri'ss. Japanese Irawliu's, taking- ad'.autaj:»e of 
the eomiiltde la(*k of development (d‘ the ludiau off 
shore lislieries, are now visit iuj^ the Day of Ib'imal 
ill inereasiim* uumbm's, ami there is perhaps a 
])ossibility that their activities will cause the 
(loverumeut of India to realise how baekward they 
an* in fishery administration. It is (‘videiit that 
littb* or nothiim’ eau be expeeled from oiu* or two 
m(*u working' iu isolation ami that oidy an alMmlia 
serviee, with the rsiiril dr rarps that sueh a service 
woubl have, eau be suHieient for India’s ‘irowin*^- 
nee<ls. 

It has taken more Ilian a (piarter of a century 
of intensive cooperative effort by mo.st of tin* lead- 
ing Kuropeati nations to buibl up the information 
that we now possess of tin* fisheries round our 
coasts. Vet our information is not within si«»ht id’ 
beinj*- eom|)lete. JInt we liavi* mad(* a Ix'^iiimiii}^ 
and are aware of the defieieneies. Administrators 
arc still prone to (‘X])ect a rapi<l solution to any 
([nest ion whieh they .submit to seientifie impiiry, bur 
in almost every problem wliieli touches marine 
biolo^^y it is essential to [lossess a baekfi'ronnd (d‘ 
fiindamenial knowdcdKc whieh ean only be accpiired 
by loll”’ years of patient stinly. 

Ill many other parts of the world, however, 
not even a beyinninf? lias yet been made. Throimh- 
oiit almost the whole of the vast stretch cd’ the Indo- 
Paeific region there is scarcely a fish ^ whose life 
hi.story is fully known. Of siudi matters as aye, 
rate of growth, spawning: periods, food and migra- 
tions, the ineidenee of fluctuations, seasonal or id her 
chaiiyfes in the environment, notliiny: is known. H 
is surlily Jiiyh time that the importance of such 
kiiowledy:e is reeo}*:nised and that early steps are 
taken to lay the foniidalioiis of fishery seienec 
thronghuiil the Empire. / 

— 7i. S. /f. 



Botany 


"fhe General Physiology of the Plant 
Cell and its Importance in Pure and 
Applied Botany u. snion 

Stahtinu rroni llip limt* wIumi \\\v (*clliil;ir strurliiiT 
(►r pljiiit and the irlatioii of proloplasiii In lift* wvvv 
Uiio'wn the a<l<li‘t‘ss lias dt'alt willi tlu* projuross ni* 
the knnvvlt‘d^(‘ oi‘ pn)1()plasnii(* jiroinTlifs (d‘ plant 
r(‘S|)ira1inrt and salt alisorjiliiwi. 

Rpspiralinn, aksorplinti and cxcivl inn nf 
wain* and <lissnlv(‘<l siihslanccs ai'n llu‘ prnpfi*! it‘S 
<d’ livinji plants I'nr an ninlt-rslandiinf ot‘ wliifli a 
l\nn\vl(Ml''c ot* ]n*nlnplasiii and tlu' ct'll system in 
whieli these physiolooii-al ppoecsses are taUiim- plaee 
is esst'iilial. It has been hmji realizt‘<| that the 
riiiKdiniiini*' of |iianl maehine <lepends nn tht^ 
haniionioiis ^V()l•kim.* of all plant aetivities. 
Sinet* such aetlvitit'S are <M)iifrnlled l y piM»tnplasiii. a 
stinly (d* ])hysieal and ehemi<‘al ('nnstitiilinn nt* that 
suhstanee ha«l been umlertaken t<» (Mmneet tlu' 
j)assa<>e into and out I'rnm tlie ('(‘II of water and 
dissnlvt'd substaiK'es with the existeiK'e td’ an external 
|)r(d()plasmi(' layer, ehemieally different from the 
inner part (d’ eytnplasni. The presence of vaeindjited 
(*ell and iirotoplasm are the necessary conditions on 
which salt absorption is dependent since any 
disturbance in them leads to tin* alteration td’ water 
relations of plant cell. In respiratoi-y pna'css the 
function of the pndojilasmie mass is to supply the 
necessary en/yim^s. 

Although ])roloplasm is the basis of multi|»le 
activities, the striK'ture (d* it has been till now a 
matter of diverse ('(mjecture ; but intrinsic difference 
of ])rotoplasm id’ one ()b,ject frcmi that ((f another is 
very evident. All that is known (d‘ prcdoplasm is 
that it presents a system with a lai'j'c iidernal 
surfa(*e in which there .ire various phases «d' different 
eliemieal eompositioii. One (d* the characteristic 
fealur(‘s of sindi a system is that it is continually 
absorbiiij; oxyj»en and "ivin;; out carbon di(»\ide. 
Since this proe(‘ss invndves the loss ol matei'ial Irom 
the protoplasmic complex a tendency to replace 
that loss in the movement (d* materials intodhe (tII 
links lip Ihe proci'ss of rc'spiration in plants to 
absorplidii of dissolved sub.stances. Krom the lime of 


Sach the fundamental idea (d' respiral ion in resi>cct of 
j*as exchange with tin* outside atnnisplu're ;ind its 
importance on the physiolof^y of c(‘ll were known, 
but the actual mechanism of the oxidatiiui of sujiars 
and fats was lud considerecl by the workers durin^^ 
that time. Later in the last |>art of the IDth 
i*entury Uussian invc'st iyators, notably Palladin 
and Koslychev, made some impoi'tant ( (ndi’ibution 
to the knowledj.i(‘ of plant n'spirai ion. 'Phe ini- 
portanei' (d‘ (‘ii/ymes in animal ri'spiiat ion has been 
worki'd out to a ureat extent, but attempts to 
(‘lucidati‘ the role of enzymes in plant respii'al ion 
h.-ive siKvetMh'd no fiirthei* than to rely on specula 
lions of several possiblities of (‘iizymatic reaction. 
Throimh respiration enei*‘^y is supplied and that 
may be t‘ith(‘r ma'di'd for tlu* continuation of lifi* 
in a (M'll or nscal ui) for building up (‘oiiijilex |daid 
siibstanc(‘s. In assi.iiiiiny a function to respiration 
conclusions by pioiu'cr workers on respiration 
detiend on th(‘ supply of kinetic (‘ner^y of 
all physiolo.uieal processi's, the sum total of which is 
in Ihe mani f(*stat ion of growth such as tlowerin;i, 
fruit formation, V(‘^('taliv(‘ propaj^at ion, (‘tc. Apart 
fr(mi these actively yrowin.u' oi*'.'ans there are 
struct HITS which an* in ;i s(*ni*s<M‘nt or iM’stinj*' condi- 
tion such as seeds, matnr(‘ fruits and tiilxu's; wliicli. 
also no doubt libm'ate (’(>.. and absoi'b A 

simple function of la'spiration to supply (‘nerj.'y for 
constructive processes jiossibly is not suHicii'in 
to explain the beh.aviour of uas exehaiui-e in such 
stora.ye and seiieseenf organs where an absence of 
pro(*es.ses connected with syntheses is ])r*edominant. 
K4'spiratioii in them seems to be connected with the 
maiideii.’ime of prolopbisni in llvinu condition. 

Th(‘ oulstandinu- pr4»blem of respiration that 
awaits sedution is tiu' ims haiiism by which ener}»;y is 
release«| throimh the oxitlalion id' simars and fats. It 
involves the ilelcrmina I ion (d' the course (d* Ihe bi'ivik- 
»lovvn (d* sii.i.'ar into (’<). ;ind llj<), and the nec(\ssary 
en/ymes concerned in the process, d’he assumption 
is generally made that th(‘ brt'akdown (d’ sin^ar 
follows the same course in its earlier st.’i^cs as in 
fermentation by yeast, in vvhi(di ac('oi‘diim- to the 
scheme of i\(‘uber}>:, Kmbdeii and MeyerludV. 
pyruvic acid ( ).(’()( )l I* is an inl(*rmt‘diate 
jiroduct in which the zymase eopijdex lilays a 
leading part.* Then under iJie inlluenco ni* enzyme 



carboxylase, pynivii' acid is decomposed to 
acetaldeliyiie aiul carbon dioxide. Tp to this stajife 
the course ot‘ breakdown is llic same, both in 
presence and absence of oxygen, 'riicn in later 
stajxes, a»'<*ordin.!Lr to the ])n‘sence (»r abscine of 
oxy^ren, llie end products diffm’; in absence of 
oxygen the products arc ethyl alcohol and carbon 
dioxide; while in presence of oxy'ien the t)nMincts 
of julycolysis appear as carbon dioxide and water. 
Thus for each molecule of sujiar involved in 
{glycolysis only «d‘ the carbon present in pyruvic 
acid appears as carbon <lioxide umh'r both aerobit' 
and anaerobi<' (‘onditi<ui, whib' in I Ik* latter ^ (arbon 
is iici‘ounte<l for the production <d' <'thyl :d(‘otioL 
The <|ueslion arises to account for the j? carbon in 
aerobii* respiration siiu'c no other pnalucts ai'cu- 
mulate. nor an increased carbon dio\i<le production 
re.siilts. An I’Xplanation id‘ this was first otTer(‘d by 
Wortiiiann, who first sui»«:ested the theory ol* the 
synthesis of this r| carbon compounds back into the 
system. The t'vidences for such a buildiiur back 
into the system are pre.sented in meater <b*tail by 
F. F. Iilackmaii. Keferriuj; to liis w(‘ll-known works 
with ajiples it is evident that tin* rati* of siiyar 
breakilown is enhani'ed by an incnase<l oxygen 
supply and this is presumed to be du(‘ to the t)rodue- 
tion of increased ri'spiralory substrate. Stiles in 
invest ii»‘ations on the surface- volume (‘ft'ects in 
respiration of bulky tissue has noted the saim* rela- 
tion; in the midtile rejiion of such tissue, owin^ to 
the lack of oxyiiren sipiply, the prtMluctitm of active 
substrat(‘ is minimum and this explains the lower 
rate of carbon dioxitle pnuluction in that reirion. 
A rise <d‘ respiratitui rates when apples respirinj: in 
air are transferretl to nitrogen has been interpreted 
by F. F. Dlai'kman and Farija to be due to the fact 
that in air a lar;*e amount of some substance is 
formeil alonjz: with <*arbou dioxide and water and 
this substance is held to be responsible for an initial 
increase in respiration rates when apples are trans- 
ferred from air to nitniymi. While in presence of 
oxy^ren this substance is built back into the .stream 
of katabolites. Keyardini*' the nature of the sub- 
stance formed it is not known whether sujj^ar or 
some other intermediate product is formed. This 
buildinjjf back into the system has been termetl 
oxidative analxdism by Ulaekman, since iii absence 
of oxyffen ethyl ah-oliol atipears. The evidence for 
oxidative anabolism ha^ also been obtaimsi in Stiles’ 
laboratory but it is by no means of j^eneral occur- 
rence. 


Tnveslijrations on the orjranic acid metabolism 
of siieciilenls are interest iiijr to throw some lijyht 
on tlie problems (d* respiratory process. Orjranie 
acids, notably malic acid, have been isolated in a 
number of plants. .Malic aei<l is held to be formed 
as a product of rcs])iration, but o])inions differ 
rejrardinjr flic aelnal part iilayed by I bis, acid in 
the seipieiiei* of actions followiim’ the brisikdown of 
carboliyiirates. Knbland ami bis eollaboratoVs 
hold the view thal np to the formation of pyinvie 
acid the same <Mnirsc as in normal respiration is 
Ibllowisl, then pyruvic ai id instead of de<*omp<isini.i’ 
into ac(*tahlehyde under^iies synthesis Iti diketo- 
adipie acid wliic-h then hreaks down to' succinic 
aci<l and formic mud and (iiially from smsiiiii- acid 
malic acitl arises. The prcsiimi>1 ion is that I he 
conr.si' of tin* reaction is preceded by an acciimubi- 
tioii of ac(‘lablcbydc wbi( h iiiliibifs I be activity of 
carboxylase. .\jL»aiii wluui the iriliibilor is removed, 
maru- acid umb'r^’oi'S oxitlation to oxabu'ctii- acid 
which is then couviu'ti'd to pyruxii- aiid: then the 
usual hreak down of jiyruvic acid follows. The 
latter course of reaefiou explaiiis the di.saiipearaiice 
of malie acid in day tiiiu'. Ileimct Clark h;is made 
a critii-ism of tin* view on tin* ‘•round lliat licit bci' 
formic acid nor a hi**!! couceiil ration of aci*lahlchyilc 
as to iiihihit the carboxylase lias b(‘(‘ii found in 
sueeuleiits. On the other baud, he lias shown tlial 
for each moU*cule of simar respired away only one 
molecule of malic acid is fonin-d ami from tin* re* 
maiuiii^ two cariiou atoms no otln*r products nor 
(M).. appear which siu^rj.fest that tin* carbon com- 
poumls, fornuMl by jrlyi'olysis alonji with malic acid, 
must be built back to a polysaccharidi*. (\-ii‘bou 
dioxiili* under these circumstances does not eoim* oul 
from malic acid hut from some intermediate proclm*ts 
of jilycolysis. The aeid metabolism in suei'uleiits 
thus shows the po.ssihilily of oxidative anabolism. 

The plienomeiioii of inxidative metabolism link- 
iiij*' carbohydrate breakdown to its re-syntln*sis 
l(*ads one to (*mpiire about the existence of a similar 
relation between 'imotein syntln*sis and earbohydrat** 
breakilown. It is very likely that tin* products ol 
sui!:ar breakdown inij^ht supply the non-nitroj^enous 
jiarts of protein eonijilex and aeeordinjily oxidatiw 
anabolism is to be expected in ‘^rowin^ orjiaiis 
haviiif^: .active protein synthesis. The indication (»1 
such a rc-syiithcsis in germinating' seed.** has heeii 
obtained! in Stiles’ laboratory. On the other hand 
in sonic germinating seeds apart from any ^niiaholie 



I 


7 


.1 


l)r()(*c‘ss a (‘oiitimial hrcakdowii of proU‘iii takfs 
placM* for ahoul iirst 10 da^ys ^vill^ less synlhrsis ol’ 
protein in the ;_'iH>winii- (M'litres and this hn*ak<lo\vn 
of protfin in addition to siji^ar (»xidation is possibly 
related in some way to eiiery v supply. The data at 
presold are not siinicietd to ronmdale a relation 
beAveen earbohydrate bnakdown and oxi»lative 
anabolism on the one hand and protein synthesis on 
tin* otln*!*; further investigations to elinidate this 
eonneetion an* ne(M‘ssary. 'I’ln* (‘xisl(‘nee of a close 
relat-ionship betwi-en anaen)l)i(* and a<‘robie respira- 
tion still remains an assniiijdion ; eoidrary t(» this 
some^differeiit results in respect of end pi’odiu ts ami 
en/yme actions have been re<*ord(‘d by M idler and 
linnds.i»aai*dh which h'ad them to simm'st anaerobic 
riiipiration is (piite distimd rr«>m aerobi** res))iration. 
I lilt consid(*rin.u‘ the erre<‘1 of oxygen on the prodnc 
tion of carbon dioxide in e(pial puanlilies diiriim 
both a<‘robi<* and anaerobic respiration, the ^em'ral 
trend of opinion is to assume a relati«>nsliip between 
the two phases of respiral i«Mi. 

'I'he tibsorplion and ex<'r<*tion of water and 
ilissolvoil substances W(‘re <'onsnlered to follow the 
physical laws of osmosis and dilVnsion and an 
assnmpti<m has been made that the penetratin'; 
sulistanee diffuses iinchan;j^'d throimh the proto 
plasm into the vaeiiole where it still remains nn 
chaiij^ed and increases tin* »isnmti<* pressure of the 
vacuole approximately in proportion to the amount 
entered into the cell. Tin* assum])tion linds support 
in the absoridion of non-electrolytes, but the p<isi- 
tion bec'omes diflVrent when the erdry of electro- 
lytes is considered. Alolei'idcs of <‘lect roly tes jIo 
not enter the cell as such, bid <liffnse into the cell 
in the form of their constituent ions. Two ions of 
an electrolyte are absorbe<l to different extent by 
livinjr cells. Since the total jmsitive and lienative 
electric char^'cs must ri'inain e(pial in the external 
solution, there miyid In* two ('onseipn nces »d' un 
equal ivhsorptiotr*of ions. I'’irsl, the excess of the 
more absorbed ions may be accompanie<l into the 
tissue *by a (plant ity (d’ (Uie (d' the ('onstitueid ions 
of water, hydrojien (»r hydroxyl, w hichever is of the 
opposite sij»ri to tin* more absorbed. If this is 
granted, the external medium will be either alkaline 
or acidic dependin.i*’ on whether the anion or cation 
is prefereidially absorbed; this generally happen.> 
when tiui culture solution becomes acidic or alkaline. 
Ill the second place the excess of tin* more absorbed 
ions, is replaced by diffusion out of the jilaid by some 
other ion or ions of the saiue;sij,ui. This iiderclianjje 


of ions on tin* «dhcr hand will t(‘nd to keep th(3 
nn'iiiiim fj'om becomiin^' (*ithcr acidic oi* alkaline in 
its react i(»n. A l\*w (*xperiments made hy Stiles 
imlicate the ionic* exehain.i(‘ in earr<d tissue; exeess 
td‘ sodium ahsorhed from sodium (‘hloridt* is n‘])laeed 
hy an exosmosis (d‘ (*aleinm, potassium and 
ma^inesiitm. 

Contrary to osnndie r(‘lati(ms (d* ])iant e(*lls the 
phenomenon (d‘ salt a('(*nmnlation has bet>n r(‘ported 
by Stiles and other workers. Storajuc tissue of carrot 
and ptdato has iM*(*n found to ahsorh salt until the 
(*oncentrati(»n insid«* the cell far exeeeds the eoil- 
eentrali(ui oiilsidi*. Stiles has further shown that 
this a(M*umnla1 ion depends on the ('oiieentralion of 
the e\1<*riial s«dn1ion; with dilntw solution the 
in1(*rrial sap eorn't'idralion may be several times 
m*eat(‘r than the solnticui outside; whib* with eon- 
(M*ntr;ited solution fin* sap (‘oneent rat ion may be 
v(*ry miieh less than that outside. .\s ri*<.'ards the 
stati* (d! tln^ aceiimiilated salt within tin* ec'll, lie has 
eoneluded from tin* similarity of the absorption of 
salt with an adsorption phenomenon that protoplas- 
mie particles pr(‘sent adsorbinji- mafei'ial on vvliieh fliC 
absorbed sail li(‘ adsorbetl. That adsorption is the 
first stau(* in salt absiu’ption and then this is follow- 
ed by the movemeid td’ tin* salt tow’ards the surface 
(d* the vacuole has bei*!! also showui by S. (^ iSrooks. 
Ill* li;is obtained some (‘vid(*ne(* that valonia 
imnn‘rs(*d in sea water eordaininj;’ rnbiilinm eliloride 
a(*enmula1es rnbidinm in tin* protoplasm for 2 days, 
after which this cation passes from the protoplasm 
to both vai'iioh* ;iiid external soInti<ui. * 

A number «d' wurkers has sniniicstcd that tlio 
machanism of salt absorption is (MUiditioned liy 
Donnan cunilibrinm. I*n1 tin* dilVn-iilty in a 
condition of Donnan <*(prdibi-itim is tlint the 
pn)dncis (d’ the corn'cnl ration of any pair ot 
o[)))()sit(*ly char;i(*fl ions sinuild In* the sann* on the 
two sid(*s id' a nn‘m brain*, so that if oin* ion of a salt is 
absorln*d to siieh an extent that its (‘oneentration 
is higher inside the cell than outside, the oilier joii 
can only be absorlied to a concent i*at inn inside the 
cell which is lower than its eone(>nt I'ation outside. 
Such is not always the case as has been shown l»y 
Stiles; slora'i’e tissue can absorb both iiuis of sodium 
chloride until the eoneentration of both is hij^dier 
than tluit of the same ion outside the tissue. 

f 

The ])ossil)iiity that res])ira^tion with the jirodlic- 
tion of H and HDf}:! ions in the cell system has an 
effect in briny:uig about sail absorption has been 
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siijfj'ri'stiMl liy several workers, iiota!)l.v 
Brooks, in this enrnlilinn Die iiiteivlian^e ol* ions 
re(|iiir(<l l),y Domnin (‘<|uili))riuni in the replaeenient 
of II liy ee.tion ami HDD.^ hy an anion from the 
external mediuni will he fill til led and this proiress 
v;ill he eontinued all tin* time the eell is respirinjf. 
Brooks has emiihasized the eonneetion hetweon 
absorption of salt and the produel ion of H and 
llCOa ions. When a rc‘spirini^ eell is snrroundei! 
by a salt solutitui, KDl, there results an exehanj^e of 
ions between the eell and external solution. In 
this e\ehan«>'e of ions pi-oto])lasmie proteins, aeeord- 
in*? to Brooks, are suiiposed to play the part of initial 
absorption. I*rotoi>lasiiiie tiroteins are differently 
ioniseil; some are jiositively ehar‘>ed and others 
earry a nejiative eharj^e and then from an external 
solution lf-i)roteinate unites with potas.^ium and 
ehlorine ion with protein OH. Botassiuni jiroteinat#' 
and protein eldorido thus formed move throua:h the 
proto])lasm until they reaeh a moleeule a<ljaeent to 
the* vaeuole. where an exehanj'e of ions takes plaee 
with 11 and HCO.-, ions. Against this view of the 
direet etTee.t of earbon dioxide produetion on sail 
'intake by ionie exehauKO seliools of Hoatifland and 
Slewanl have shown evidenees of the failure of 
cells to aeeumulate salt in alisenee of oxyj?en 
althoiif*!! earbon dioxide produetion anaerobieally is 
presumed to be suffieient. Stiles has snjirjfesteil 
that this (piestion re(|uires further i n vest ijfat ion as 
1)i(* rate of earbon dioxide produetion anaerobieally 
eontinues to fall with time, so there may not be 
sulTieient earlmn dinxide produetion when eells are 
de|wived of oxyf^en. 

But, any rate that there is some eonneetion 
betwei'ii oxyj»en supply and salt absorption is 
beyond doubt; in absenee of oxyf»:en exosmosis of 
eleetrolytes took plaee leadinji; to the speedy death 
of tissues whereas with oxyj^eii absorption eontinu- 
ed. Salt aeeiimulation is thus a vital fiinetion and 
dep**mls Oil tin* presi*m*e of living substance,. 


protoplasm; but on what particular protoplasmic 
reaction this is dependent is not known. Ad.sorptioij, 
chemical combination with protoplasmic sub.stances 
and ionic exchan jje are suj^s»ested to be the 
possibilities since they are adversely alTected by an* 
unhealthy condition of protoplasm. 

Next the address has discussed the importanci 
of eell physioloffy in other activities of plant lifi 
and its relation to a])plied Botany. The photo- 
synthetic process dejiends on the ])rotoplasmii 
factor or on the enzymes secreted by profoplasnt 
The translocation of products of photosynthesis h 
f^overned by those laws which f^overn the movement 
of dissolved substances into and out of living eells 
Root absorption of nutrients from the soil is alsr 
regulated by the same prineijiles. The edhphii 
factors in ecology act by root absorption oi 
materials from the soil. Sinci* host and parasitic 
relations are problems of eell physiology, a close 
relation between plant jihysiology and i)athoIog,> 
is obvious. Of late in cytological investigations tin 
need of physiological interpretations have often beei 
realised. The physiologist tends to think tlu 
cytoplasm all essential for vital activities, while tin 
cytologist is concerned with the nueleus alone. / 
knowledge of the two,, which are intimately unite* 
together and are fundamental to life will uinloubted 
ly lead to the better umlerstanding of some pr iblem.* 
of genetics. 

The economic importance of cell ])hysiob»gy i 
visnaliseil in agricultural jiroblems of manuring 
nutrition, yield, development and reproduction 
One of the modern applications of the principles *>1 
cell physiology is the great industry of food storage. 
The problems of food storage are the enzymatic 
system, vitamin content ami the synthesis of com- 
jilex organic substances and these are all essentially 
the main concern of the cell and its physiological 
principles. 


~S. P. A, 
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Lahore 

The Seat of the next Indian Science Congress 


Lahore* is tiu; capital of the j)rovincc of the Punjab 
and the head-quarters of Lahore district. It is an 
ancient city and is situatctl on the eastern (or left) hank 
of the river Ravi. The. river once flowed chise hy the 
walls of Iho Fori ( Daulatkhana ) and the city, anil almut 
the. year Ihrealcned ils very existence, when a 

massive emhankinent exi ending for some !• miles along 
its l)ank*w'as hiiilt. ’rhis great engineering achievement 
proved effectual, and not only was the city saved hut 
the river was diverted two miles towards the north and 
has ever since shown a leiiilency to move further 
northward. 

’riie name I.ahore is traditionally connected with 
Loll, a son of Ram, as Kasur (Kusliore^ a sister town, 
is connected witli Kush, a younger son of Ram. 'I’liis 
name is not peculiar to the capital of the Punjab, 'riiere 
is a Lahore in Afghanistan; another in Peshawar 
district; another in Hindustan ])ro}ier; and a Lohar 
in the Mevvar State of Raj)nitana. A fort called I.ohara 
gave a ruling dynasty to mediaeval Kashmir. 'I'he 
name “ l.ahore " is a eorniption of the name ” Lohore.” 
Again “ Lohore ” is an ahhreviation of “ Lohawar 'I'he 
suffix Aii'aru, with its derivative's .hear and Orr. 
means a fort, so the name Lahore is a synonym of 
Lohkot, Loilgarh, Lohpur, or Lohahad. 

Date of its f oundation 

'I'he exaet date of its foundation is im|)ossihle to 
he found, as there is no recorded material available. It 
is not mentioned in connection with the expedition of 
Alexander the Great, nor in the Geography of Ptolemy. 
It seems to he referred to, hut not hy name, by Hueii 
Tsang, as a great Braliminical city wdiieli he passed on 
his way from Sangla to Jalandhar about (i.’IO A. I). 
Strange as it may appear, the city of Lahore is not 
mentioned by Abu-Rihanal-Biriini though he mentions a 
Province of Lohawar with its capital of Malulhokor, 
but Jaipal and his descendants were deserilH‘d as the 
Rajas of Laliore. If Tod's chronology is to he trusted 
Lahore existed in the first or second century A.D., wlien 
Raja of Lahore, Kanaksen, the founder of the Mewar 


family, is said to have migrated from L^olikot. This 
city may well have existed in the first century of the 
Christian era, and siihsequi'iitly decayed, hut we need 
not dwell further on conjectures. 

However, in the eighth century .\.I). struggles com- 
mt'iiced between the forees of Islam and Mindu.'dan. After 
three centuries Lahore was oeeiipied in 1022, when the 
sovf'reigliiy of Hind became exlinet, and Lahore was 
left in the charge of Malik Aya/, a faioiirile of Mahmud 
of (fhazni. 

Tl\e Mound of Lahore 

It is said that Malik Aya;! built the walls and the 
fortress of Lahore miraculously in a single, night and 
his tomb close to the 'I'aksali (iate is still revered by 
the Mussalmans as the burial place of the. founder of 
I.ahore. 'I'liere are strong reasons to believe that Hindu 
Lahore lies Imried in the extensive mounds between 
Mo/.ang and lehhra, popularly known as the graveyard 
of Miani Sahib. One of the gales of tlie modern city 
is called Laliori Darwaxa as it ojieiied in tin* tiircction 
of Ilimlii Lahore. A careful examination of the mound 
reveals the fact that it is an artificial mound gradually 
heaped up by the aeeuinmulated rubbish of ce.nturicH, 
and it has lately yielded two stone sculptures of great 
archaeological value. Both tiiese sculptures are 
representations of Hindu gods and goddesses, and they 
were found in a well 5t) feet deep in the centre of the 
mound, which materially confirms the above Ix lief. 

History of Lahore 

From the dale of ils oeeupatioii by the Gbaxnavids 
till 17}I8 Lahore is associated with every Muslim 
<ly nasty of Northern India from the Gliaznavids to the 
Mughals, at times as the seat of a provincial govern- 
ment, but always as a place of great strategical im- 
portance. In 1798, Zaman Shah of Kabul made it over 
as a fine to Ran jit Singh, who after^’ards founded a 
kingdom of which it was tlie capital. It has remained 



I 


o 


1 


llie capital of the Punjab after the Hritisli annexation 
in IHtU. 

Historians and po<*ts both of the Kast and of the 
West have united in eelehralinj^ the greatness and 
eulogizing the splendours of liahore. In the 1 tth 
eenturv it was a city great among the cities of India, 
in the Kith century it was " the great resort of pei>plc 
of all nations'’ and in the 1 7th century “ the magnificence 
of its palaces, the length of ils streets and the height 
of its buildings eompared with those at Agra and Delhi, 
and as a city it was second to none either in Asia or 
in Kurope with regard to size or population. ” 

'riien tluTc came a ehange. It began to take its 
(low II ward* course with llie decline of the Mughal Kmpire 
and it eriimbhd to ruins with the fall of the Mughal 
dynasty. In the year Ititil A. I). Ih‘rnier notierd that 
“ the houses hail begun to look dilapidated, and the long 
busy streets of the city to be disfigureil with ruins.” 
M’heii Han jit Singh occupied it “ the ruins of Lahore 
atforded a melaneholy picture of fallen splendour. 
Here the lofty dwellings and .Mas] ills whii-h, 50 years 
ago, raised I heir tops to the sky in pride were erumbliiig 
into dust, and hardly any human beings were to be 
seen among the ruins: all was silence, solitude and 
gloom.” Sir .lohn Lawrence wrote in 1852, ” 'Fhe vici- 
nity of Lahore is an area of sevi’ral square miles over 
which extend the ruins of not on<* but of several successive 
cities of various years and various dynasties. 'I'lie 
surface of this extraordinary plain is diversified by 
mounds, kilns, bricks, stones, broken masses of masonry, 
decaying structures, hollows, excavations and all the 
debris of habitations that have passed away.” 

'rile inodi rn history of Lahore is one of steady 
development and growth. S))lendid new buildings have 
been eri'cted and some of the show places of India 
today are in Lahort'. 

Lahore covers an area of some 2!1 miles, and the 
distances within its area are considerable. 'I’he sights 
of Lahore arc found on both sides of the river. 'I’lie 
jilaces of modern interest are mainly on the left bank. 
On the right bank, at Shahdara, are the three great 
historic tombs, and the beginnings of a new industrial 
city. 

Shdiamar or Shalimar Cardens 

The foundations of these world-renowned terraced 
gardens were laid by Shahjahan. They were 
completed in 1(537 at a cost’ of six lalAis. Originally 


there were six compartments, with pavilions, marble 
buildings, and fountains, tastefully and .symmetrically 
arranged, in the midst of trees and lawns. The fir.st 
terrace, entitled Faiz Bakhsh, was exclusively reserv^ll 
for the emperor and the imperial ladies, and contained 
his sleeping apartments, baths and fountains.^ It w'as 
in this garden that the emperor held his gorgeous 
Imperial Darbars, and the place was guarded by Tarti<»r 
and Armenian soldiers. It was death to a man to 
approach the enclosure walls or peep in. Now it is 
a very well kept garden: it is a ])ublie property anil is 
aeees.sible to all. It is at a distance of about five miles 
towards the east along the (irand 'rrunk RiiiJid towards 
.\mrit.sar. It was formerly situated along the banks 
of the Havi. and there was an underground passage 
eoiineeting this pleasure garden with the' ])alace. 
Between the garden and the palace there was a 
regular line of gay gardens and pleasure houses which 
the great nobles had built in imitation of their 
imperial master. The ruins of some of these old sites of 
Mughal Lahore are still visible. 

The Railway Station 

'rile city is the headipiartiu's of the North Western 
Railways. 'I'lii* railway station was built in brick at 
a cost of Rs. l,r)7,()(W when the railway line was first 
opened in the Punjab in 18(52 between Lahore and 
Ainrit.sar. It was designed to serve as a fortified plais* 
in time of need. 'I'lie requirements of the railway have 
outgrown the present buildings, and pro))osals are on 
foot for extensions and modifications to meet the grow- 
ing wants of ])as.senger and goods traffic. 

Railway Workshops 

'rhe railway workshops are the largest and most 
uplodate in India and cover an extensive area in 
continuation of the .station yard towards the east between 
the railway line and the Grand 'I'runk Road. It will 
be o})encd to the visitors of the Science Congress. 

The Fort and the Palace , 

'I’hey are .situated towards the north of the city. 
The fort was originally built by the Ghaznavids. but 
the. modern structures are entirely the work of the four 
Mughal emperors, ric., Akbar, Jahangir, Sahjahan and 
Auran^zeb. 

The Badshahi Mosque 

This beautiful building wa.s erected about* the year 
1674 fur the Emperor Aurangzeb by Fudai Khun Koka 



Baradari of Mirza Kamran 
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ami- was a pari of Ihc fort and pala<r. It is tiu- last 
• arc-hitcotural monument of the Mu^iial period. 

t 

Ranjit Singh's Samadh (Tomb) 

It i.s a curious mixture of Hindu ami Musliiii 
notions of a Samadh and a Mai^bara. It is sitiialt^tl 
qi.lilo v\osv. to Ihf Tori; and tiurc* lio llu- aslu.s of 
Maharaja Ranjit Sin^h, his sons Kharak Sinj^h and 

Naiinihal Sin^h and soint* of tlie Iranis wlui hfcaim* Sati. 

• * 

Hazuri Bagh 

The Haziiri liaj^h lies between the* Fori and the 
Jiadshahi Mosque. This is a well laid out ‘garden. In 
the ecnlrfe is an tde^anl marble ])avilion ealle<l Mie 
Jbiradari, Imilt bv Maharaja Ranjit Sin^h, who trans- 
aeled Slate business here. 

Shahdara 

'I'he Shahdara gardens owe their exisli nee to (he 
iomh of ,Ialian;»ir raised hv Ins devoted whiow, Nur 
Jaliaii. 'I’he great f-nipenir expressed a wisli, wlieii on 
his deatli bed at Rajauri, on the llhimbar Kashmir road, 
to he buried in the gardens of Nur .lahaii. 'I'his 
inausol(‘uin is a fine sp<‘eiinen of • Mughal arehileeture 
and is situated on the other side of the river and was 
built ill the year lliOd. 

Mausoleum of Asaf Klian 

'riiis eelehrated lomh, now shorn of its sumptuous 
tnagnifieeiiee, lies to the west of .Tahaiigir’s l<Muh. Asaf 
Khan was brother of Nur Julian and the father of 
Afuinlax Regain of 'I’aj .\rahal fame. He was also 
Jahangir’s ^fillister. 'I’he monument was t reetetl about 
the year KiFi. Maharaja Ranjit Singh stripped olV 
the white marble of tliis beautiful buihling. 

Rauza (ToiRb) of Nur Jahan 

Nur Jalian designed and supervised the ereetion 
of the Raiixa. It is now situated eloso to the ttimbs of 
her brotlicr Asaf Khan and her husband Jahangir. Nur 
Jahan died in the year 1038 at the age of 72 and her 
remains rest here. Reside her sleeps her only ebild 
Fadbi Regain, daughter of Slier Afgaii. 1 he lomh 
wn.s entirely eomposed of while marble with iteKealely 
coloured fioml designs in mosaic. Ail this wealth of 
ornamentation was stripped off by Ranjit Singh. 

These* three Mughal buildings were built in the cle- 
«ant irardens of the Empress Nur Jahan. 


The right side of the river was in Mughal times 
ornamented with heautifiil gardens, pleasure houses, ami 
inaiisolea. 'riie rivi r then flowed through luaiiliful 
gnrdims and eh'gant buildings for a niimht'r of miles; 
and no other river in the world could boast of greater 
imperial atti iition than the Ravi. \ little lower down 
were the extensive gardens of Mirza Kamran, brother 
of Hainayun, and in the centre of these gardens on the 
right side of the ri\er there was luiilt a pavilion known 
as the l>ar.Hdari. It is still standing on the hank of the 
river, undermiiu'd amt dilapiclat(‘d by the t'lieroaehmenls 
of the river. 'I'his setins Iti he the ohlest; speeimeii of 
.Mughal arehileeture in t.ahore. Mirza Kamran 
neeived as his portion the Funjah along with Kabul 
and Kandahar. Resides the Raradari he built a jialaeu 
ill the middle of a garden o»i the left side of the river, 
at a eosl of iiim* lakhs ot‘ rupees, IVom which it ria-eived 
the name of Xaitlalxha. No trace of the garden or the 
palace is left now, hut the iianu* survives in the locality 
near tiu‘ railway station. Kaniaran may he said to 
have been the fattier of Muglial arehiteeturi' in Lniiore. 

Tomb of Anar kill i 

'I’his is allot lur s}ie(‘imeii of Mughal arehileeture 
ireeled by .lahaiigir alongside the old river along 
what is now tile Multan Itoad, in honour of a beautiful 
girl in the Jlarrm of his father .Vkhar. .\narkali 
( Foim graiiate Rlosstim) was a ])el name t)f Sharaf uii- 
iiisa, iilherwise known as Nadira Regain. 'I’lie I'clitral 
liuilding is used as the Historieal Reetird Room, hut 
the eeiiotaph at the east end, in juire white marble, i.s 
one of the grins of l.ahore arehiteel lire. When 
Aiiarkali died in loJiP. this inoiiuinriit, as the resting 
plaee for her ri’iuains, was ereeled in l(il5. In the 
neighhourhood of this building are the ofliees of (lie 
Fiinjah (iovernmeiit, those of the Finaiieial 
Comniissioner, and the Couneil Chaiiiher for the 
reformed J..egislativt^ (’ouiieil. 

Cbauburji 

Chaitburji, an isolated arched gateway, stands still 
low<*r down along the Multan Road, and marks the site 
of ilur famous gardens of Zeh~iiii~nisa Regain, the laleiiU'd 
daughter of Aiiraiigzeh. The gardens have all been 
washed away by Ravi floods, hut tlte gateway witli 
its beautiful gfa/cd tiled-work still stands as a ruin. 
On the eomplclion vff the gardens they were given away 
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by the princess tn Mian Hai, the female su|)erintendent 
of tile gardens, and the fact of gift stands recorded on 
the main archway. Zeb-uii-nisa’s tomb is shown lower 
down the road, in the village of Nawkot, but its 
uulheiitieity is doubtful. 

Tlie City 

'riic walhcl city of Lahore is a trap(‘/ium in shape, 
with the fort and tin* Hadshahi Mos(pie on its northern 
sid(‘. It is about a scpiare mile in area and is one of 
the most congested cities in the world, with narrow 
lanes and insanitary buildings. The extension «if the 
populatioy east ami south is, however, on more modern 
lines. In the last census Lahore (including canton- 
ments) had a |iop(dati<in of riSLTNl. It is a growing 
city and in 10 years its populations has increased by 
about SO ])er cent. With the civil station it covers an 
ar(‘a of alxiiit SO square miles. 

The general aspect of the walled city from with- 
out, except on its northern front, is not imposing, nor 
lines it lay any claim to regularity or symmetry. Within 
the city there are no Hindu architectural remains or 
historical buildings. 'riiere are a few specimens of 
Pathan buildings, but Mughal architecture is the pride 
of Laliorc. Kntc'ring by the Drhii date from the east, 
you come upon the Chauk, and the mosque of Wassir 
Khan which was built in Hi;)!. He rose to the position 
of (iovernor of Lahore, 'rids building presents some 
pf the finest specimens of arabesque designs to be seen 
ill* Lahore. 

Not far from this mosque there is another mosque, 
of a much latiT date, built by Hikhauri Khan in 
175f*L with gold plated domes, from which it is popularly 
known as Sum'hri Ma^jid or the Golden Mosque. 

Tlie City Wall 

Tt was erected by Akbar and surrounded by a moss 
on three sides and later on improved by Maharaja 
llaiijit Singh. After the annexation the moss was 
filled up to make room for the gardens which now 
encircle the city, and still later the wall >vas pulled down 
to allow the access of fresh air to the city. 

The city wall wrfs jiierced by 13 gates. These 
still remain, though they were rebuilt after the annexa- 
tion. Of lhe.se the Lohari Gate is thc«onc that opened 
in 'the direction of the Hindu eity^of Lohawar to the 


south. The Hindu city lies entombed in the moqnds 
of the extensive graveyard known as Miani Sahib and # 
lately (on the 26th February 1926) it yielded two 
sculptures of great archaeological interest which ha^e 
been deposited in the Central Museum. 

Modern Buildings 

'rile [bliversity buildings form a compact group, 
'rile Punjab University Union, and Unive^.sity Hall, 
where convocations are held, are w'ell situated, facing 
the Mall and Hanked by the Univer.sity Laboratories on 
one side and the offices of the Director of Public Instruc- 
tion on the other. Behind this, on a road tiol quite so 
presentable, arc the University library and llu» Univer 
sity Offices with the newly built Hailey Hail, in which 
the meeting of the Senate are held. 'I'hc High Court 
is housed in a building worthy of the dignity of I he 
liight‘.st court of the Province. 'I’he (iovcrnmcul House 
stands on the side of a Mughal tomb, 'i'hc 'I'owii Hall 
is situated in pleasant surroundings in the (ml Bagh. 
'I’he (Vnlral Museum close by has a fine collection of 
coins and of the Gandhara sculpture. 'I'he Cathedral 
is a notable red-brick (rothic building. 'I'he latest 
addition to the Jieautifiil Punjab buildings is 
the Assembly Building on the Mall, behind the (Queen’s 
statue. It is a fine building with stone figures. Besidis 
accommodation for 175 legislators nearly an equal 
number of visitor, could be accomodated there. 'I’he 
whole place is air-eondilioncd and all modern amenities 
are available. 

Gardens 

Besides the Shalimar Gardens and llie gardens 
attaeiied to the tomb of Jahangir across the river, there 
are three gardens close to centres of population. One 
is the garden skirting the circular road, which oceupi(‘s 
tlic site of the old mo.ss round the wall of the city, ami 
forms a lung for the city population. 'Phen there is llu* 
Gol Bagh, round which are groiit^ed the Town Hall, 
the Museum, the Mayo School of Art, the University 
Hall, the University Laboratories, and the Government 
College, a fine group architeelurally, but exhibiting 
neither unity of style nor design. Finally there 
are tile Lawrence Gardens, covering an area of l^T 
acres, pituated right in the centre of the •civil station. 
In this are situated the Gymkhana Club, the Cosmo- 
politan Club, and other clubs, as well as the Botanical 
and Zooloffieal irardens. 
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The Mall Road 


This is (MIC of the most pi('turcs(|iic as well as 
l^eautifully kept roads in the whole! of India, and 
Lahore is just proud of it. The Upper Mall is 
skirted by palm trees, and a well kept fewitpath 
on one Side and a ride for equestrians on Ihe other. It 
Ijasses the Aiteliisoii Chiefs’ College, the l*unjab (‘lub. 
Government House, and Xedou’s Hotel on the right, 
going towards the eily, and Lawrence Gardtns on the 
left. Afb(!r this are the fashionable shops. Lower 
down (Ml the left are the handsome High (’ourl Hiiildings 
and the ^bmeral Post Office. Further on we come to 
the (iol Bagh and the university preeinels. Of the 


sixty-two colleges affiliaUsl to tin* Punjab University 
in arl.‘) and voeatitMial subjeets, sevent<‘en colleges are 
situated in Lahore. Of tliese nine colleges are affiliated 
for degree courstrs in pure, arts and seienee subjeets 
and eight for vocational studies. 'I’lu'Se are fiovt. 
College, Forman Christian ( ollege, Dyal Singh College. 
Sanatan Diiarni College, D.A.V. College, Islainia (’ollege, 
Sikh National College, Kinniard ( ollege and (Jovt. 
College for women for p»ire arts and seienee subjects; 
the Maclag(‘n Kriginecring College, Hailey C’ollege of 
C<Mnmeree, Law (’ollege, K. E. Medical (’ollege, l)e 

Montmeraney College of Dentistry, (’enlra! Training 
College, Lady Maclagen ’Praining C’ollege for women 
and Sir Ganga Ram 'Praining (’ollege for women 
for voeati(Mial studies. The Punjab Veterinary C’ollege 
and the Mayo School of Arts and Crafts are 

also situated in Lahore; but these are not affiliated 

to the University. 'Phere is a great demand for 
higher education for women in Lahore and the 

tw’o w(Miien.s’ colleges, namely, Kinniard C'ollege 
and Govt. College for Women cannot meet the demand. 


Three other womens’ colleges, namely, Mahila Maha 
Vidyalaya, Fateh Cband C’ollege and Private C4>llege 
for W(Miien, though not affililiated to the University, are 
catering to the needs of many. For the sons and 
daughters of the C’hiefs we have Aitehison Chiefs’ 
C\iIIege and the (jiicen Mary C’ollege. These institutions 
are also not affiliated to the L’niversity. The agrieullural 
colleges affiliated to the Punjab University arc all 
situated outside Lahore, namely, at Lyallpur, Amritsar 
and at l*eshawnr. Higher seienee teaching is under the, 
control of the University. It maintains an Hmiours 
School (»f (’hemistry, an Honours S(‘hool in Botany, an 
H(Miours Seho«>l in Zoology, an Honours School in 
Physics and an Honours School in 'P(‘chtiical Clu'inistry. 

I 

Physical instruction forms an important part in 
primary. S(‘eondary and college courses. The Ibiiversity 
has a Director of Physic'al Education. .Military educa- 
tion is popular. Most of the colleges maintain one or 
more detachments in the l.'niversily ’Praining C’orps and 
Military Science is one of the optional siibjcicts for the 
degree courses. Social lift! of the studcnl.s is mainly 
centered on the colleges. Mention may be made of the 
Y. .M. C. .V. Hall and the University Union. 'Phcrc 
are (|inte a number of societies in Lahore for propaga- 
tion of literary and scicntitic knowh'dge. In this 
(HMinection the names of the vS.P.S.K., Literary League 
and the Arts C'irele may be mentioned. 'I'he Indian 
(’lumn’eal .Society and the British .Medical .\.ssoeiatj(Mi 
have their branches in Lahore. 'Pln re are three im- 
portant libraries in Lahore, namely, the Punjab Univer- 
sity Library, the Punjab Public Library and the Djtal 
Niiigh Library. 'Phe Irrigation (hpartment has its 
laboratorie.s also in Lahore. 
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St^'e nce Congress Supplement 


Address of Prof. J. C. Ghosh, General 
President, Indian Science Congress, 
Lahore, January, 1939 


Tut Indian ('onyiTss inc(‘ts today al 

Jjahore i'or the third liinr. Those oT us wlio alteiwlod 
the inceliii^r of the (Ninjrress liehl in IT2T know w(‘ll 
that in wanulh of \v<‘h*oio(‘ and hospitality, amt in 
providinj;' a eonji'eiiial atnios])h(‘i*e for <nir 
deliherations, this eity has iVw erpials; and I am sure 
tiial (Ui this oe<*asion also, she will live up to that 
reputation. As President that year, we ha<l Sir 
»Ia«{idish Pham Ira Itose, and I well rememlier the 
ilhiniiiialin^' addn'ss in wliieh he outlined sonn* of 
his heaiitiful methods for probing' tin* secrets of plant 
life, 'riial voice is now stille<l in <leath but he will 
always be renuniberc'd with uralitude as the »real 
Master and i*ioneer vs hose work and (‘xaniple hav<' 
revive*! 1ht‘ s])irit of s* i('nliti(* *'mpiiry in Imlia after 
emituries of sla‘^-nat ion. , 

liasi year, the Indian Seimna* Poneress 
('ciebrat***! its Jubilee witli yreat pomp in the (ity 
of (\ab*utta, whieli Innl witnessed the birth of thi.. 
Association, twt> years after her dethr<inement from 
the ])roml positi<)n t)f Ihe Iniiierial Capital. A 
bi*iHiant j»alaxy of s<*ieiilists took part in thedelibei*a 
tions, and for President we had ebatecl the greatest 
scientist of the P»ritish Pmpire. The sudchui <leath 
of fjord Rutherfoi’d wa*. a (-ruel blow, but it was 
some eon.solalion that he tinished tin* wi-itiim’ of his 
ins‘|)irin;j a<ldress which was read by his brilliant 
successor Sir James Jeans. 

As 1 recall today tlie.se ^ri-at names, 1 IVel 
W'eif^hed down by a s«‘nse of i*es|)onsibility. T*) 
follow thefu is perforce to follow' very far behiml. 
Kleven years Prof*‘ssor Simonseii was called to 
this office, and in the course of his addre.ss, he 
sufif^csted that tin* eln*mists of India should study 
more intensively tin* wealth of natural materials 
that lay at theii* doors, ami devote less lime, to the 
study of ijroblems of only theoretical interest. In 
the decade, that has passed since I’rofessor Sinmnseii 


ma<le this elorpient appeal, the oriianic chemists of 
Imlia hav(‘ made many important (*ont ributions to 
our knowhslj^e in this tiehi. Only recently 1 
allemleti tin* symposium on this subject held at 
P.nmbay under the auspic-es of the \ati(mal^ Institute 
of Seimn‘<‘s. Disl iimnishe<l visitors from l.«ahore, 
Uauj^alore ami (‘aleutta joiue*! iu the «lise\issiou and 
it h»ok(‘<l lil:e a miniature seieiu'c e(»imre.ss. While 
m»l loiij*: afio, Profi'ssor Simonseii was tin* solo- 
seieiilist in this field. w*‘ liave now llourishinji centres 
of research at Lahoia* under the guidance of Dr J. 

Kay ami al P>aii}.ialore umler Dr P. (\ 
(liiha. Valuable w'ork is b(‘iii»- dom* in Deu^ial by 
Dr P. P. Mil ter, Dr i\ K. P>os(*, Dr Khmla and 
Dr Piiha Sarkar, in P»ombay by Drs. Wheeler, Shaha, 
Veiikataramau and their (*olh‘ajiues, in Alailras hy 
Dr P>. Jb Dey, at Allahahad hy Dr S. Dutta and at 
Aligarh by Dr. Si<hrniue. Alllioimh their interests 
are mainly ])harmaeolo^'ieal, (Vilonel (*ho])ra, ami 
Prnf**ss«»i’ S. (diosh have* ea?*i*i(‘d out systematic 
chemical examinations of many imlijicneous meclici- 
nal plants at tin* Si luiol of 'I’ropical Medicine. Ui 
v**iy hro.ad outlines, it may he stated that these *iu- 
vestijialiniis have emhi’aei'd the isolation, tlie 
<let(*rminat ion of the const it ut ion, ami in soiin* (*as(*s 
tlu‘ .s\ nt ln‘S*‘S, of a Iar»ii* variety of ti'rpi'iies. bitter, 
prineiiiles, ulueosides, plant eolouriim* matters, 
alkaloi<ls *-te. Sp(’(*ial mention may be iiunle iu this 
eoMiieetinii of Miller’s elegant synlliesis of 
MunjisUnn, Kay’s work on berberim*, palmiline and 
vasicine. ;ind tbiha’s synthetic work on tiuijane, 
pinam* and eampharu* s(‘i*ies. 

To a physical chemist, the development of a 
m*w' leehni((ue for the separation of allied substances 
oeeurriny together in nature has a special appeal. 
In the liomhay .symposium. Prof J. X. Kay «lemon- 
strale*! the cxistene** of six allii'd eolourin«' matters 
in rottlerin by their differentvil adsorplion on s])eci- 
ally prepared surfaces of alumina. Kipiipments for 



I'riK't ional dislilljilioii uinlcr v(*ry diiuli vihrumii, 
10 ■’ or 10" cm of mercury, ai*c now not rare. In 
the lal)orat()ri(‘s of Di's Krislirian, l>. I». Uay. K. 
Ranerjec ami iVlata l*rasa<l. have been installed ex- 
cellent X’ray c([ui|>menls for delermitiinjr the 
conllj'urations of unit cells in orjianic* crystals, it 
is ho|)<‘d that these metlmds will find increasing* 
applications in tin* Indian laboratories where many 
ditTlicult problems are m»w bcin^- tackled by 
chemists who estimate work by its (piality and not 
by any other standard. 

The subjects of vitamins and hormones have 
Jiow b(‘eome favoiiriti' topi(s ot‘ conversation evcui 
in our di'awiii^i' rooms; and ifi I'ceent years Nobel 
Prizes have bet'ome jiraet i<'ally the monoj)oly oT tln‘ 
yn^al leaders in this lield--IIopkins, Xeuberj*-, Wie- 
land, Szent-t lyoryi, Haworth and l*eters. It is a 
matter »d‘ sat isfaet ion that synthetic work in India 
is bein»’ directed more and more to the [ireparation 
ol* substances of bioloj'ieal importan<*e. Tin* (‘lejiant 
synthes<'s by Hardhaii and <‘o-w<»rkers in the 
phenant hrene, hydr(»pheiumtlir<'ne aful retiun* •*roups 
which are elos<'ly allied to the sex-hormones have 
justly received a wide rec'omnition. A class of com- 
pounds which now tills the c(‘nti'e of the picture in 
the chemical woijd is known as the sterols. Irradiat 
ed erji'ostend is the vitamin 1) which is responsil)lc 
for the format i(m of bones in animal organisms. It 
is remarkable that in the ecofiomy of nature these 
sterols slnudd lx; so closely related on one side to 
the carn'er-producinj*- substances and (Ui the other 
to the sex -hormones. \"(melablc oils and plant 
.jiuicM'S ('ontain any nui)d)er of sterols, ami I (M)mnicnd 
to ^our attentimi the work on plant sterols that is 
b(‘in;4' flom* by Drs K. I*. Uasu and M. (\ Nath in 
I )acca.. 

Dr l>. i\ iluiia and co-workers have isolateil 
j’cnollavin from o\-kidncy, and have tlii’own con 
siderabic liyht on tlu' multiple nature of vitamin IV. 
of which lacto flavin is one componeiil. It may 
interest you to know that pure and crystalline lacto- 
ilavin is now available* in the marke-t at a cost (d* 
Us. 1,000 j)cr »i'am, ami physie'o (*hemical methods 
have been evolved for estimatiim- it even to a 
billionth of a liram. Since Szent -t Jyori^i ’s classical 
investigation on the isolation of vitamin (’ in a pure 
crystalline form, the detenuination of its constitu- 
tion has formed the subject of brilliant work by 
Haworth and Ids school. Work of considerable 


value* has Ix'cn dtun* in India on the occurrence, 
stability and physical properties of this vitamin. 
In tlu* pure state, it is easily oxidised by the oxy^icn 
of the air, but it is remarkable that it is very stable 
in plant and animal organisms, Ihou^t'h tlie tissues 
receive an ample supply of oxyj*en. This stability 
has been traced to the simultaneous ])resenee in 
the.se tissues of sulphur compounds or of chlorophyll 
which act as imwerful inhibitors of this aut<»-oxi<Vi- 
tion (^Dhosh and Uakshit). 

In tlu* lindted time at my disposal,* it is 'not 
possible to ?*efer to all the invest ij»at ions in this field, 
but I have ^ixen you sutllicient indicat j,ou (»f the 
strikin» chau.i*<* that has come. ov(*r in the outlook 
(d* <»ur or‘*ani<* chendsts. Profi*ssi>r Sin\onsen's 
appeal from this chair has fallen on a I’ich y(»il and 
is now bearing ample fruit. 

A few years a^o. Sir tlilberl Morj^aii rcfcri'ed 
to the cpiestion that was often anxiously raised in 
tin* British clu'inical circles as to ** what had be- 
come of inor^anij* clu*niistry ” and »ave a deci(h*<lly 
a.ssurin^- reply by his masterly survey of the proj»ress 
of mo(lern inoi‘j*anic chemistry. lie show(*d how 
apart from such sensational discoveries as the 
hydrogen istdope in* Deuterium, inoi'^anic cheudstry 
has now ‘*:aine<l freshness of outlook and fertile 
fields of rescjirch by new idi'as on valence force. 
Three kimis of liid^s are now wi‘ll ]'eeo»»!dsed as 
binding atoms to form molecub*s, or binding' mole- 
cules to form, wind we usc'd It) call, additive com- 
poiuuls. Tlu‘y are (1) the elcctrovaleid link wlu*re 
the forc(*s are mostly of elect lical attraction, (2) 
the covalent liidvs where the atoms are bouiul 
toiiether by shariny- two elect ?*ons, and (^D the co 
ordinate links where j»t‘m*i*ally both the sharetl 
electrons conu* from tlu* same atom. The ap|)lica- 
tions of tlu*sc theories have been amazinj^ly w’itle. 
To metdion only a few. 1 may refer to ionic 
isomerism, i.somorphisni in crystalline compounds, 
stability of or»*anometairu* compoumls, especially 
when one as.sociatinj»' compouml occupies two jdaces 
ill the co-ordination comi)lex and the elucidation of 
the .structure «)f even such a com])Iex molecule as 
II;; PfW;, Oi „)4 u.M-Ab wlicrc the cheudst ’s iiistitu 
tion has been verified by X’ray analysis. 

A sindlar (pie.stion ‘‘ What has become of 
inor}?ci!dc chemi.stry in India ?” has often been asked 
and by no less an eminent person than Sir P. P. 



Kay. The dawn ot* nnMiern dieniieal rt'searelies in 
, India was heralded hy his diseovery of men*urons 
nitrite which was followed hy many inlereslin** 
studies on the slahilily and th(‘ propei’lies of Ihe 
nitrites. The University (\>lle»<‘ of Science at Ualcntla 
has conjjjfiuetl to he a very active <*en1i‘e nf research 
in this field. Indeed Sir (Jilherl .Morgan’s r<*view 
(M«itains a])|)reciat ive refei'ences to the resea]‘<*hes of 
Dr I*. IV Sarkar, whh'h l•ev(‘aled tin* isojuorphism 
of the thiocyanates and ac(^tylacetones of scandium 
witli those of the iron family, and to his inten-stim^ 
stiniy on the homolouy of Ijeryirndlimrides. sulfdiahs, 
and monoflnophosphale ions. This work has heen 
folhjwed hy the interesting' diseoveiw that a nitrile 
can form mixed crystals with such an apparently 
dissimilar ion as the foianate. Of the mans 
in1er(‘stiny' eontrihutions <d‘ Pr<d‘ \\ K Kay, I may 
mention his ])reparation of I In* two iscmieric modi- 
fications of I hiosnlphuri<' aci<l, whose salts are com 
monly known as ‘ Hy])o ’ in comiiN'rce, 

On(‘ of the most remai'kahle developiiumts in 
the fiidd of inor}iani(‘ <‘hemistry has heen Ihe dis- 
covery of specific reajicnts for deh'ctin**' and 
estiniatinji’ metallic radicals even when present in 
sindi small traces as one millionth of a j»ram. Tln*s«‘ 
new<'r iin‘thods of miei‘o(diemi<'al analysis hid fair 
to sui)erst*d(', in ordinary lahoralory practice, the 
|)ainstakin‘»' and disa,m‘e<‘ahle metho<ls of <pialitalive 
and (juant itat ive sej)aration which hav(‘ hitherto 
formed the basis of a eliemisrs practi(\-d trainini:. 

'I’o the Indian chemists we «»we the ini ro«luction 
of many important mieroehtanical reagents i jf., 
ruheanic acid. nrot i-opiiie. (piinaldinic acid, 
dimercapto-thiohiazole, and the triple nitrites of tin' 
alkali and rar<‘ earth metals. 'Pln'si* iiann>s may 
aj)pear as (ira’ck to many votai’ies of other sciences 
who are ])resent here, hut I may assure them, th;i1 
if these reagents were in comm<»n use in their early 
youth, the goddess of chemistry wouhl not have 
a|)])eared to them in her frowning: hnhiddin^^ looks, 
and perhaps many of them would md ha\e hesitate<l 
to transfer even theii- aliejilance !<» her. 

Hut Avhen all is sai<l and done, it cannot he 
denied that the (‘nthusiasm for rt'senrcli in organic 
chemistry has overshadowed the claims of inoViiaiiic 
cliemistry in India. Isolated work in this field 
appears ofteii from the laboratories of Lahore. 
I^itna, fhunhay and Ihnmalore, hut they <lo not 


appear to emanate from Ihnirishiim ceiiti'es of re 
search, where the wis<l(Oii and experience of elders 
ecjiiihine with the frt‘shness, enthusiasm and devotion 
of the younii'er men and create new channels of 
knowle<l”e. This lop-si(h*d di‘Velopme?H is imh'cd 
to he deplored. Tiny say that all knowledue is one: 
and with lireatei* ti'uth can ii he .said now. that there 
are no lon^'iT any harriers bet ween organic ami 
inoruanie chemistry. With our newel* ideas «»f 
vahmcy. tin* .systematisation of the mioi'mous 
aceumulalioM of (hemical facts is no loim'er the 
preroiiatix e of oruanic* chemistry. Xoi* can it ht* 
said now that the nature of earlnm carhiui links is 
heller urnh'rstiual. in spile of its regularity id' he- 
ha\it)ur, than the links helwemi the other atoms. 
Tin- eluei<lal ie.i of the striicturi' of inorganic com- 
pounds has to h(‘ tackled moi-e oi* less on the saiin* 
principh's whi('h are familiar to the or^;ini<' chemist, 
ill the comnmn reiiion of Ihe tw<» sciences a vast 
body of or^a noinet al 1 5c c-ompoiinds has emerned. 
which apart fi*om tln'ir inti'rest in mici*ochemical 
jiroce.ss of analysis, are now woi-kiim- mii*a<*h*s in 
Ihe fields of industry and in tin- alh*viation of human 
sufferiiu*-. I net-d only mention a few names, lead 
teli:»ethyl. in'osal varsan. ne»)sl ihosaii. thir Hresidtuit 
<»f the lndor<‘ s(‘ssi<in deserlln‘d last yi-ar how kala- 
a/ar had heen pra«'lieally (‘liminaled from tin' other- 
wi.se smiliirn' fields of Assam and Kastern HciiLial. 
with the aid of the dnm un-ast ihamiiu'. .\nlimony 
111 pyrocat(‘chine disul))honate of sodium has 
hrouuht under cont r«»l hilhar/.iasis in Kirypt, and if^ 
now nann‘d Uouailen after tin* Kinu' of Kyypt, \N*ho 
took a ”-r<*at inten‘st in this work. With inoriianic 
('Inmiistry revitaliseil hy the (‘liM-tion conee])ts of 
valence, thei*e is a rich hai’Vest to he ‘.•arnered in the 
near future hy our brilliant youiiLi chemists, if only 
they could resist the lui*e of pure oruanii* ehmiiistry. 

.\ sketch in hold lines of the pi-ojjiress of jdiysi 
eal chemistry in India may not he out of place here, 
if only to ('omj)letc the picture that was drawn hy 
Profe.ssor Hhatna.nar as the Pi*esidenl of the 
UluMiiistry scetitui of our conuri'.ss in It was 

only after tlu’ war tliat this branch of chemistry 
eanu' really to he cultivated in ]]\v Indian 
lah(»ratories. Progress here de|)ends no <louht, as in 
other branches of kiM»wled‘:e on inspirinir leader- 
shit>; ]>rot)er (‘uuipmeut of laboratories is 

also an eipially vital factor f^lu* .sucit.’Sis. In many 
cefitn‘.s, lliis youth fill science has buffered from a 
<*hronic anaenfia for lack of futids available for 
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ivseaiH'h; aiul the it.v has soiuotiines been raised in 
authoritative eireles, that in eonsideration of this 
laek ol* resourees, ph.vsieal eluMiiistry sliould better 
be merged into physies. It is also extremely iin 
fortunate tliat the prolVssorship of ])hysieal 
e.hennstry in tlie Indian Institute of Seienee at 
lbln^^aIore should lias'e ))(*(‘n l<(‘pt in aheyanee, and 
the department pra('tieally wiped oft* the s<*ene. 
Now tliat tile Irvine Committee has strongly depre 
eated this measure of ret renehmeut, it is to l)e hoped 
that tlu‘ department of |)hysiea1 ehomistry should 
oeeupy at an <*arly date a wortliy ])laee in that 
fnstitute, whieli was intemled to be the premier 

centre for chemical rest'arehes in India, 

« 

'Pile cH'dit of initiating- researches in physieal 
chemistry in India »oes to l*r(»fessor Dhar who was 
('alle<l to the eliair of chemistry at Allaha])ad in 
191!). Then came in 19*21, the three musl<et<‘ers 
fi’om tlie laboratory of Professor h\ C. Donnan, 
Iftiatnajiar. J^fukherjee and Cliosli; and later on tlie 
toreli has been kept bui'ninu* l)y Qureslii at Osmania, 
Joshi at Heiiais's, Mata Prasad at P>ond)ay, (lanjiuli 
and Pay at Patna, Krishnamurty and Kap]uuina at 
Nagpur, Hamkrishna Pao and Copal Pao at 
Waltair, and San.jil) Pao and Jatkar at Ihin^alore. 

Duriny: rc'eent years Dliar and his pupils have 
af)pliod the methods of physical (diemistry to tlie 
elucidation of various chemical processes that occur 
in soils and have come to the conclusion that 
•tropical siinliiiht is oin* of the ‘ioverniui’- factors in 
tlfese transformations. Su('h powerful radiations 
easily deconi])ose potassium nitrate, brin»- about 
reaction between sulphunuis acid and oxyjicn, ji-ive 
ris(‘ to foi’iiialdehyde in solutions of alkaline 
bicarbonate, ami in prestmce of catalytic surfaces 
like zinc oxide, and titanium oxide, evcFi produce 
amino acids by reaction of ylucosc with ])otassi’’’ ’ 
nitrate. They have obseiwed that amino acids are 
nadily oxidised to ammonia in air ami li^ht, ami 
ammonium salts in their turn arc* iixidised to 
nitrites and nitrates. These observations coupled 
with the fact that the amount of nitrate in the 
soils of northern India is maximum in summer wdien 
bacterial activity is i)ractically nejilif^ible, lead to 
the very I* .port ant conclusion that tropical li^ht 
plays an important rple in the nitrification of soils, 
The parallel’ investigations of Fowler, Subranianyan 
and their collaWators on the fixation of nitrojjen 
in enerfcy-rich soil with the a‘^d of micro orjjanisms. 


of Dr P. K. l)e on nitrof^:en fixation by al^ae 'and 
of Dhar (»n the fixation of nitrogen by catalytic* 
surfaces during the ])hoto-oxidation of organic 
residues are throwing a flood of light on the economy 
of carboFi iiFid Fiiti'ogcFi iFi the soil system. This is, 
as it should he, the finidemeFital ])i*(d)lem of 
iFFdiaFi aurieultUF'jd for the eoFiservatioFi of FiitF’ogen 
aFid moist ui*e iFi the soil. It is a matter foi* sinefFM* 
eoFigi'atulat iofi that these* F'eseaFvhes off soil processes 
will h(‘ eoFitiFiued witli gF'eatei* elmuees ,of sue^;ess, 
])eeause of the singlcFiess (d* purpose and devotion, 
iFi the hidiaFi Institute of Soil SeicFiee which has 
hecFi F*ee(‘FFtly established fit AIIahal)ad by Pi*ofessoi* 
Dhar. 

While* Professoi- Dhar’s inteFVst has* eentreel 
?‘iniml tin* ])hysi(*oeh(*mie'al pF-neesses that oeeiir in 
soils. Professor Mukln*i-.jee has of lale eoiiee-nti’jited 
his attcFilioFi off the ('olloid elicFiiie'id behaviour of 
the soil eoFistiluents. Do has jipprM*d with success 
his w<‘11-kFiowFi theory of the (*leetrieal adsoi'pt ion 
of ions to the (‘Immlation of tlie properties of elay- 
aeids and soil suspensions. The aecui*ate expeii- 
montal teehuiipie which he 1ms (*volv(*d, in this 
eonnoetioFi, for the* determination of eataphoF*etie 
speed, and for eeniduetonietric Jiml elect i*ometF*ie 
titimtioFi of acid sols arc wtH w'ortliy of imitalion 
in all soil seienei* Find elect i*oehemic{il laboi'atories. 
The colloid eonstituents of tin* soil jire re*si)onsihh* 
for many of its most important ])hysiejil in-opei-lies, 
its powM*r of holding wat(‘F% of forming erumlis ami 
tilth and for its gener-al relation to ])lant gF’ow'th. 
lb-«)fesseir .MnkheF*jt*e luis gone into the I'oot of the 
pi-ol)lem. lie has made eom])arative stmlies of the 
changes that Impiren wdien alkjili is gi’jidually added 
to fl) simple sparingly solulde acids in (ji) pi’es(*n<'e 
or (b) absence of solid phase (2) to colloidjd acids 
like palmitic and silicic acids and finally (3) to tin* 

'* :• more complex eljiy acids. His progi’amme of 
wmrk may well serve jis a model wdierr a eoriipb x 
piece of very difticult research is irlanned; results 
of far-reaching value have thus been olifained whicit 
have received wide recognition in Europe. Tt is also 
woidhy of note that reseai’ches on the colloidal 
iFchaviour of drilling mud has just liecn star-led h\ 
the Assam Oil (Aunpany under the supervision m 
Professor Mukbcrjte at (.'alcutta. The problem »’i 
reversible ti-ansformalions of suspensious into jell> 
like masses and vice-versa is also of great tcchnica 
interest. The studies of Professor Mat.i Prfjsad on Ih- 
niechanisni of the formsitioii of many inorganic aii' 
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or{j:auu* tJ:ols thus tli'si'ni' s|K*i‘inl iiu*n1iou. tht* 
proper control of H' ion concentration, he has pre- 
pareil, for the first time, many beautiful transparent 
Xels whose properties arc* lieinj,^ exhaust ively 
studied by him. An important application of the 
methods ol colloid chemical si*])aration to a pi*oblem 
of f»reat thcTapeutic iriteivst has bc'cn made by 
l,)r P». N. (Ihosh who is invest ijjatinj'f the ])hysico 
chemical tu'operties of snake venom. The possibili 
ty of separaliim- completely the neiiro toxin from 
th<‘ liaenAilysin factor in the snake vemom appears to 
be at a promising*' sta^e of develojmient. 

Ai)art. from his evi'r-im-reasin**’ ac'tivitics as a 
pioneer industrial chemist, to which ref(*rence will 
be ma/lr later, Professoi' lihatnaj^ar has carried on 
a systematic invest ijiat ion on niajinctcc chc‘mi:-.try 
and molc*cular structure*. lh‘rhaps the most .sc'usitivc 
instrument that has yet been designed feu* the stmly 
of maj^netic susceptibility is the llliatnaiiar Matliui’ 
int(‘i*ferom(‘ter balance, which has now b<*(‘n put 
in the market by Adam lliljicr litd. 1 wish it were 
possible to discuss in dc'tail and in a non technical 
manner, the more important couti’ibutions <d‘ P>liat 
na^ai*, I), ^1. Pose and [\ Ibiy and Kri.shnaii le» 
the rapidly deY(‘lo])iim fn‘ld of numnc‘to chemistry. 
It is well known that in a no’i-uiiiform Held, ])ara 
nuifinetie substance's expcric'iice a tractive forc*e 
towards the sti'cnmo's! part cd‘ the field, while dia 
magnet ic substance's expen'ic'iice* a similar force te> 
tlic weakest |);iit. Phatiiajiar has shown that such 
majinetic behaviour is not an unchanj»in»’ properly 
ed‘ atoms or ions. The remarkable' fact has been 
imteel that paramagnetic substances like iron, nickel 
auel <*obalt, exhibit diama'ine't ism when adsorbe'd by 
chaireial, which imlicate's that che-mical valence 
feu'ce's are in eipei’alion in the proe-e-ss of a<lse»rption. 
The ma^nedie* susceptibilitie'S of orjianic isemieric 
me)le<*ule‘S ai*e‘ not the same, but dejie'ml lui the* 
arrangement eif the atoms in the mole'culc. A.uain 
the stuely ed* edieiaical I'caction in a majiiu-tie fie*ld 
has le'd ,t‘> i>tii)ortant j»'ene‘ralisatit>n that the 

veleK'ity of rcactioii is accelerateel, retarteel or uu- 
affeele'd by the fie*ld ae'eM>r<lin}i' as the* sum id’ the* 
molecular .susceptibilities of tlie* final products is 
fjrcatcr, less or eepial to the sum ol the* nmleeular 
susce]dibili1ie*s of the* initial substances. 

• 

Important researches are in projjress at Benares 
eui the mechanism eif eheiiiie'al reactions under 
e*lectri<\ eli.scharjre. It has been found that many 


chemical reactions will occur eiiily if the volla^e 
across the reaction space exeeeels a limiting’ value* 
whiedi has bi*en a]>tly termed the* threslieiUl pote'iitial. 
Traces of impurities which act as catalytie* jioi.senis 
alse) iiicre'a.si* ceuisiilcrably this ihre'shold pote*iitial. 
Vclex'itie's ed' r(*actioii we*rc als<» found to be* marke*il- 
ly elcpre.sse'el in pre*se*ue*c ed* me)IeM*ule*s which have* 
larjic affinitie's for ele*c1 reins. 

Wliile* the* laboratorie's at Lalmrc and l>e*uarcs 
arc cnjraficel in tlic stmly ed’ proper! ie*s of mede‘e‘ule*s 
in ma.une*lie ami t‘lc('li*ic fie'Ids, pliysieocliemieal 

rcse‘arche*s in l)ae*ea have bee'U coueerned with an 
inte'iisive study ed’ the* interplay of matter auel radia 
tieui, iimstly in lie|uid syste'iiis. The* nature* of suedi 
interaction wlie'n atoms and iimle*cule‘S hre* in llie* 
»ase*e>us state* is now fairly well umlcrsteMul, but in 
iiepiids the* plu*nomcnon is mm‘h moi'e* ceuiiplie‘at(*el. 
tbir iidciTsf ceases when tin* lliiht absoi*be’d is 

simply conve'i'te'el into he‘at. Bid radiant e'ne*ry:y, ed' 
a jiarticular wave* le*n*ith. may in some e*ase*s be* 

abseu-be'el by a mob'cule', which imme'eliatcly emits a 
band eif se*e*euielary raeiialion. This is the* se)-calle*e+., 
tlimre'.sccnt banel. For a li’in* umli'rslanelin^' eif the 
mechanism ed’ the* proce*ss it is necessary to me*asuro 
accurate'ly the* distribution ed* e-neTj^y e)Ve*r tile*' 
varieuis wave* le‘n«tlis of sue*h a baml aiiel alsei to 
cemipare the aimuinl ed* raeliant cne*i'}»y abse»rb(Ml by 
a mede'cub* with the* ameuint that it emits as 

flimre'Se e*nce*. This ratiei is e*alle*e| the* tlimre'sce'id 
yie*lel. Abseilulc phe)temi(*t rie* me*tlmds ed’ e*xtrcme* 
scnsitive'iu'ss have* been eb*\ise*el. ami seum* eif the 
results eibtaiucd may lie-ie* be* state'el. As fin* yeiii- 
e'ciitratieui eif tIue)re‘se*e'Mt mede*e'ule‘s ill all inert 
solve*n! like* w'ale*r eu* ab'eilied elimiuislie'S, the* 
1lue)re‘se*e*nl yie*|el incre'asi's uidil a maximum s1e*aely 
value* is rcache-el at umle'cular e*euie e-id ratieuis ed’ the 
oreh'i* ed’ 10 * eir 10 ’. l'ile'e*tro elit'inical stmlies ineli- 
e*ale* that at the'se* hiw e*oue*e*utratie)ns, tlie llmu'e'.seeiil 
iimleeules euily exist as siiiijile* ieuis wlu'reas at 
hi.nhcr e*eme*eut?’at ieuis ioiiie* a“j^rc»atcs eir micelle's 
are I’ormeel. The* de*erease* in f]mu*esce*nl e'tificiency is 
asseK*iate*el with an iiieivase in tin* e'emiplexity ed’ 
ions. Kveii umlcr the umst favourable* eeunlit ieuis, 
this efficiency ueve*r reaches unity. Molee-ulos like* 
l■he>elamille and llmu'e'seie'ii are* m‘“d e'lUTiiy trails 
feirmers, the* yie'lel reaehiiii;- U|» to .S, wliile* low eieiwn 
in the* list we* have jdieisphinc (f with an yield eif 
.1 of the absorbed energy. A mede*cule eif rlie^daniine 
a^min may absorb a epiantuiii ot’ raeliation corres 
poiieiiii'i- te» ^wave'-le'iiirtjis 3B3, IfOr). 040 , 10 V , 
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But ill each cast*, the nature of the fliun’csceiit haiui 
ciiul the aiiuniiit uf tliioivscent ein‘riry ])er quantuni 
of absorbed radiation remain the same. thouj*:h the 
absolute maj»ni1ude oT the ex<-itiim- quanta thus 
varies over a wide ranue. It is possible to j»'o «leeper 
into tlie prolih'iii. lM»r example in the delicate ex 
])erimenls of Mr S. Milra. a beam (»f lij^ht with 
vibrations ar?*aimed in one* plane <inly. was made 
to strike such a mob‘eular tarjjret in a viscous 
iiuslium, and the lluoreseent li^ht measure<l alonji 
a direction normal to the plane contaiiiiiif* the diree 
tion of vibrali(»n and the direction of pi’opajrat ion 
(d* incident lijilit. It was found that in the lluores- 
eent lijiht the vibratiini alonj* the direction of propa- 
fialion is »enerally less intense than the vibration 
in the ])ei'pendieular direction. This anisotro|)i.v. or 
polarisation as it is calle<l. diniinislies as the viscosity 
of the medium diminishes. This is to be expected 
for if within the life period of the exeite<l moleeule, 
wliich is of the order of 10“’" secoml. the lluoreseent 
molecule is capable of considerable free rotation in 
all possible directions, no particular direction of 
^ vibration will be favoured in the emitted li»lit. 
Based on this elegant method, the life ])erio<l of 
(‘xcited molecules has been measured. 

The <‘mission of Huoreseenl li^hl is a relatively 
simple res])onse called forth in a moleeule nmler the 
stimulus of radiation. A more complex pna-ess 
occurs when the radiation is stored up as the inter- 
nal enerj»y of molecules. The «i-een plants bottle 
ii|> sunshine to the extent of Ii70,000 ('ahu’ies when 
they transform six «iram mol<*eules of carbon 
dioxide and Avatei’ into one mon* of suyar. These 
are the fundamental ca])italisls (d' the worbi on 
whom all the animals have to d<‘pend for their 
existence. .\ molecule with such an accumulated 
store of energy may occasionally remain fairly 
stable as in the j'ase of sipiars. But in other cases 
instability and far-reaehin»j chany:es are noticed; 
f<u* examj)Ie with bromine the molecule splits up 
into two atoms; in the case of iodine, either the 
nudecule is split up or an excited iiudecule is formed. 
These free atoms and excite<l molecub's are very 
active atjents ami they start all kinds of reactions 
when other receptive molecules are ])resent. AVhere 
the induce<l chemical reaction is attended with 
evolution ot heat, each such atom or molecule 
acts, as it werg, as a cebtre of explosion, which pn* 
coeds in a chain tinvolvin«’ sometinies the transfor- 
mation of hundreds of nudecules. The conditions 


which are favourable for the propa^fation of sycl 
chains, the dependence of the chain len^:lh on tin 
niajj:nitude of the quantum of radiation responsibb 
for starting; the chain, the disruption of the chail 
by substances wdiich we call catalytic jmisons, tin 
life period of ^•xcited atoms and moJecules,^jand (» 
the unsta])Ie substances that are formed as inter 
mediate ])rodue1s in such reactions,-- these are sonti 
of the problems which have been studied in Dacca 

It is i)(»ssible with the aid of suitabre <levit*e 
to obtain a beam of Tmlit in which tlie vibrationi 
ai*e circular and either dextro-rotatory /.<»., movin* 
in the direction of the hand of the clock, or laevo 
rotabny hr., movin»- in a contrary sense, Sucl 
radiations, may be calh‘d. in short dext ro-lfjiht o. 
laevo-li«]il. If dextro lijiht has a different v<‘b)city 
than laevo-li^ht in a medium, the medium is sai<l 
to be o])tically active. A^aiti if the absorption co 
(‘fficient (»f dextro lijiht is different from that of 
laevo-li}>ht, tiu* iiuMlium is said to be circularly 
<lichroic. Such optical activity and circular 
dichroism ar(‘ often exhibited by naturally oc('urrin^- 
molecules; and the prevalence of such asyjumetry 
in livinj*’ or'»’anism has b»'mi eorisiilei‘»‘»l as a ])roof 
in favour of vitalisiu. Tlu* brilliant n'S(‘arches of 
Kuhn in 19IU) imlicated how with the aid of one 
kind of circular li»ht, an asymmetric molecule can 
be decompos(*d in prefermiee to its tqitieal isomer 
which is always present in e<pial amount in all 
synthetically produced substances, 'riu* plant i)i«^ 
ments which under the stimulus of s«>lar ra«liation 
are respfuisible for the production of comi)lex 
orj»anic materials, exist in living: cells as colloidal 
micelles, which are both optically active and circular 
l,y <lichroic. Attempts to ])rei)are relatively sim])b* 
colloidal mi<*elles exhibititifr circular dichroism 
have been (juite sina*essful in our laboratories. 
When colloidal solutions of tuiif^stie acid, vanadic 
acid, or ceric borate are allowed to mature in dextro 
lijjfht which they arc capable of alisorbina:, the mole- 
cules duriiiff the process of a}»j»rej»ation ' to form 
micelles a])pear to be subjected to the directive 
influence of such radiations. Such colloidal solu 
tions have j^reater absorption for dextro-lifyht than 
for laevo-lij(ht f.c., they become circularly dichroic. 
Kxpcriiiients now in pro^q*ess also lead to the con- 
clusion, that these dichroic suspeiisioijs, w'hich 
become hetive oxidising: a^^ents under the influence 
of lig:ht, exhibit differences in the veloeiTies of 
oxidation, when exposed to euual inti'iisities of 



I. 7 1 


oppositely polarised eiiciilar vihratinns. It hioks 
now, as it* it may he possible to pre])are in the 
laboratory, simple anisotro])ie catalysis which will 
|)roduee much faster (me optically active substance- 
\f\ ])i‘efer(‘nce to its isomer. 

J should not l<‘t this occasi»m pass without 
dwellirt^ on a matter of vital importance* relatin**- 
to the training' of a ()hysi(*al chemist. Half a century 
aj^o, this science was breMi«ht int(» bein^ by the 
labours of Van’l HolT, Arrhenius, Ostwald, anel 
Kapult. ifiVen the* mathematical e‘e{uipmeiit of VaeiM 
Hoff, the jireatest of th(*se h*aders, was ace'ordiim- 
to Sir dajm‘s Walke*!*, Jio better than that of an 
ordinary graduate in mathematics. An easy 
familiarity with rela1iv<‘ly sim])le mathematical tools 
cou]>le(l with a e'lea]* «rasp (d' the fundamental laws 
of physics, has since enabled many to collect a rich 
harvest fremi the virgin soil. Hut thin«4s are ne)w 
e'ha!if»in}i fast. The appointment of Dr Hemard 
Jones to the chair of inorviauic and physical chemis 
try in Dambrid^-e is a symbolic event. Of a 
l)hysieal chemist is now demanded not only a sound 
basic traiuiuu’ in chemistry, supplemented by a hi^h 
experinu'Utal skill in handling' delicat(* instruments 
but also a clear und(‘]*standiui»‘ of the higher branches 
of applied mathematics and statistics. How we wish 
that we were ti‘ained up on this liasis; but let not 
those who conn* after us, have occasion to (‘omplain 
that they did not receive ])rojH‘r jiuidance and counsel 
in the years of their apprentic(\ship. And I appeal 
to the Indian universities to take u|) .seriously tin* 
(jueslion of a thoroujih overhauliim' of the methods 
of teachinji' of this bramJi of knowledge. 

I must confess that the section of t>hysics and 
mathematics has to its ci'edit more far reaching; dis 
coveries than the sectio?i of ('hemistiy. I need only 
mention the Hainan HffecI, the Saha Theory of 
Stellar Fonisation and the Ih^se Statistics. I should 
like to str(‘ss here one {.ireat olistacle to i)roj*ress 
which the chemists of '“India have not yet been able 
to remove. Dhemisls are apt to descriln* themselves 
as the most painstakinji’ of all animals, not even the 
ass expected. It is more tiaie of their .scieuct* than 
that of any oilier, that innumerable ex])erlmen1s 
must be performed, innumerable facts ob.served, 
catalojyued, correlated and classified before an im- 
portant generalisation can be made or the structure 
of a new c>onee])tiou of the phenomenal woyld can 
bp raised. Hut life is short and science is long. 


Hence il is, that we find that entstandiim discoveries 
in chemistry liave in rei'ent years been made in 
laboratories, where inspiring leadership has been 
assoeial«‘d with large-scab* l(‘am W(U*k. Tin* pap(*r 
on the synth(*sis and constitution of vitamin (' 
app4‘ared from the Hirmingham laboratories und(*r 
tin* joint authorship of a team of s(*v(*n workers. 
Such t<*ani work is how(*ver yet (‘onipaialively un 
known in India. It is to lie deplori'd that the idea 
of close co-op(*rat ion among tin* scientific work<*rs, 
has not taken a firm i‘oot in the Indian .soil. Is il 
dm* to tin* fact, that tin* traditional religious atom 
splien* of India teac'hes a child to be self (cntred, to 
be c(nnpb*te within him.s(*lf and to work out his own 
salvatum. unaided and in isolation/ 'riien again, I 
am told, that a tradition has grown in soim* in.stilu- 
tions. that tin* .senior nn‘mb(*r of the staff is given 
ci*edit for senior authorshiji in a joint imblication. 
indep<*nd(*nt of any consi(h*ra1 ion of the .slum* in' 
may have in tin* ])lanning and ex(*cution of the work. 
This, if true, is unfort unat(‘, for the higln*st s])irit 
of (*<*-o|)eraliou, loyalty and devotion can only In* 
evoked in an atmospln*re of impartial justice aurK 
d(*4‘p(*st .sympathy and good will. Notwithstanding 
the.se liandicaps, tin*!*!* ar(* pointers to the road of 
success. In tin* palmy days wlieii Sir V. Hamaii 
was profe.ssor in Dabaitta, oin* e(»uld (‘asily fei*! that 
in his laboratory, the re.s(*ai*eher has lH*come forgi*t- 
ful <d’ self and mindful only of the W(U*k ahead. 
One also notes with i)b*asure the (»b.servat ion of Sir 
John JFu.s.s(*l that Hrofe.s.sor .Muklierjee is fortunate 
in having s(*eured the ln*lp of a band of skilled and 
devoted W(U*k(*rs in his researches on soil colloids\ 
.\ny casual reader of Indian publications in cln*mis- 
try will not fail to sei* that work of consi«lerable 
valm* has been doin* during the last decade, lb* will 
ob.servi* howev(*r, that it is tin* individual enterprise 
in research, ralin-r than a magni(ici(‘nl team work 
to .solve a fundamental |)robleni, whi(*h has been lij) 
till now, the keynote of our activiti(*s. Hut for 
greater efforts and higher achievements we slnmld 
all endeavour to inaugurate* an (*ra of co-operative 
team work. 

Within the precirnts of this university .it is not 
iieces.sary that I should hav(* to make a special jilead- 
ing for theses that scientific knowledge and 
industrial activiti(*s should be eo-ordiiiated or that 
our academic laboratori(*s should not be divorced 
from i^ractical affairs. We b?ive here, a Nourishing 
lionoiirs school of technical chemistry; and tin* 



r 8 ] 


i»i’ IVotVssor pj'ovidiMl ;j. brid^v 

()1‘ cniMinmrK'ntion hftwccMi scientists niid industri- 
alists. Nowhere is the henifieial elVeets of contact 
between universities and induslr^y better ext'iiiplified 
Ilian in the proj'raiiiiin* (d* rcsearclics on oil techno 
bijiv, now carried out uiuhM* the supervision of 
Professor l»hatna'iar, with the aid of funds provided 
by Messrs Steel Prolhcis. In pre-War days, such 
close intiniai'y existed in (Jerniany alone with tlie 
result that she rapidly outstripped her rivals in 
industrial enterjirises. But a new epoch of industrial 
research in Kui'ope and America has bej^un with the 
end of the (Ireat War. Last year in the presidential 
address of liorcl Kutherfoni we had a very clear 
exposition of tin* (‘Xtensive activities of the Depart- 
numt of Scientifii* and Industrial Research in (Ireat 
Biitain. He state<l with evident satisfaction that 
this bold experiment in this co-o])eralive orjianiza- 
tion of research, which is uni<pie in the world, had 
undoubtedly prov(‘d a j^reat success. 

The (lovernment of Imlia have, in recent years, 
(iofic a m'ood deal in pi'omotin^’ researches I'elatini? 
to plant industries. The JLiyal Commission on 
A^^riculture has aniently IooUcmI forward to a state 
of jiffaii's in wliich the universities will not emly 
initiate ajirieultural research but will also umhn*- 
take schemes of r(‘S(‘arch, the importance of which 
is liroUKld lo their notice* by the departments of 
a^ri-i(*nlture. This end has been ste‘adily ke])t in 
view by the lm|)erial Council of AjiHcultural 
Research. We have* already referreel to the re'- 
se*ip*che*s eif Jh*e)fesse)rs Dhar and Mukhe*rj{*e. With 
the aid eif funels proviele*el by this e'eiuneil, leui**- 
ranj>e* scheme's of research arc in ])re)u're*ss in t lie- 
statist ie*al laboi-atory of PreitVsseu* Alahalanobis at 
(‘alcutta, in the* chemie*al laboratories at l)ae‘e*a, ami 
in the* botani<*al laboraten*ie*s of Aj;ra, Maelras ami 
Benares. The Ceil ton Techne)lo»i<*al Laboratory at 
Bemibay, the Institute of Cottein Biwlin^; at Inelore, 
the liii|)erial Institute of Su»ar Technei|e»»ry at 
(^•lwnpore, the Cane Breceliny- Station at (.'oimba terns 
the flute* Tevhnolooie*al Laboratory at (Adcutia and 
tlie Aj^ricultural U(*searedi fjaborateiry for jute 

at Dacca are neitable examples of the 

solicituek* of the (k-ntral (iovernmeiit tor 
meeting? tlie resea ir.h reeiuirements of valu- 
able money e-rops. lieseaivhes on feirest proelucts 
have been eir^aiiised ifi the Feirest Research Tiistitute 
at Pehra Dun ^iml the Lae R(\search Inslitutc at 


Ranchi. The work that is beinj^ eloiie* in tht‘se institu 
tieuis has {»;e>iu* far tei re'fute the allejjatiou that Indian 
chemists are eloinj? little to help industry. Take for 
instance the lac inelustry. Re*searehe^s are in prei 
•riTss uneler Dr Sen, relating’ (a) tei better metheiefs 
of washing stick-lac to iirodue'e* hijrh »:raele see'el-lac, 
(b) setiaration of pure lac resin freim eirelinary 
shellac, (c) bleaehiny of lac. (dj reetovery of re-fuse 
lac, ami (e) proeluedion eif meiuldeel articles f^tr 
(*le‘clrie*al ifielustry ami householel use. The 
synthetic re\sins, like bakelite, haviiii? entered the 
tielel, it is certain that severe competitiein is ahead. 
I>ut now that science has be-en linked to this 
inelustry, we may heipe with ^a*eater confielence, that 
the lac industry eif Chei1ana«‘|)ur will not meet with 
the same* fate* as the imlimi ciillivatiein eif Jlehar. 

At Dchra Dun the aseu process of Mr Kame*sam 
which fix(*s arsenic and co])pe‘r in weieiel throimh the* 
aj^eiicy eif chromium sails has ji:iven rise tei a weiod 
preservation inelustry. The rese*arclu*s of Dr S. 
Krishna on Lphe-elra have he-lpeel Baluchistan in 
or‘>:anisinfi: the traele* in this dru'<. Of jiarticular 
interest is the work that is now lieiny* deiiie* lhe*re 
on ve'^etable* talleiws. The* ])hysical ami clu*mie*al 
jiroper1ie*s of mowra tallow ami sal butte*!* have* 
been studicel, a!iel they an* rccomme‘mle*el as ad- 
mirably suite*el foi* ymrii siz/nm'. It is e*stimate*el that 
about 41)0, 01)0 maunds of these tallows can be put 
in the market; ami owiim' lo the*ir ehe‘ape*r e-eist oi' 
preieluctiein, the*y are* expe*cle*d to dis])lae*e* animal 
tallows fell* varieiiis ineliistrial ])urpeises. .\eir should 
we* feirj»e‘t to me-ntiein that rese*arche*s e*eimlucte*d on 
preiper utili/atiein of such feirest preielucts as bambeio 
ami j»rass, have^ re-sulted in the e*stablishment of 
seve.*al paper faedories; ami the time is mit far ofi’ 
when the country will be* prexlucin**’ enough pulp 
freim the*se i*aw materials to mi*(*t the overj»rowiim 
elemanel for jiaper. Dr Ohowdhury ami cei 
weirkers at Dacca have made extensive stuelie's on 
the |)roi)erties eif the jute fibre. They have found 
that ceileiur e*an be improved ceinsiderably by the 
actiein eif chlorine peroxide, the tensile strenj;lh and 
iTsistance ajiainst rot by the actiein eif formalelchyeh*. 
that jute nitreK'elluleise can be made as stable as 
eotteiu nitreieellulose, and that owinj*; lo il-^ 
lower viscosity ami hi"h solubility, it would be 
meire useful feir the lae^epier inelustry. It has be*eii 
found ’that the jute plant does not rot in taitks of 
galvanised iron; and Dr lharknr, in his r(A:*ent re'view 
eif jute industry in India, has drawn pointed pftentioi' 
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It) tliis ()l)soi*va1i()n, as iiidicatin**- tlu* i)t»ssibility 
of (‘?)iitrolU‘tl in <*fiilral stations for tlio |>r»> 

Muction of liiuli jifado Hhrns. 

* 1 havt' tiwf*lt in sniiM* ddail on lln-sc rosfarrhcs 
on money (‘!*o])s widtdi havt* iTfciviMj lifinn'ons assis 
tantM^ Jr<^jn public i’nnds, in accortlancc witli itic 
rct'oinintunlation of I In- Ajiricultnral i Nmnnission, 
wi>li a vi(‘vv to briimifi.i* out in bolder rdicr the cnld 
indin t*l*t*n(*(‘, with which the rt'comniendations oi' the 
Frjdian Indnsti'ial ( ’oniniission have been re<*eived 
by t*ln‘ (hmti’al t JoviM-mnent. Mncli was e\i)ected ol* 
the policy laid down by thi‘ t loveiMimcjit (d* India in 
Hlir), und(‘f the s1i‘css of the War. that India wouhl 
consitltn* licrs(‘ll (‘iititled to demand tin* iitmost help 
which her t in\(‘i‘/iment cniild albu'd bi enable her tn 
take her proper place in the wt)rld as a mannfaetnr- 
in** count i*y. l»ul tlicse lessons »)f War were soon 
forgotten, and all that has bt'cn a(*hie\ed is the s(‘tlinu 
up of an Industrial Heseandi llureau. eonirtdiinu 
with tin* aid of an Advisory ( Nnnmillt'e, a small rt*- 
search laboi-atory altache«l to tin* 'fest House at 
Alipore. The rt'porl of this Ibu’cau for IttdT is a 
miserable <loeumen1 (ompai‘(‘d with the correspomi 
in**’ re])ort of the Imix rial Coiuicil of A!*-ri('ulturaI 
Kesearch. I should not be misundci’slood. I have 
no complaint ajiainsi the pci‘soru.iel, but only aiiainsl 
tin* step motherly treatment meted out to industrial 
research iu the country. 

Nor slnmld we forjict that many ureat leaders 
of pid)lic opinion have been so impress(*d by the evils 
of the niodei’n capitalistic worM that they have m>(. 
In‘sitat<*d to <leclare that the int I'odnct ion iiito India 
of the scieiititic and te<‘hni('al )ni*thods of the Wi*st 
.should be resist (‘d ; that it is no businc.ss of 
^^dvernments to subsidise hi.uln*)’ seieiitilie res(‘areh 
and that those who employ scientitic men «)r exploit 
their researches should i)ay for their training and 
provide them with facilities for work. Tin* forces 
of public opiiiion and’*or Hovcrnmenl rarely join 
han«ls it) this countiy, but men of sei<‘nce found to 
their dismay, that this miracle was lidinji to happen 
in Ibis instance. It was feared that human society in 
India wo\d<l in the end oystalisc into a community 
of artisans and peasants. If is then’buM* with ureal 
J’clief and thanksj'ivinji- that we welcome the resolu 
lion passed at the conlVrenct* oi the t't'nfineial 
Ministers of Industries recently hehl at ^ Delhi 
that the ])robIeins id* poverty and unemploymerd, ol 
national ‘.defence and e»*onmnic regeneration in 


treiiei'al, cannot be solved without industrialization; 
and as a ste)) to such industrialization, a national 
planning <‘ommisslon should be set up which will 
formulate comprehensive schemes foi* the develop- 
iiM'iit of in<lustri(‘s in Imlia. 

As ati indispensabh* adjunct to this ])lannin'>' 
commission th(‘r(‘ should be set up an .Ml-India 
Council of Scientific and Industrial Keseaiadi wiffi 
fnmdions ami pow<'i-s similar to those entrusted to 
the Department of Scientific and Industrial Kesearcdi 
in Hreat Hritain. In India however, men and 
thinus uel, so easily and without (juestioninc, under 
t»flicial control that it noiihl be apt to ijuote hei'e the 
followinu observations of hold Kut herford : - “ In 
<i'ri‘al Ib'itain tin* responsibility foi* planning- the 
programme of research even when the cost is 
directly borm* by the (bivi*rnment re.sis with n'.seareh 
couiu'ils and c'oinmiltecs who are not themselves 
Stale sow ants, but dist iriunisiM'd i'r‘pi'ese?itat iva's 
of pure sciv‘nce and indiisti'y. It is to be hoped 
that if any (*omparable oruanization woa* s(‘t up in 
India, theia* will be a piopo* re))resentat ion of 
sciodific men from tin* universities and also id' the 
industries concerned.” 

Indeed foj* afiy one who has followed the reci'iit 
happeninus in this world, with aii.s attention, this 
industrial planning’ bn* India would .seem to be lon;>‘ 
over due. .\ow. more than ever, a plaiinlnj*' oil ail 
fronts, would seem an urjicnt and immediate neces- 
sity. The lesson of the crund)lin^»‘ empires, and th'* 
rapid rise id’ coutdries oruanised in deadly eariuist. 
are potent, to all but the oblivious utopian. If an 
industrial and jwonressive India a])peared a 
ilesirable nece.’^slty in Mlir). how much more urc(‘nl 
and imperative would such a task of consolidation 
of her intellectual and material resources appear to 
all in ItIdS. |>ut we, orientals, often foi'iiet realities, 
in our .search for the ideal; with the furious tempo 
of development and consjilidat ion all round, the 
least dela,v', however, in this uri'eid task may prove 
fatal ami irrei)aral)le in the end. .\lready we are 
regrettably lati* in puttine- forth our best efforts in 
this directions, but now that events havi* rud(*ly 
aw'aki'iied us to the danjicrs that our slackness ex- 
])o.si*s us to, we .should try to make u|) for lost time 
by fiu-ced march(*s in the path of proj^ress, and by 
a resoluti* determination to puW all our .material and 
intellectual I'csources to solve our ov^n problems. It 
is obvious thai su<'h a t.renieiidous task cannot be 
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achieved by isolated eft'oi'ts of industrialists, and by 
private enterprise. The iitniost (*o-oi)eration of the 
individual Avith the State will be neeessary if real 
success is to lie achieved. 

The ina»»!iitude of task need not make us tles- 
])air. The very ereditable pertorinanees of her sons 
in the different spheres of scientific aiul intellectuai 
activity have amply denuuist rated that with ])roper 
{>>:uldan(e and plan. India is (piite capable of solving 
her own problems, and of maintaining*: her position 
and ideal with dijiiiity and ])restij?e. What is only 
wanted is prudence and foresi^ylit, liberal statesman- 
ship. resolute co-operatioji and efficient lea<lership. 

The universities of India have* a f»reat resimn- 
sibility to discharge at this Juncture. If the process 
(»f i!ulnstrialization is j^oin** to be a forced march in 
this country it will not do for them to take up an 
attitude of hiis.siz-Jdir. The for<*es of nature are 
the enduriii}*' w(*alth of mankind, but for the solu 
tion of Indian economic pisiblems and the prosperity 
of her )3S0 millions, it is neeessary that brilliant 
youiij? men shouhl be traine<l u]) in evei*-increasin«: 
numbers, avIio are capable of tappiim' these sources 
of wealth. The modern youn**' stmlent of science 
must realise that while fundamental theoretical 
work must continue to be the basis of all scientific 
advance, his subject would lose much of its impor 
tance, if this tniinin**' did not fit him for tacklifm’ 
larj^e-scale problems whi<'h arise in industries. 
• Simultaneously with the development of industries, 
there arises in every country a jireat demaml for 
well-trained ])ersonnel to man these industries. Tnif, 
I’hilips recently estimated that 12,000 yraduates in 
chemistry arc employed in industrial tmisuits in 
Kn»land. Lord Kutherford even eomp1aine<l that 
the demand in Knt»land for well trained researchers 
in physics luul outran the supjily. Dr Hamor, 
Assistant Jliredor of the Mellon Institute for 
Industrial Kesearch has estimate<l that in 1937, 
America spent about 100 million dollars in sehoiti- 
fic and industrial research; ami though the expendi- 
ture is hijih, the results have more than fulfilled 
expectations, even if for a time, some of them may 
be kept secret. Such a consuination may be loiij? 
in comiim t^ India, but every efi!ort should be made 
to prepare the groiyid in advance. A very good 
example of 'what the Indian universities can do in 
this direction Has been shown by Hombay, where 
under the inspiring leadership^ of Mr‘rhandravarkar 


and the able guidance of Dr Foster, an instrtute 
of textile chemistry and chemical engineering has* 
been established, which in ecpiipment has few eqiuds 
Already suecessfni students have so proved their 
worth, that 1 am told, that there is an advance 
booking from the millowners for the prodiu^ls of this 
institution. 

It is a welet)im‘ sign of the times that the Indian 
imlustrialists are not all hlind to the value of re- 
search as a means of improving iirotluelion, and in 
eonseipienee, of increasing the ilemand. The Tata 
Iron and Steel Works have led the way by‘lhe foiniila- 
tion of a magnificent laboratory at Jamshedpur 
for the study of alloys of inm and steel. The 
Lala Shri Kam Trust contemplates establishing soon 
at Delhi an Institute iin the model of the Mellon 
Institute of America. The liuxminarayan Ibspiesl 
at Nagpur may soon liegiti to yield the lieiiefieial 
results which tlu‘ rionor so ardently cherished. Ibil 
when one recalls that most of the industries in India 
are now sheltered by a tariff wall — ('all it reveniu* 
tariff or prot(‘etive tariff as yon like*- -and that a 
substantial part of the income of the Indian busi- 
ness magnal(‘s aeenu's to them lieeanse of this tariff, 
one has a right tovxpeet a much widen* recognition 
on their ])nrt i>f the need for (*o operation between 
science and industry, and a greater readiness to 
endow industrial res(‘arch with a. vi(‘w to cheapening 
imiduction. Such ri'seareh is considered, in all 
enlightened eouutries, as an insurance against the 
<lark days; and today when the worbl seems so 
much out of Joint, the eiilightemsl imlustrialists 
slioubl do w(‘ll to consider themselves only as 
servants of society essentially moral beings whose 
main dividends are the benefits, which they eonfm- 
by providing emtiloyment, and by manufacturing 
commoditi(^s essential for the national well-being. 

But the world w'ill be set right if this (Jiaiigc 
in outlook were confined to one class of men only. 
Fvery intelligent man and woman have now g<*1 
to ponder deeply over the problem that the. seieiiti 
fie seare.h for truth has not assured the advance ()i’ 
civilization. Inventions intended to relieve toil, and 
to control the forces of nature which should have 
given, to all a fuller and more satisfying life, hav< 
been perverted into forging instniments of dcstriic 
tion. f he paradox of poverty amidst plenty mocks 
ill face. In one part of the world w'h( 3 nt tAid cotter 
are being burnt and milk thrown into streams, whil* 
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hi another part half-naked people are starvinj*. It 
is not ditTfieult to j^et at the root of this evil. In 
res])eet of seientifie knowledge and their applieations 
to the iirohleMis of life, eadi yeinTalioii stamls on 
the shoulders of the iireeedinj^’ ton*, hut in respeet 
of soeial, eultui’al and spiritual (pialities, no eoni- 
Varable develo])iiient is notieeahle- perhaps there 
has been a retroj^ression sinee tlui days of Asoka 
and Christ. Modern seienee has, iiuleed, beepiue a 
niVnace to eivilization, because we have refused to 
work for soeial justice, because the interests of 
individimls and conmiunities have* not been sulnirdi- 
nated to those of the country, and becaiise c<iusidera- 
tions of patriotism and the prejudices of race. eree<l. 
and cbloiir, have been allowed to overri<le the 
witler considerations of humanity. There in lies the 
1ra«:edy of the modern world the tragedy that we 
witness in the flamiuiL*' cities of Spain ami China, 
in the mountain homes of Abyssinia ami in the eon- 
ceutrated haired in tin* armed camps of Kiihipe. 

“ It is not euoiuili that mankind should be pro 
vided with tools of pi‘of»'ress. It is a much bijrji’cr 
task to teach them how to use these tools. Men of 
science cannot escape moral rj'sponsibility even for 
the evil fruits of tlu'ir labours.” Tlu' chaos of 
modern w'orld is calliiij^ out to every man tif j»(H)d 
will and umlerstamiin»: to join in a jrreat educative 
effort with a view to makiii'*' the minds of mi'ii 
more Ilexible and adaptable, with a view to remov- 
in**: those narrow p?-ejudicM*s whi<*h are ehokinj; the 


paths of progress. These prejudices <lid not matter 
much in olden days, when ('onimuni<’ations were 
dirticult -in fact they wei*e boiri because of such 
inaccessibility. Ibit today when iMereasin»- rapi<lity 
of (‘onimunieat ions is causiii}*' the world to shrink 
with a diseoneei'tin** I'apidity, these prejudices spell 
di.saster foi* mankind. We, on this oc(*asion, thei’c 
fore welcome the efforts of the Hritisb Association 
ami the American Association for the .Vdvaneemeut 
of Science to mobilise the moral forces ol the 
World for promoliim' betti'r relations laUweeii men 
and nations, and we offi'r tln*m our willing 
CO operation. 

in this hall, many years aijo. Iht* first Ib'esitlent 
of the Indian Seieiu'c Congress, Sir .\sutosh 
Mookerje(‘ concluded an inspirin;*- address with the 
hymn 

“ Where knowb'diic is frei* 

Where words come out from the depths ol truth, 

Where the ebsir stream of season has not.J/.wt.^ 

its way into tin* dreary desert -sand of dea<l 

habit, 

tbiio that Heaven of Kree<lom. m.y h’ather, let, 
my country awake ” 

Search for sm'h a lleav«‘n of 'fruth and Kreedom- 
.self-sur render to such a orrjit (piest it is to tliis, 
that the noblest spirits ai'e called; and it is such 
men and women who make tin* world a belter i>lace 
to live in. May we ail join in this quest! 



Short Life-Slcetches of the General and 
Sectional Presidents 


iMioi'. .1. f. <;h()sh 

(iriwnil PrcsidtHl 

Horn on llu* 1 till S«|)lriiilH‘r, ISJH, in llir DistricI 
of lIooji;lili, Prof. .1. (’. CJliosli liad his early odiualioii 
at (iiridih anil lluii at Presiilriuy (’ollege, (’aleulla, 
where he had a uni form ly hrilliant eareer. He took his 
M.Se. (h‘»‘ree in lJMr>. It was in the Pnsideiiey (’ollej^e 
that he eanie in eonlael with Sir I*. ( . Hoy, the father 
of ( heniieal Heseareh in India, and derixed inspiration 
from liim. "When the new Pixsl-gradnate Department of 
the (’aleiitla I’niversily was oju-ned by tlie late Sir 
Ashulosh Mookherjee, (Jliosh was appointed a leetiirer 
in (’hemistry. From here he 'pnhlished his papers on 
the ahnormality of slroiif;’ eleetrolyles whieh altraeled 
attention from seientists throuij;hout the world and whieh 
Deliye and Hiiekel look up later on. 'The award of 
-J^vl'.'-t-'Seholarship and Premehand Hoyehand Studentship 
in 1J)1S enabled Dr (ihosh to proeeed to hiii^land. He 
xvorked in the laboratory of Prof. Donnan in London for 
some lime and in he xvent to (rermany. On his 

return to India the same year he was appointed to the 
Chair of Cheinislry of the newly established L’niversily 
of Dacca, where during the last IS years he has built 
up a xery aetixe sehool of ehemieal research whieh is 
doiiif^ very xaluable xxork under his inspirinj;' ii;uidanee. 

Prof. (losli and 
his collaborators 
haxe carried out 
inti nsive a n d 
important work 
i n P li o t o - 
e h e m i s t r y . 
Heeeiilly they 
obserx eil t h a t 
u n d e r certain 
I'ireunistanees an 
isotropic slriie- 
lure m a y b e 
produced in a- 
mieroseopie sol 
p a r I i e 1 e s of 
tungstic acid, 
vanadie acid, 
chroinii* tung- 
state and eerie borate sids if. during tliii coalition of 


tnolecidis to form the sol ])artieles, the molecules are 
e.xposed to circularly jxxlarised light, it has |||*S<> Ihtii 
obserx'i’d that the xeloeity of a photochemical reaction 
with one of the above sols as photoseiisiti/er depends on 
the nature of the circularly polarised light used for 
maturing the sol and siibsec|ucnt irradiation iff the iV- 
aetion mixture. Sols matured in dextro light gave 
dillereni velocitit s of reaction for the same intensities of 
dextro or laevo liglit used for irradiation and thus bring 
ing about a photoi-hemical traTxsformalion. Similar 
results haxe also been obtained with sols matifred in 
laevo light. 

His xx’ork on photovoltaic cells and his (|uanlitatix e 
measurement of ihioresceiit yield have Ihroxvn a Hood of 
light on these obscure phenomena, and have been acclaim- 
ed as very important (‘ontribulions to our knowledge of 
these subjects. 

Prof, (fhosh and his collaborators haxe also carried 
out important investigations in the domain of leehnieal 
gas reactions and of oxidation-rcdueliim potential of 
biologically important substances. He is in receipt of 
a substantial grant from the lm]H‘rial Couneil of Agri 
eidtural Heseareh for carrying out investigations on the 
mechanical analysis of latcrile soils and on the lixalion 
of nitrogen by the rice [)lanl and very interesting and 
available results have already been obtained by Dr A. 'I'. 
Sen, and Messrs P. K. De and ,1. N. Chakravarly 
working in his laboratory. 

Along xvith Profissors ,1. N. Muklu'rjee and S. S. 
Hhatnagar he xvas responsible for the foundation of 
the Imlian (.'hemieal Society in IPHJ* and is at present 
the President of the Society. He also presideil over 
the Chemistry Section of the Henares Session of the 
Indian Seienc<* Congress in 1925. 

• 

DH JK. H. HAMANATHAX 

Presidcjit, Phifsics and Mathematics Section 

Horn in IMP.*! at Palghat in the .Malabar District 
in South India. Dr Ramanathan graduated with a H.A. 
( Hons. ) 'degree in Physics in IPl l from the Presidency 
College, ]^ladras and worked as a demon.strator*in Physics 
in the Maharajah s College, 'rrix aiidriim, till Jhe end 
of 1S)2L During ])art of this period, he xtas also 
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Honorary Director of the Trivandrum Observatory, amt 
wrote a paper on “ 'riiunderstorms in Trivandrum 
'I’owards the end of 1021, he was awarded a Kcseareh 
Scholarship by the University of Madras and went to 
Ualeiitta to work under Professor Sir C. V. Raman. 
Here he worked on the subject of molecular scattering 
of light and wrote a nuinlx*!* of papers, both theoretical 
and experimental, on the basis of wliieli lu‘ was awardtxl 
tidi degree of Doctor of Science l)V the Madras 
University iji 102.‘<. His main contributions to the 
subjj'el of ^nioleeiilar sealiering are that he 

(1) lvsial)lislii‘d Ihe eoiiliniiily of llie plu'iioinenoii 
of inoleeiiliiir scattering from the li(|uid to llu* vapour 
slate (lirough ihe singe (»f <‘rilical opah“scein-e. 

(2) ^ Worki'd out a molec'iilar theory of sealtering in 
fluids compost'd of opti<‘ally anisotro])ie molecules. 

(It) Kxlended Prof. Hainan's studies on the colour 
of tlu' sea and found evidence that soiiu* radiation with 
('hanged wave-Ieii^h aceoin])nnicd scattering from the 
clearest sea-water. Sliowed that the same pheiionn'iioii 
was oiiservalile with tlu’ jiuresl distilled water, ah'otiol 
and some oilier lupiids. 

( I-) Worked out a tlu'ory of optical anisotropy of 
molecules based on the idea of the mutual Influence of 
the individual atoms composing the moh'<'ule. 

In 11)25, he joined the India Meteorologit'al De])art- 
meiil as a .Meleorologi.st. His main scientific work in the 
Department has been the investigation of the upper 
atmosphere. His diagram of the distribution of tempera- 
ture over the earth up to 25 km. basc<l on a study ot 
upper air data over the earth, particularly of those over 
India, has been tak(‘n as standard in all later discussions 
of the general circulation of the atmosphere. He is the 
author of many memoirs and scientific notes on mete- 
orological subjects dealing with conditions in the upper 
air both in normal and in disturbed weather, problems 
of atmospheric radiation, vertical currents in the atmos- 
phere caused by thermal turbulence, etc. Dr Rama 
nathan has also studied with his students the light from 
the night sky over our regions and showed the daily 
jircscnce of the green and red lines of oxygen and the 
absence of the nitrogen positive bands in these low 
latitudes and shown that the daily variation of the light 
from the sky is different in low latitudes from that 
over temperate latitudes. During the last tw’o and half 
years he has been in charge of the Geophysical 
Observatory of Bombay and got himself intcr^sRul in 
probh'iiiM of st'isniology and .terrestrial magnetism. 


At present he is a Superintending ^fetcorologist at 
Poona. I'oimdatioii Fellow of the Xational Institute of 
Sciences, India, and Indian .Veademy of Seieiit'es, 
Hangalort', Member of the Internal ioiial Nfetcorological 
Commissions for the tipper Almos])]iere atul for 
Radiation. 

I)H P. H. SAHKAH 

Prrsiilrnf, (lirmisirif Srcliou 

Born on Nov. 22. ISf)5. Dr P. B. Sarkar passed 
the M.Se., ( xaminatioii in lf)H5. and was appointed 
J.eeliirer in Cluinlslri of Ihe University of Ualeiitla in 
llu* saint* yiar. In l!)2it. he was appointid Assislaiil 

Palit Professor 
of Ulmnistry anil 
was awarded Sir 
R a s li 1) e h a r y 
(ihosli 'tVavel- 
ling Fellowship 
for the year 
I})25, whieli was 
renewt'd ncf'. k, 
y ear. Diiring 
llu'se years, he 
worked on the 
(' h e in i s I r y of 
Seaiidiuin a n d 
the Rare Karlhs 
in the laboratory 
of Prof. G . 
Urbaiii, a noted 
aiitliorit on tin* .subject, anil obtained a first elas?! 
Doctorate of the l.'niversity of Paris (Dr.'es Se.) in 
11)27. Since then, he has been carrying on re.**earelies 
on rare earths and along various other lines, and has 
assisted many of his jmpils to work up independent 
papers of which the elu'mieal analogy between fliio- 
l)eryllales and sulphates may be mentioned. He is a 
member of the Chemical Society of France, of the 
Council of Indian Chemical Society, life member of 
the Indian As.soeiation for the Cultivation of Seiemr, 
fellow of the National Institute of Si'lenees, India, 
As.soeiate of the Institute of Chemistry of (ireat Britain 
id Iri'latid, etc. 

PROF. C. R. NARAYAN RAO 
President, '/(udotfif Section 

Born of a respectable famfly at ('oimbatore, Prof. 
Nnrayaii Rao hud his early (‘ducat ion* at Bcllary under 
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lilt* late Mr J. P. C’otflin^ani and viitcrrd tlu‘ Maclras 
( liristiari C'ollcf^c for his rnivrrsity rduoation. He 

eamc under tlie 
iriHiu'nee «if‘ Dr 
Henderson ami 
)iad a distin^iii 
shed reeonl in 
the I'liiversity. 
W h e II t h e 

(Joverninenl of 
Mysore <*ontein 
])lated the deve- 
I o ]) in e II t o f 
Seieiiee Depart- 
in e II I s in the 
(\*nti*al College 
Mr H. ,1. Hhahlia 
wrote to Dr 
Henderson to re- 
<‘onini<'iid to him 
an e n i* r g e I i e 
young man to 
jindertake the respc'iisihilily of organising the Hhdogy 
de])artm<*nl in the College, Dr Henderson’s ehoiee fell 
upon llao and his eonfidenet' in the ability of his nominei 
is amply justified by the present position and status of 
the Department of /oology, both as a eentre of researeb 
and of teaehing. 

Professor Narayaii Ilao entered the Cniversily 
. siTX’iee in as an Assistant Professor of Hiidogy and 

direeted tin* studies in /oology and Motany till the 
bifurealion of the Hiology department into /oology and 
Hotany seetions, the latter eoining under the direetion 
ofT)r M. A. Sampathkumaran, With the inauguration 
of the Cnixersily of Mysore in lfD7, Hao was raised 
to the Chair of /oology whieh he has filled with marked 
dignity and eons))ieuous ability all through his serviee 
of 2S years’ exeept for a short of a yi*ar and a half 
when he was away at Mysore as Prineipal of the 
’I'eaeliers’ 'I’raining (’ollege. In IP.'fO he was appointed 
as the L'liiversity Professor of /oology. He offieiated 
for sometime as Prineipal of the Central ( ollege. He 
has since retired, lie is tin* Seer(‘tary of the Indian 
.Veaileiny of Seienees.' Hangalore and Editor of the 
‘ Ciirrrnl Science.* 

DR 1). \. MAJUMDAR 
PresideuI, Anthrojiohnfif Seciinii 

Dr 1). Maj Hinder reeeived his education at tlie 

Dueea Colh'giale^Sehool and the Daeea College from 


where he graduated in 1921. He joined the University 
College at Caleutta in 1921 and passed the \I.A. 
examination in 
19.*{.*) with first 
class Honours 
in Anthropology, 
stamling first in 
order of merit. 

In 192I', he wc*nl 
to Chotanagpur 
in Bihar, to 
study first-hand 
the soeial and 
eeonomie life of 
the A u s t r i e 
speaking tribes. 

In I92i5. he was 
a w a r tl e d the 
Premehand Roy- 
(‘liand Scholar- 
ship and the Mount (iold Mi'dal and in l!)2(i was 
a))pointed to the staff of the Lucknow I’niversily. He 
proceeded to Cainbridgt* for further studies in 19.S2. 
But in 19.‘H*, tiu* Paeulty Board of Archaisilogy and 
Anthropology sent him out to India to study the eff»‘ets 
of culture contacts on primitive races in India. In 
19;ir), be was awardeddhe degree of Doctor of Pbilosophy 
by the Cambridge University and in ]9.*b*t, worked for 
some time at the London School of Economies under 
Prof. B. Malinowski. In I9.*f.5, he was ajipointed to a 
temporary teaehiiig post at C’ambridge l.hiiversily. 
Dr Majumdar returned to India in SeptembiT, l!).‘t5 
but in 19;i7 went to Europe again to deliver a series 
of le»*lures at certain continental centres on primitive 
rai-es and culture. He worked for a few' months at the 
(iaitoii Laboratory, University of London, where he 
learnt recent statistical techniques and also ilid some 
xvork in anfhropomt'try, genetics and craniomr‘try. His 
publications include ./ Tribe in Transition published by 
Longmans (Jrcen & (’o., Culture Contacts and .tccuttura- 
tion and a large number of original papers on various 
anthropological subjects in scientific journals in India 
and abroad. 

DR r. 8. TIRUMURTI 

President, Medical and Feterinartf Uescarch Section 

Born in December, 1886 Dr T. S. 'rirumurti entereil 
the .Madras Medical Serviee in 1909. AJter serving 
for sometime in the pathology department of tin* Madr/r* 
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Mtdi<al Collt'frc lie was for a few years Medieal Oftieer 
ill, tile dislriets. In 1921 lie was appointed Professor of 
Pathology in the Madras Mt'ilieal Collefje. He eoiitiiiued 
in the teaehirig 
*1 i n e onwards 
oeeasionally re 
vert 1,11 to 

medieal duties in 
dislriets. After 
o fh e i a t i 11 g as 
Priiieipal of the 
Medieal Colh'fjje, 

V'igagapataiii aiwl 
C h i e f niedieal 
Oflieer for Ilar- 
hour he is now 
tile Priiieipal of 
the S I a II I e y 
Mi'dieal (\illef;e, 

Madras. llesidt'S 
his close eoiini'C- 
iion with the Madras rniversity lu‘ (ifTieiati'd for sonie- 
tiim* as the Viee-('haneellor of Ihe Andhra rniv«*rsity 
and represented the I’niversity on various oeeasions. 
He was a iiieniber of the Monihay rni\<’rsity 'rriennial 
Inspection C’onnnission. H(‘ is the Vice-President of 
the A 11- India Medieal AssoeiatioUtand has la en eoniieeted 
with the medical research bodies iif the country. He 
is a felhiw <if the National Institute of Sciences, India 
and Indian Aeadeiny of Si-ieiiees. Mangalore. 

PROP. S. K. ROY 

Pn'sidi'ut , (ieolotfff Srctum 
Horn on the 1st of January ISOri at Kurulgachi 
(Nadia, Bengal) Prof. S. K. Roy had his early eduen 
lion at Hawaii and Hhawanipur. H<' graduated in It) Hi 
from the Pr(‘sideney C'<dlegi-, Calcutta, where he had 
his initiation into the scii'iiee of geology under the late 
Prof. Das (lupta, one of tin- pioneers <if geological 
teaching in Iiulia and also under l)rs. ( otter. Brown 
and Joncs.i From 1918 to 1919 be worked in the 
Forest Department of Ibngal. In 1920, he joined the 
Cniversilv and 'rcchnisehe Hoehschulc, /urii'h, and 
obtained the Ph.D. degree from Zurich Cniversity in 
July 1921- on his thesis on "Geological and petro- 
gru]>liic studies in Hercyiiian Mountains around 
Ticfenslein, Southern Black Forest, Ciermany."* 

Subsequently he joined the Ziirich Cniversity as 
an assistant to Prof. P. Niggli and worked with him 


till march 192(i. He <‘o-operatcd with Pnif. Niggli in 
the publication of the second volume of his famous 
iniiu ralogy text book. During this period, at the 
request of Dr Ainsler and under instruction from Prof. 
Niggli he reported on a gohl deposit in German ,S. VV. 
Africa. He was offered in 1925 the post of the Chief 
(ieologist, Kut/net/k coal-field, Siberia, but he did not 
join Ihe post. 

After serving as Stale Geologist in Bansda Stale 
(Bombay), in the Mandi State (Punjab). since 
.lanuary 1928 he has be«*n the Professor and Head of 
the Department of (ieology, Indian School «)f .Mines, 
Dhanbad. He i.s actively connected with the geologi- 
cal and allied st'ienlifie bodies j»f India liki* the 
(icologieal. Mining ffe .Metallurgical Society of India. 
Mining. fJeological & Metallurgi«*al Institufi' of India, 
Indian Aeadiiny j»f Scieiici's and Indian Society «)f 
Soil Science. 

During the 
])criod of pridVv 
sorship. he has 
carried out many 
researches in V’bV- • 
laboration with 
his assistants 
and stmlenls." 
'riu'v include 
pioneering work 
in Nappe Struc- 
ture in the 
Himalayas of 
Mandi Stale and 
the study <»f, tiu- 
ori*s from Nickcl- 
(’oball deposits 
of Ne])al, Sing- 
bhum Copper 
D» posits .'iiid Burma Bead Zinc ch posits under 
the ore mieroseope; the sedimentary p< lro- 
logical stndi(‘s of tlu* .Ihaiia and Rardganj coal- 
fields, and the prospecting ami origin of Ihe ir.icH 
deposits of Bihar. Reseanlu s in his dejiartinent have 
eontributed to our knowlcdgi' about the lu^avy mimrals 
of the (londwana coal mt'asures and most of our 
.scH’iitific hleas about miea'dep<i.sits. 

MR N. SCBRAMANYAM 
President, (ieoffraphif and (ieadesi/ Section 
Mr Subrahmaiiyain graduated frAm Puchaiyappu'y 
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College, Madras, and Ciovrninient 'rraiiiiiig College, 
Rajahmimdry, taking his Master’s Degree, later on. 
He started as teaeher of fii‘ogra|)liy in 11)0(5 and has 

been a member 
of the Madras 
Educational Ser- 
vice, training 
'I’eaeliers of Geo- 
graphy for the 
j)asL fourlet^n 
y* ars. A gi nera- 
tion of Geo- 
graphy 'I'eaehers 
h a s p a s s e d 
t i) r o 11 g h his 
hands and his 
work has been 
bearing fruit in 
llu‘ increasing 
efiieieney of (ieo 
graphy course 
in South India. 
'|\i him the science of (leography owes a deeper 
debt of gratitude than to any otIuT of her devotees in 
South India. Hy nu*ans of its (jiiarterly journals, 
annual eonferenees, periodical Refresher courses and 
Summer Sehotds, District Studies in Geography, oeea- 
sional excursions, Tamil Geographical Terms Committee 
and by collaboration with, and representations to, the 
Educational authorities, Mr Subrahinanyam and the 
Madras (icographical As.sociation, of which he is the 
S«‘<*retary, hai'e done an iiiiineiise servitre to llie cause 
of Geography in South India. 

DU T. V. RAMAKRISHNA AYYAR 
President t .hjriculture Section 

Horn in ISSO in 'I'arakad village, Palghat, Malabar 
District, Dr Tarakad V. Rainakrishna Ayyar received 
his early education in the Victoria College and Native 
High Scho(d, Palghat. He graduated with distinction 
from the Madras Christian College in 1898. Mr 
Ayyar entered life first as a teacher in the Rajah’s 
College, Coebin. In the year 1901 lie began his career 
as an Entomologist when he was appointed as the first 
assistant to the first Entomologist to the Government 
of India. In the year 190(5 his services were transferred 
to Madras as Senior Entomological officer when entomo- 
logical work w'as started by the Agricultural Depart- 
ment In the Madras' Presideiiey. In 1920 Dr Ayyar 


was appointed Assistant Entomologist and when the 
Research Institute was .separated from the Agricultural 
College be was made I..eeturer in Zoology and Entomo- 
logy, a post wbieb he held till 19:50 when he was made 
(rovernment Entomologist. He was elected a fellow of 
the Zoological and Entomological Societies of Eonthm 
many years ago. • 

In 1927 Dr 
Ayyar ! ravel h*'d 
abroad visiling 
C’eylon^ .Japan, 
China, I'uiled 
Slates of Ame 
riea ami Europe 
acquainting liim- 
self wilji llu* 
progre.ss of eiilo 
niology and allital 
.sei(‘nees in Ihesj- 
countries. While 
in America he 
qualified himself 
and received the 
Ph.D. <legree of 
the Stanford 
University, (’ali- 
fornia, in Zoo- 
logy his thesis for the same bcuiig a hundred page 
memoir on "INDIAN THYSANOPTERA " which is 
now considered as the stnndanl pioneer work on this 
group of in.seets in India. Prior to his retirement he 
wa.s honoured by Government with the title of Rao 
Sahib. 

Dr Ayyar is a pioneer worker in agricultural 
entomology. His notable contributions are on the 
insect grou})s Thysanoptera, I! ymenopiera (specially 
parasites) and Ui/ncohia (^coccidae). He is the author 
of 120 papers. He delivered (he Maharajah of 
'rravarieore. Cumon J.eeliire on Agricidlural Zoology in 
1987. He is a foundation fellow of the Indian Academy 
of Sciences, Hangalore and is a member of the University 
Hoard of Studies in Zoology. 

PROF. N. M. BASU 
President t Physiology Section 

Hoxn in April, 1892, at Midnapore Prof. N. M- 
Basu passed the Entrance Examination in ,190(5 from 
the Midnapore Collegiate School, and ])assed the ^I.Sc 
Examination in 1913 from the Presidener .^’ollegc. 
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<-Hliulta, standinj^ first in order of merit in Phvsiolof^v. 
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due to the tidal aelioii of llie numii on the earth’s 
eondiietiiig alinosjdiere. As to tin* solar diurnal varia 
tion, the most roinprehensive the(»ry so far advaneed 
* is the so ealled ' dynamo ’ theory tirsi sii^t^esled by 
11. Stewart and worked out by Schuster. Aeeordinu; io 
tliis, yie eleetroinotive forces are produced by a semi 
diurnal horizontal os<illalory imiveinenl. of the 

» conducting ii|)pcr atmos])hj‘re across the vertical 
lines of forces of the earth’s held. 'The pressure 
variations causing; llie oscillatory movements are 
of the fTaine types as those manifested in tiu- banmietrie 
variations at ground-level. It has been recently .shown 
by Pek^ris that if in the stratosj)hcrc, tht re is an in- 
crease of temperature from Ho to <50 km. and a 
decrease thereafter nji to 1 00 km. the atmosphere will 
have*lwo systems of oscillation, nuo. <»f which has a fre^* 
period of ap))ro\iinaiely 12 hrs. anil as the ilaily solar 
aelioii has a period of *21- hrs. the sub-perioil of 12 hrs. 
is selected out for amplifi<'alioii. Pekeris has als(» 
shown that the am])litnde of the 12-hiuirly wave at 
100 km. is nearly 200 times that at ^‘round level and 
I hat at 200 kin. tin tidal oseillations will be rapidly 
damped out liy eondiutiou and visiMsily. 

In the })lienoint‘non of radio fade onls, the dis- 
appearance of the signals lakes place quite suddenly 
over practically the whole of Hie sunlit h(inis])lure and 
is associated with the appearaiiir of a briji'ht eruption 
on the sun’s disc. A eliaraclerislie ma^^netie dislurb- 
aiiec aeeoin|)anies the fade-out and an analysis of tlie.se 
tiistiirbanees show that they are distributed over Ibe 
earth in nearly the same manner as the solar diurnal 
variation at the same local time, lonosjiherie investi- 
gation shows that the main changes during fade outs 
arc an increase in the ionisation in and below tlie 
K-Jayer. 

'J’he.se and otlier giuieral eonsideratioiis shows tliat 
the seat of the solar daily variations is in the E-Iuyer 
and its neighbourhood. Prom magnetic variations, 
Schuster and Chapman estimated the direct current 
eonduetivity of tlie diurnal variation layer to be of the 
order e.s.u. while the eonduetivity i-aleiilaled from 
ionospheric data by Appleton and others was 10^’ 10'“' 

e.s.u., if the oscillatory movements in the upper aloms- 
plierc were assumed to be of the same iiiagiiilude as 
tho.se calculated from surface barometric variations and 
the eonduetivity in the K region were due solely to elec- 
trons. Pekeris’s eorreelion will increase the eonduetivity 
to e.s.u. Even this is loo smalk .Mas.sey’s 

rceeqt work on atomic processes in the upper atmos- 
phere* show's that in the E -layer the number of ions 


slioiild exceed the electrons in the ratio of about 100: 

1 and if tins is accepted, the ealenlaled eonduetivity 
will be of the right order of magnitnde. 

'I'here are still diserejianeies of phase between the 
<»scillalions re(|iiireil by magnetic data and those required 
by ionosphi'rie data. Further work has to nsolve 
them. 

riie linie-varialions tif the inagiielii' e lements after 
the onsi l of a storm can be anal\scd into (1) a storm 
lime variation and (2j a local lime variation. Magnetic 
storms eiftrii begin with a sudden change in the hori- 
zontal component of the ticid simultaneously all over 
the* earth- generally an inmasc billowed by oscilla- 
tions. Within an hour or two after this “ .sudden 
eommrneement. follows a period of rapidly diminishing 
II, lasting for li to 1*2 hrs. The period of abnormully 
low \alue eif 11 is the second or ‘main phase.’ Eiiially, 
there is a gradual reiiirn of conditions to normal, which 
may go on for three or four days. 

’i’he storm-lime variations can he analysed in a 
manner similar to the diurnal variations by the !ii.''t)iod 
of spherical harmonic analysis in order to aseertaii? * 
whether the sourre is internal or ixternal. 'I’he result 
of such a study is to show that the main source of di#- 
turbanee lies outside tlie earth with an internal induced 
system associated with it. Tlu- distribution of 
di.sliirlianee over the earth shows that the external 
current .system required to exjjhiin the sudden eoin- 
nieneemeiit and initial pliase of the storm is an eastward 
flow' all round the earth with maximum intensity over 
llie equatorial regions. 'I'lii- i iirrent system due^ to the 
main phase can be analysed into ( 1 ) a westward flow' 
w'itli a dilfuse maximum of current density over the 
equator and a eoiieenlrated maximum over the auroral 
zone and (2j a sysli-m of four vortices two in the 
nortlierii and two in the southern hemisphere, one in the 
forenoon and the other in the afternoon portion of the 
earth. The afternoon vortices are generally tlie more 
intense. 

The variation of field in and near the auroral zone 
during the main phase shows that the eoneentraled 
eiirreiil flow in that region is situated in the earth’s 
atmosphere at heighl.s which have been variously 
estimated as lying belw'cen 100 km. and (500 kin. 'riie 
most recent work sugge.sts a lieigbl of 100 150 km. 

'I’lie ma^cimum total eitrrent flow’ in the auroral 
regions in intense iiiagiielie ‘.stormy may be of llie order 
of a millidi) amperes.. 
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The equatorial current systems — eastward in the 
initial and westward in the main [)hase of the storm 
have to he assif^ned a location outsidt* the earth’s atmos- 
phere. The hy})othesis that they are rin'r-eurreiils round 
the earth at a distance of .‘t or 1 earth-radii seem to fit 
the facts fairly well. 'I’lie recently observed effect of 
ma|i»;fictie storms on eosmie-ray intensity also requires a 
deHeeting agency well outside the earth’s atmosphere. 
'I’he variation of this ellVel from storm to storm indi- 
cates that the rinjj:- currents can flow at different 
distances from the earth. 

'I’hcorics of maj^nctic storms and aurorae an* then 


diseus.sed, particularly, the theory of Birkeland and^ 
Stdrmer that they arc due to the projection of charged 
particles from the sun and the imu’ement of simie of 
llieiii towards the earth in well-defined orbits depending 
on their speed, direction of approach and the magnetic 
moment of the earth. One of the possible orhds of 
such particles is in the form of an (*(}iiatorial ring 
round the earth. 

The existing knowledge reganling the changes in 
the ionosphere due to magnetic storms is n viewed and, 
the need for extending sueli studit's to lower latitudes 
emphasised. 


Chemistry 


Analogy Among Chemical Elements 
and Radicals -»*• »• 

Analogy has played a signi (leant role in the 
development of seienee. In ehemistry, the method of 
aftalogy has been even more fruitful than in other 
scienci's. (’hemieal analogy among elements revealed 
by the Periodic l.,aw of -Mendeleeff enabled him to 
predict the diseovi'ry of new elements, 

C’hemieally similar elements attract the same 
radicals with proportional intensities of forces, whereas 
chemically unlike elements attract them with unlike 
intensifies. 'I’he cause of eheinieal similarity lies in the 
similarity of electronic structure of the valence .shells. 
'I’he valency shell of thallium shows certain ])oints of 
reseinhianee and diffi*renee with the valency shells of 
alkali metals like rnhidium on the one hand and silver 
on the other, to either of which the element shows 
chemical similarity in projierlies of its compounds. 
For similar reasons, scandium resembles the rare earths 
in some of its compounds while in others, it is close 
to the eleiiieiils of llie iron faniilv. 

The entire series of the rare earth elements, from 
lanthanum to lutecium, is eharaeteri/ed by identical 
structure, of the ultimate and p(‘iiultimate shells of all 
the memhers. This is the reason for their remarkably 
close eJieinieal analogy which rendered the problem of 
isolation of the individual rare earth elements extremely 
diflieult to the invistigalors. Their separation by 
elaborate fractional crystallization has been possible 


because of their isomorphous character, as isomorphous 
suhslanees rarely form non-sei)arahle mixtures on 
crystallization. 'I'he method of X-ray speetroseopy 
developed by .\Iosely and the interpndation of the 
Periodic. Table by Bohr also greatly helped the identi- 
fication of each individual rare earth elements as a 
separate t‘ntity. 

'Privalent bismuth has been observed t(» show many 
similarities with the rare earths. Isoditnorphism of 
hydrated hismuih nil’*ate with the rare earth nitrates 
and the isomorphism of the double nitrate of bismuth 
with the eor res pom ling eom|)ounds of the rare earths 
have been utilised for the isolation of ])urc europium, 
fadoliniiim and terbium by T'rhain. 

Ditferent elas.ses of ions of itlenlieal outer shells 
naturally exhibit close analogy among themselves. A 
new elassifi(*ation of all the known iems can he made 
on the basis of the ratio of the ionic charge to its radius, 
'rhe importance of ionic radius have been em})hasi/.ed 
by sevtTuI workers like Cartledge, (irimni and Hev(;sy. 
'J’hc importance is particularly evident in the ea.se of 
analogous complexions, besides equality of charge and 
iiuml)er of their constituent atoms. 

Analogy among radicals is generally judged by 
their power to form isomorphous compounds with the 
same ojjposite ion. Hence isomorphism often serves as 
a criterion of ehemi(‘al analogy or homology among 
radical or Wnnplcx ions. But Mitseherli<*h’s law of 
isomorphism, if rcslrieled only to similar crystalline 
form, is not always a reliable guide. The law implies, 
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ai least in the ease (if syiierystallization, erjiiality of 
inoleeiilar eoliitnes, equality uf eoeffieieiit (if dilatation, 
eompnssion, as \v(‘ll as equality of inoleeular heats. 
> 1 hese relations brinf«; into relief the inquirtanee of 
enerj^elie eoeffieients in matters of eheinieal analo^i^v. 
Startin^^ with the theory of Duhetn, it ean he sliowii 
hy therino-dynainieal treatment that synerystallization 
Jmplies equality of all thermoelastie eoeffieients. 
Suhstanees eapahle of forminj^ mixed crystals imist, 
therefore, possess very closely similar eheinieal 
properti^s. Hesides similarity in crystalline form, the 
ahility for syiierystallizalion should also he tnk(‘ti into 
eonsiderjiition in deciding iqion chemical analogy among 
radicals and compounds. Owing to polarization elTeets, 
many suhstanees are found to give rise* to homeo 
inorphous crystals, yit do not form mixed crystals and 
are not (‘h(‘inically analogous. For th<‘ piirpo.se of 
ciu'inical analogy, the (‘onditions of real isoinorpiiine 
must he satisfied, one of wliieh is the formation of mixed 
crystals. 

Interesting eases of homologous radicals are 


sulphate and chromate, sulphate and selenate. and 
sulphate and manganate ions. 'Flu' tiuorosulphonate ion 
shows' similar ehemi('al anology with the perch lornte ion. 
'riie difhiojihosphates and perchlorates are also analog- 
ous. 'I’he Houh(‘ryllate ion is closely amdogous to the 
sul])hnte ion in structure, and in jihysieal and chemical 
properties of its simple and more complex compounds. 
The monotiuophosphate and the sulphate ions form 
another isosterie and isoelectric analogous ])air. 'I’herc 
are also interesting points of analogy helweeii the 
formate and the nitrite ions. 

'rile three essiiitial factors determinative of 
chemical annh^gy are ( 1 ) e(|uality or ionic charge or 
valency, (2) similarity of structure, and f;j) ajiproxi- 
mate (‘(|ualil\ of ionic radii. Of these, the first is the 
most important, and (hrnands eornph'ti' ecpiality, or 
id(‘ntiiy holh in magnitude as well as in sign; whereas 
the last two permit slight (i(‘\iatiori within a narrow 
range. Analogy is perfect when the latter two are 
also very nearly equal. 


Geography and Geodesy 


The Geographical Personality of India 

Iiulia is not a iiw re geograjihieal expression hut 
is a geographical personality, eharaeleri.sed by natural 
frontiers; by unity id' climate, which is hot and 
monsooiiie. due to her situation and eontiguralioii ; and 
hy unity of civilisation and outlook of her ancient and 
long settled people, \ature has given India self suffi 
eieiiey and isolation : and due lo these conditions, there 
have resulted toleration and simjilieily, suhjeelivily and 
stressing of the spiritual sid«‘ ol life; as well as stabi- 
lity and infinite variety— all which are features of 
Indian life. A cultural mosaic has developed hiil there 
has also heen a cultural lag in the .Modern Period. 
India was not behind liurope until seventeenth 
century. 'Phe Kuropeaiis, hy their devotion to creative 
knowledge, have won since then new power and 
mastery over matter, and llu n-th rough have hutelassed 
India. • • 

Hyt now, world intluenees have heen pouring into 
india, mainly through Britain; and many an old feature 


of Iniliau life is fast disappearing. New opportu- 
nities are opining in India; and the bread that they 
woidd give eoiilil he retained hy Indians, were there 
available to their (*iitre[)reneurs, adequate seientifie 
knowledge and teehiiieal skill, along witli organising 
ability and discipline. .Velually, the vast Indian 
market is sup))lied hy the .)a]>anese, llii' (iermans, the 
Italians, etc. 

'I'hi* (iamlhian epoch, em)>hasizing human values, 
would rescue man from being swanqied hy machine. 
Bill the Factory is winning and under the douhle 
attrai’iioii of cheap Iridiati labour and proteetion policy 
of Indian polities much more capital than ever may 
How into India from abroad. 

In hig industries, the Textiles are expanding. 
Iron and .‘steel settling down; Paper is growing up, 
while CVriient and Sugar meet all Indian needs. Goal 
and Hydro- Kleetries supply eomjiletely the Indian 
demand for Pifwer, though tlu^ eornpanivs are not yet all 
Indian owned. 'The .Mysore State Jias set tlie (‘xain))le 
of planned *nd eorrelafced industries. 
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While world j'ontaets have been quiekeniiif? Indian 
life, then* are also nioinenloiis prohh'ms j)resented by 
them. Indigo, a former Indian monopoly, has been 
wiped J)ut of exisleiiee by (Jeriiiaii synthelie dye.s. 
New produeiiiju; eoimlries are springing up as in Afriea, 
threateniiiju: Indian jute. 'I'here is disequilibrium .set 
up by political action such as eeonomie nationalism; 
Ottawa Preferences; barter syst(‘m.s; tariff wails; et<*. 
New prodintion eeritres in India further tilt the 
balnnee. 

In this modernisation e.f India, the regenerative 
forces are eonnminities. institutions and individuals. 

'rile Hritish have had the largest influenee of any, 
by virtue of their eominanding place in hulia. In the 
several aspects of British character, eac'h proviine has 
sought and found what suits best its genius loci. 

Indian nniversilii s. founded on that of London of 
mid-nineteenth century, have just begun to awaken to 
th(‘ need of (‘reativ(‘ knowledge, thanks to tin* genius 
and energy of the late Sir Ashntosh Mookt‘rji. 

Sports and Seienee — sports played in the sp<irls- 
manlike spirit and eduealion in seiemr imbibed in tin* 
true spirit of seienee — hold out great promise for India, 
bitten as she is all over with many a virulent position. 

Among individuals making Modern India there 
have been giants in the Past and the Present — Hritish 
and Indian, and others, who have brought to their 
inspired labours a great vision and love of India. 'Phe 
efforts of the countless many as well as theirs are visible 
in the. good w'orks already achieved in Modern India. 
It is specially noteworthy that any Englishman ‘does’ 
in India. 

Of the men of tlur West, the Eighteenth century 
W'cleomt'd the soldier of fortune; the Nineteenth, the 
business man; but the 'rwentieth weleome.s the teehni- 
eians that, like the (iermans, are really skilled and 
ready and willing to work under the Indians and to 
teach them, too. 

The Hritish rulers in India, how'ever, differ from 
previous rulers in that they do not settle in India. 
Coming in relays in their prime, lliey flit about and 
retire in middle age. India thereby suffers a double 
loss, a I0.SS of their Indian experitmee and loss of their 
example and leaflership h the civic and, political life of 
India. Unlike the^ Hriti.sh, the .Moslem rulers settled in 
India and have made India their Iiome., Accordingly, 
they form part and parcel of the population. And in 


all Indian affairs, they play their part, have their say 
and a weighty one at that. For eeritiiries, the Hindus 
and the Moslems have been living side by side, retaining 
their distiiielness. but influeiieing each other in, 
arehileeliire, painting, and other line arts; and evolving 
a common music, language and literature as w^ell as 
a eonnnon outlook. 'Phe hovelling influenee ol^ Islam 
lias found full scope where the Moslems are in nuinbensj 

Moshuii culture belongs, in essems*, to the Middle 
Ages and deriveil from West Asia. British culture 

^ I 

lielongs to West European and is modern. 

.\ii(i its influenee upon both the Hindus^ and the 
Moslems of India is profound, not the less so because 
unenforced. Englisli Language and Literature, F.nglish 
Lift' and 'Pbougbt, have been moulding modern* India 
in all aitivities of life and ereatiiig not s<‘rvile imitations 
but new evolutions and adajitalions of (dd modes. 

Hi ligion (as in Dayaibhag) and Polities (as under 
(landliiji’s lead) furnish motives to many a siieeessful 
achievement in .Modern India, in spite j>f advi’rse 
conditions. 'Phere is plenty of room even for the mere 
capitalist. 

It will be seen that India is in transition from the 
old to the new'; from mediai'val to modern conditions; 
from one culture to another. 'Phe West have outgrown 
those times by their ilevotion to creative knowhalgi* 
and reliance on self-helj) and self sacrifice*, and tlie 
spiritual side of fh ir being. India, too, will give up 
looking for a dr us r.r tuacliiuu for all things and rely on 
own spirit. 

'Pile old static (ieography sias e>nly the pn'ssiire 
upon land, the a[ipalling poverty, etc., of an im- 
progressive India. 'Phe new' dynamic Geography can 
s<*e the foree.s at work, and ilisengages the true causes 
from the false. It finds that the causes arc not inher- 
ent but removable; that man in India has fallen behind 
and i.s catching up; only, lie has not, as yet risen to the 
height of his opportunities. 

Here, in India, all the cultures of the World meet, 
in all their variety and range; and a great composite 
eivili.sation is growing under the influenee of them all. 

'Phereiii w'ill lie the diversity, richness, eoniprehen- 
siveiiess and greatness of the Indian civilisation that 
is to he.* 

Kiig'iand is the synlliesis of northern Europe; the 
United Stales is the synthesis of all Europe. India is 
to be the synthesis of the whole World. 
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Botany 


Indian Forest Mycology with special 
reference to Forest Pathology 

) —K. II. Bun<*hc*tt 

In this paper, a suiniiiary is f<iveii of iiiyeoiogieal 
research jn the Forest Research Institute, Dehra Dun. 
The investigations on tree diseast's anti associated 
problems are discussed under six heads, namely. 
(*) Coni^Tous rusts, (it) Root-and-st(‘in- rooting fungi, 
(Hi) Canker pathogens, (iz;) Nursery diseases, 
(v) 'I’imber diseases, (z’i) 'Die ecology and habits of 
forest fungi, eoininonly growing on the floor of the 
forests which have Iteen summarised separately in ea*‘h 
of the following ])aragraphs. 

'I’he study of I he Indian coniferous rusts is 
important because of tlie necessity of prolet'ting young 
coniferous plantations, inudei of potential forest wealth, 
from the ravages of fungal parasites. Previously only 
eleven coniferous rusts >vere known, tlu‘ morphology of 
whieli was ineoinplete, and on the biology of which no 
work had been done. Now to tiu* old list of rusis. 
four more are added, bringing the total up to fifteen out 
of which eleven have been matched and three proved io 
be mieroeylie, while one yet remain uninatehed. Work- 
ing out the bi(dogy of the rusts and placing them in their 
pro])er generic grouping is a slraightforw'ard process, 
but difficulties arise when they have t<i be fitted into 
the catalogue of rusts with reference l<» the Knropeaii 
species. It has therefore been suggested, after citing 
instances of CroJiartiinn rihicola and Colensimrium cam- 
panular, etc., that the final naming of a rust should be 
deferred until the biology has been fully worked out, 
if the name is given on morphological grounds only, 
such illogical disere])aneies are likely to occur. 

It is claimed that altlioiigh the two Pohfporaceoux 
fungi, (iaiwdvrma lucidum and Pidifponu/dviis were 
supposed to be responsible for the disease of 
shishain, they only ))lay a secondary |)art; a sptuies 
of Fusarium being the main causative factor of the 
disease in each ease. Instances of similar association 
of ascomycetes with basidiomyeetes causing canker 
diseases of Indian mahogony {Pterocarpur marsupium), 
(Acacia catechu) t babul (./. arabica), and •rosewood 
(Dalhefgia lati folia), of Fusarium w'ilt disea.se of 
several ‘other forest trees, such as mahogony, teak, 
Ergihritia etc. arc cited. A detailed discussion of 


various other bracket- fungi, namely poUfpornx shoreae, 
Tranmtes inerrta Fomes tricolor. Fames melanoporus, 
and Fames fastuafus follows, in connection w'ith 
the iinsnnndness and the disease of sal. Fungi 
like Fames annasns, Armilloria malleny Trameies 
pint etc. causing coniferous diseases are also discussed, 
along with the. fa«*tors w'hieh predispose their hosts to 
infeethm. 'I’he view put forth is that the chief of 
such factors is the fluctuation in acidity in the .soil, 
which in the case of natural regeneration is due to an 
aeeumulation of humous in the up]>er layers of the soil 
because of lh« annual growth of weeds. In case of 
plantations, this is «lue first to agricultural terraces and 
iiit ov«‘r fon st laruls, and secondly to the grow'th of 
weeds in the early stages of regeneration. 

After dt'aling with canker pathogt-iis with some 
instances of (‘anker organisms on a large number of 
hosts, both native and exotic species, Dr Bagchee 
proceeds with nursery diseases, when damping off und 
wilt are distaissed, 'I’liey are tak(‘n to be the result of the 
fluctuations of the hydrogtm ion eoiU'enlration in the 
nursery soil. 'Die pH value of soil fluetuatc's gn‘atly 
between the driest and the wettest ptTiods in the fore.sl 
nurst‘ries in the plains where (‘ultural op(*rallons of the 
hardw(M)d spj). are carried out. High tcnn)cratiirt'. 
during the driest period of the year which bakes the 
surface soil injuring the roots, and high humidity 
following it are held to be the main factors leading to 
the iiu'ideiiee of damping ofl’. Fungal pathogims are 
also deseribt d, affecting tin* nursery stock, and belong*- 
ing to various species of fusarium, Uhizoclanm, Corti- 
cium, Ptfihium and Potriftis. Diseiissing seed-borne 
parasites investigations about which are undertaken to 
certify that seeds for export arc free from injurious 
organisms, it appi-ars fungus pests so far identified are 
mostly Dvuterampeetes. Fxamination of root-and- 
shoot-eiittiiig {Irunchem}) method to propagate varioiLS 
hardwood speei(s often shows the j)resenee of several 
('ominon wood rotting fungi lalonging to the 
liasidiamifveles. 

Suggestion is made of the possibility of controlling 
tree diseases by means of the co-operation of other 
sister sciences’ like j>lant-br?ediiig, soil physics, soil 
chemistry and soil microbiology^ The difficulty of 
eoiilrolling fbrest diseases is referred to as being 
almost insurmoiipiable because of the innumerable hosU 
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and parasites, not to s))t‘ak of })oriiiiiiations and conibina- 
and insiifficirnt rostmrcos. 

'I'iinbiT palboIojA’v lias rctrntly jjiainrd ])romini‘nir 
ill i*onii<*rtion with ^ood ])rcsfrvalion and the toxieity 
tests of wood treated with preservatives. Many Poltj- 
pornceous fimt»i and also some dry-rot or£;'anistiis are 
beiti^ used for tesliiifij toxicity. Tile behaviour of 
these* wooel rotliu”; or^aiiisiiis and their reaelion to the 
eliemieals used as pri servatives, as wi*ll as the eharaeter 
of the rots of ditl’erent oricanisins under elitferenl eoiuli- 
tions are n-late-d to /ia\e a/fonh-d an interestiiiff line <»f 


study. 'I’be many diiiiculties in the testings of toxieily § 
gradients of wood preservatives are pointed out. 

Regarding ecrinmon forest fungi from an «‘eologi- 
eal point t»f view instances are cited ilJustratmg bow 
the* mode of life and behaviour of the same organisyi 
under different eireumslauees, or of closely related 
species under the same, conditions, are surprisingly 
different. The habits of some other fungi 'also Are 
de.serihed, as giving an insight into the eharaeter of the 
sjiil suitable for various kinds of forest. t 


Zoology 


Batrachians and their Environment 

— C. H. \siriiyfin Hao 

Rrtdcssor (\ R. Narayaii Rao s address is based on 
the data aei'umulated by his fannislie studies tif the 
balraeliians of South Intba, and is an t‘xposition of 
■: l!u‘ inlerrebitions of llie ein irouinental etunplex ami 
their geiii'ral inor))iiologieal organisation, producing 
marked eifeets on somatic and geiu'tie variations. 
Keologieal (‘ommiiriilit s of ainjihihians can he reetignised 
which resemble each tillier superficially in eorrespon 
denee with resemhianees betwt'en llieir environments. 
The tailless amphibians inhabiting the rain forests of 
the different parts of South India are reported as 
exhibiting a wliole series of obvious reseinblanees, 
among which adaptational modifications for climbing, 
burrowing, crawling and for ])araeliute leaping are 
especially noteworiliy. Ratraeliians and llieir larvae 
affecting tile rapid hill streams where they periodically 
eneountt r fltiods, have deveIo])ed adhesive disc‘s for 
firm attachment to rocky surfaces or as in tlie ease of 
lar\ae are provided with organs of flotation as well. 
Aeeording to Professor Rao the m“eessily for delinile 
adaptational de\ ices opi ratiiig upon this plastic group 
of lowly orgaiiisi'd animals form a sort of wieket gate 
through whieh otdy forms pos.sessing similar adapta- 
tions ean pass, thus giving rise to eommon morpholo- 
gical fealure.s of batraebians living under more or less 
similar environmental conditions, 'riie warm air 
saturated with moisture cn the tropical forests renders 
the ghats an ideal jdaee ftir the oeeupaney of amphibians 


and the physiohigieal iiiHuenee of factors such as the 
varying amplitudes of temperature, humidity, intimsity 
of light, air pn*ssurt‘, food, and llie presence or ahseiiee 
of plants, produces significant regulative modifications 
both in the eliara(*ter of slruelural organisation and 
gi'iieral habits, 'i’o illuslrale the extent of such modi- 
fications, the eonnnon toad and tin* eommon water frog, 
wbieli occur in the plains and wliieli have e.vtended into 
tile dee))er regions e.f forests and llie summits of the 
higher ranges of hills, have been seh*eled and the 
limits of variations havi* been noted, 'riiere is an 
astoni.sbiiig profusion of am))bibian life in these regions, 
and tile members of the different groups present coin 
moil eliarai’lers and eommon habits wbieli have n'siilled 
iimh-r the infbu-nee of eommon environmental factors, 
and Pnifes.sor Rao indii‘at(‘S that so close is the eorres 
pondenee that wilboul recourse to anatomical examiiia 
lion their elassifiealiori offers perplexities. Aeeording 
to him e<*oIogieal studies of amphibians in their 
morphological and physiological aspects throw eon 
siderable light on the jiroblems of their taxonomic 
relationships, rendered eomplieat<‘d by the frequent 
oeeurreiiee of interbreeding among the members of tin- 
different genera and by the presence of hybrids closely 
intermingling with the natural species. The suggestion 
is made that spatial distribution of the members ol 
an original slock into regions tolall)' different in 
physical eharaeters, aided by the process of seleelioii 
may be 'presumcfl to be the stimulating factor in the 
evolution, of new species. • 


{.thstracis of otk^’r premlrntial addresses will appear in the nert isxue,). 



Address of Rao Bahadur K. N. Dikshit, President, 
Calcutta Meeting of Numismatic Society of India 


Alt<T paying tril)iiU-s Ij) llu- inrtiiory of lali* 
Mr N. (i. Mrtjnmdar wlu) as tiu* SiipiriMkndcnl of Ihi* 
Indian Mnsciini took krrn inlcn-st in iiuinisinatics 
»a:id \v«s prohahly tin- most distiiiguisiud aiiK'ng tlic 
younger generation (if fndian areliai-ologists, lie 
j)roee'e(^ed 

“'I’lie Niiinisinalie Society of India has had its puhli 
cations brought uptodati- by having I wo numbers, one 
the N innisinatie Siipjilemeiit Net. ;■)({ and the otlier the 
Siher .hdiilee number, breught out along willi an index 
and a small pamphlet giving short notes about the 
work and photographs <if the fomuh rs <»f the St>eiety. 
'The })rogr<'ss of iiumismaties during the last gemra 
liein has lieen suminarisid lie.th in tIu- Numismatie* 
Supplement by .Mi ssrs. (/. V, Aeharyva and It. (i. (lyani 
ami by me in my e'cniribution to the \olume (‘iitith'd. 
Pntffiuws of Scirncr rlu/nu/ iJn’ (hist .Jn ifnirs 
brought out at the tiim- of the Siher Jubilee se-ssion of 
the S<‘i( nee t'ongress. .Vfler.lhis atiy furllier attemjit 
to give- a re sume eif wort, in the- held of Indian iiumisimn- 
lii’s is. J think, unnecessary. I may, the-refeire-, pass 
i>!i to inelii-ate- the lines cm which the work in Ineiian 
mnnisinaties shoulil i)e- earrieei on and some e>f the* 
praetieal steps that the Soe-ie-ty may take to e-\te-nel tlu- 
kneiwledge* eif niimism.-ilie's and to attrae-l yenmg worke-rs 
inte> the- field. 

(lur meeting in Cale-utta he-re- after nine- years e-an 
itse lf be’ taken as a subjee l in whie h we- may le arn some- 
useful lessons. At the time- of the last mee ling a large- 
number eif peeiple- jen'ne el I lie- Seie-ie-ty wliie-fi gave us the- 
hope that Bengal will in future- e-emtrihule a substantial 
share of research in uumismaties. 'ri\is hot)e- has, heiw- 
♦“ver, been falsitieel, and afte-r nine- years we again finti 
that the* nnmhe-r e)f the Seie iety’s ineinhe-rs in Be ngal is 
probablv as low as it was before J’he reasem is 

not far to seek, "I’lu’ fae-t is that the Soeiely s meeting 
in Calentta gave a temporary stimulus to selmlars int.e-r- 
ested in numisinaties, but in the abseiiee ot any pe-rma- 
iient foeus at this perhaps the most iiiipor,tanl eentre 
of researeli in India, I'litlmsia.sm gradually waned away. 
My first suggestion is. therefore, that flit- Soeiely 
Nboiikl create and recognise regidar loe*al eciilres in 
Kiieh places like Calcutta, Bombay, Aladras, Lucknow 
and Lahore, where a local Brarieh Secretary should be 


n-giilnrly appointed to organize the work in (-ommiini 
ealiori with the members in that i-eidre. In Bombay, 
llie local iiiembers do im-i-l at tiuit-s but there is no 
reason why this i-H’orl should be (-oiitim-d to tliat t-ity. 
if piissible, a si-holar eomieeled with the Provim-ial 
Coin (’nliinet al these t-enlres simnlil be assmu'att-d witli 
eaeli Kual orgatii/atinii. so that I lure will be amplt- 
M-opi- for resi-an-li for the loc-al inemhers. Mon- 
seliolars and r«-start-h workers may thereafter la* Indue 
ed to dt-vote themselves to study definite hranehes of 
Indian iiumi.smalies. partieularly if faeilities are pro 
\ idi-d by the otlieers in i-hargi- of the jniblie eabiiiets 
to gi-miim students and seholars approx ed by the 
.'•'lu iety. 

iri rc'gard to tIu- award of pri/a-s and medals by 
till- Numismatie Society of liulia I should like to makA 
some suggt-slion.s willi a \ it-w to enlarge tlu-ir scope. 
Ik-rliaps young st-holars may be em-oiiraged to take i^^)) 
Ihe study of Indian numisinaties, if a cash prize or 
seholarshij) wi-ri- to be oeeasionally awardeil for the 
study of a ilefiuitt- branch of Intlian nmnismalii-s. 'I’he 
funds at the disposal i>f the Soeiely may i nable them 
to inslilule such a seludarship al least for one year, 
rile student should be made to work under I In- guidaiiee 
of a eompetenl numismatist, working at one of* tlie 
pririi-ipul Coin ('abiriets in Intlia. .Vnollu-r diri-etion in 
which the knowledge- of numisinaties may he spread is- 
llu- preparation of standard works on aiu-ient coins in 
llie diifc-reiit laiiguagc-s of India. I*\>r the presc-nl I 
would suggest that a book in Hindi and in ('rdn on ibe 
lines of the late .Mr B. I). Banerji’s Bengali work 
“ Vnivhiu Mudrn " be written by two eompi-tenl seholars. 
whic-b sboidd be awardi-d prizes by Ibe Soeielv. 

One of the most important fields of fndian nuinis- 
malies in whieh miu-h systematic- w'ork is to Ik* done is 
tile preparation of a corpus of c'oins of tin- period after 
llic- Oupta l'',m])ire and before- the c-oininc-nc-eineiit of 
Miiliammadan rule, 'riiis is a fit subject for sysleuiatie 
researeli for a number of years, and I invite- the atten- 
tion of seholars to the need of organizing it. VVe; 
know how the disintegralioii of the Ci^ipta Empire after 
Skandagupta was relleeted in Jhe scattered and dis- 
eoiineeled monetary issues of the sixth and .seventh 
centuries A.l), * 'llie degeneration of coinagi* eontiniied 
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still fu.lhtT in tlu- Mirrt'tMling fivr fcntiirifs ami it is 
interesting to see liow in this period which snw th^ 
rise and downfall of so many dynasties of more or less 
local or provincial importance the moneycr’s art 
touched the lowest watermark. Another subject fit for 
a Monograph to the study of eonage and coin weights 
from the earliest times t«> the modern period. At 
j)resent this study is eonfiiied to tlie metallurgy of 
different classes of coins, hut no standard work devoted 
to this subject alone giving a comprehensive and 
historical review is available to tbe student of 
numismaties. 

* C'oming to tlie mori* reeiuit <lise<iverirs I may here 
refer to the remarkable way in which epigraphy and 
numismaties have within recent years combined to thniw 
light on a hitherto unknown dynasty that ruled over the 
Uagh(‘lkhaiid and the lower (iangetic Hnnh regions 
about the .*ird-tth (\'ntury of the Christian era. Several 

. kings with names ending in tnafflia were known from 
inscriptions dis<'overcd in the region of Kosam near 
Allahabad to which another king named Vaisravana was 
added by the discovt'ry of the lal<‘ Mr N. fJ. Majumdar 
W'hich was made at I he last place. Further epigraphs 
of this king w«*re diseoven'd at Handhogarh in the 
ifewa Slate and recently Mr .Murari Lai of llenares 
lias been able to se<Mire a large hoard of coins from 
Fatchpur which i.s to be attributed to Sivamagha and 
other maffha kings, as also Vaisaravana. The use of tin* 
Kalaehuri era in this series of records makes it highly 
probable that the era began in the Chedi country and 
for -vune still iinaeeoiiutable n asou it was ni’xt found in 
the Tnaikutaka reeonis on the west coast. This i.s yet 
another proof of tlie fact that the age of discoveries in 
the field of cpigraphical and numismatic research is by 
no means over. 

'I'lie .study of piineli marked coins is gaining rapidly 
in volume and extent. Hesides the indefatigable 
researcbes of Mr Durga Prasad of lleiiares, we have 
now a systemati*' and intensive work by Mr Walsh on 
the puneli-marked coins of 'I’axila. 'Ihe. latter, along 
with the Catalogue of puneh-marke<l coins from 
Purnca discovered as a treasure trove some 20 years 
ago is now’ being puhlisiied as a Memoir of the Arehaeo 
logical Survey of India. I may also refer to the dis- 
covery of punch-marke<l coins found in the excavations 
at Kasrawad in tin Indore Stale where a Buddhist 
establishment of about the Maury an period has been 
for the first time found in f cntral India. Day by day 
evidence is acciiroulafing that the extension of the 
Mauryan sovereignty over widespread parts of the 


(roiintry (from Peshwar to Dacca on the cast and 
Mysore in the south ) was accompanied by the .spread of 
the standard coinage known as punch-marked wrhich 
itself originates from an earlier date. It is yet too early 
to attach definite values or significance to different sym- 
bols occurring on coins from definite localities. I may 
here suggest that an exhaustive study of the cast 
coin.s, which were certainly issued from regular mints 
should yield important results. Kegional studies of 
the earlj’ issues of cast coins would form a very inter- 
esting line of rcscan*li and one in which our younger 
memhers in the various centres can in a large measure 
e<>-operate. 

'rile, widespread range of aiiotluT type of r*oins 
labelled as tribal, that of the Yaudheyas makes 

it probable that the leaders of this tribe established 
a farfiiing dominion over eastern and southern Punjab, 
North llaj|>utana and western L'. P. in the Jird 
Century A. 1). Besides the diseovery at Itohlak of a 
large, number of eoin moulds, whieli has been fully 
de.seribed by Dr Birbal Salmi, a numbcT of eoin 
moulds of the Yaudheyas liave been reported from the 
ancient site of Sunet near Ludbiaiia. Several large 
boards of Yaiulheya eoins have been found in eourse 
of exeavations at the sfte of 'riieh Polar in Karnel 
District on the banks of the Saered Sarasvati and at 
lloblnk a large number of spec'imens of a later variety 
of degenerate eoins with a standing human figure also 
probably to be attributed to the Yaudheyas w'crc found. 

In the end I would appeal to the members of the 
Numismatic Society of India to devote Ibeir alte.ntion 
to the proolcm of increased tendency of sending 
important and unique coins abroad and lluis denuding 
the country of its best material for research. The 
public collections in India can hardly compete with 
the private collectors in the open market owing to the 
very limited grants available to them for acquisition. 
Private collection, however important for increasing 
the ze.st for research, is likely to degenerath into a 
passion for making bargains to the detriment of the 
public cabinets in India. While commending private 
efforts in the field of numismatieal research in every 
possible w’ay, particularly by the encouragement of 
the formation of private collections, I feel it my duty 
to appeal to you as members of this Society that 
none atnon|;cst our ranks will at any rate lose sight 
of the interests of Indian public cabinets before 
disposing of their collections. 
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Agriculture 


Insects and Their Role in Indian 
Agriculture 

— ^T. V. Ramakrlshna Ayyar 

'J’lie Indian fariiUT lias to solve many important 
probltMiis a he veiiliircs to suofeed in raising a good crop 
with advantage; these include among others matters 
relating to the physical and chemical characters of the 
soil, the health and reliahility of the seeds, and the 
satisfactory nature and vigorous growth of the plants. 
In addition to all sut'h aspects, is the problem of the 
proletdion of these crops from their various animal foes. 
For, in spite of the best ctdtiiral attentions of the agricul- 
turist, the finest manuring by the chemist, or the most 
uptodate methods of the botanist to raise a healthy and 
heavy yielding crop, it is within the power of some 
animal enemies of crops to undo all such laudable efforts 
by making one clean swee^p of all the growing plants in 
any area, even within the period of a few hours! A 
prudent farmer will therefore do well to get himself 
equipped with some general ideas regarding the 
bionomics of at least some of the more inqmrtant of 
these animal pests which levy a lieavy toil on his crops 
season after season, so that he may he able to reduce 
at least some part of the havoc so caused. Under the 
category of man’s animal associates we have various 
groups from the mighty elephant to the minutest mite 
each playing its part in the economy of man, the stidy 
of these relations being known a.s the science of 
" Economic Zoology Of all .such forms of life which 
have anything to do with the agriculturist, the miller, 
the grocer or the stock breeder, no single group of 
animals plays such a prominent role in a variety of ways 
as insects. Of the different aspects of insect activities 
the role they play in agriculture is the most important, 
since enormous damage is caused to growing crops and 
the farmers suffer heavy losses. Though the average 
farmer is only familiar with the occasional flights of 
locusts or periodical plagues of caterpillars, he is blind 
to many other forms of insects which silently but steadily 
levy a heav^ toll on the agricultural products. ^Accord- 
ing to Dr Ayyar’s calculation, the annual loss, caused 
by inseclf /lamage to half a dozen only of .our field crops, 


comes to 200 million rupees. From the damage caused 
by a single insect, the riee weevil, the loss has hetm esti- 
mated by a responsible officer to be nearly hundred million 
rupees. It is high time that Governments and scientific 
institutions should pay more attention to this menace. 
The organisation for this work all over India should be 
increased. A systematic and thorough study must he 
made of the bionomics of all pests especially from their 
ecological side, the relation of climate and weather to 
insects anti of methods of production of cheap and 
effective insecticides locally. 

A good deal of co-operation is essential between 
workers in the different branches of science aiiid more 
attention has to be paid to the applied aspects of the 
natural sciences. 'Fhere is need for specialisation on 
the part of different biological workers each in his own 
branch but a general knowledge on the part of each of 
the specialists of what others arc engaged in will he of 
great advantage to all, as there arise numerous biologi- 
cal problems which call for co-operation and team work. 
In India the applied aspects of biology do not receive 
as much attention as they deserve even in the universi- 
ties, where biology and zoology are included in the 
curricula of studies. It is on the foundation of agri- 
culture that all human at^livitics and thoughts depencl 
in the last resort and agriculture is mainly applied 
biology. The last War and the events that followed 
have demonstrated with great force the absolute depend- 
ence of all phases of, industrial life upon agriculture. 
It might be pointed out to all interested in the agricul- 
tural prosperity of our land that the insect problems of 
the Indian farmer are increasing day by day and it is 
up to Governments and the educated farmers to do all 
that should be done to save the country from the clutches 
of noxious insects. Dr Ayyar concluded with Prof. 
Maskew’s very apt remarks. ' The most important, the 
most vital thing in all tlie world is to get something to 
eat *, and agriculture in its broadest sense is the source 
of something to eat, and the original source of all subse- 
quent action. Applied agriculture in practically all 
lands now recognises that the greatest sources of loss to 
cultivated crops can be traced* to the depredations of 
insect pests and plant diiieases. 



[ 2 ] 


Anthropology 


Cultures and Acculturation 

— D. N. Majumdar 

There arc in India nearly ilO million primitive 
people, and they form approximately 8 p. e. of the 
total Indian population. There arc many primitive 
tribes in this eountry that have declined in number or 
are showing a tendency to decline but there are also 
others who have gained in numerical strength. Some 
of them are under a protective system of administration, 
while most of them are governed indirectly through the 
tribal chiefs and are exempt fnwn the operatior. of 
certain laws and eiiaelinenls which are dclrimenlal to 
their interests. 

1'he depopulation that the tribal society if 
experiencing today in many areas is due to momentom 
changes in economic and social life brought about by 
contacts with civilisation. Important demographic 
consequences have resulted from the life and death 
struggle of many primitive trilws in India and else- 
where. A sort of moral de])ression has set in among 
certain tribes, and its eifeets have been disastrous to 
the vitality of the tribal stock. The tribes are in- 
different to their own welfare, improvident and are 
unihindful of the health of their progfuiy. 

Contacts of primitive tribes with civilisation must 
necessarily lead to miscegenation of culture. A group 
which has not lost its interests in life and possesses 
vitality must adopt traits from other groups. This 
adoption of alien traits is usually selective and it is on 
the nature of this selection that the future of the group 
depends. The process of selective adoption may be 
called acculturation. When several cultural groups 
edming from different g(*ographieal areas, meet and 
settle down in the same place, they react and adjust 
theitaselves to one another and may develop the closest 
co-operation. This process may lead to symbiotic 
relationship or fusion, as in tlu* ea.se of many tribal 
groups Who have lost their tribal designation or have 
become assimilated to thi Hindu social iSystem represent- 
ed by the easte. «ln such cases of cultural symbiosis 
or aocuJturation, reciprocity *and mutuality of obliga- 


tions play important rules which link section to sei*- 
tion and produce interesting eulture-eoinplex. 

Nowhere in India perhaps this process of symbiotic 
relationship or acculturation is more patent than in 
JIastar, an. important feudatory Slate in the Central 
Provinces. 'I'hc native population of thi^' Stale are 
known to belong to the Gond race. The foreigners and 
immigrants who have .settled in the State and who claim 
Kshattriya origin, are believed to have freely mixed with 
the native population. 

llastar has been for centuries a veritable melting 
jmt of races and groups. A contiiiuaJ process oi 
admixture has been going on and today all ethnic 
frontiers appear to have broken down and the various 
group.s, tribes and castes, irrespective of their profe.s.sions 
to the contrary, have little of racial purity and they 
arc today cultural units in a great cultural /one. A 
comparison of the somatic characters of the various 
groups in Hastar fully coroborate this fact. 

'rhe infiltration of the caste people into alniriginal 
areas, where they are found to dominate the native 
population, has resulted in an interdependence of the 
two groups, so much so that the existence of one group 
without the co-operation of the other is extremely 
difficult. The Kabadi system prevalent in Hastar 
affords an example on this point. 'The dependence of 
the individual families divorced from tribal occupations 
has been real, so that their economic helplessness has 
become a source of their exploitation by the caste 
people. The idea of obligation of the tribal people 
and their honc.sty make it impossible for them to leave 
the master’s service so long as they have not liquidated 
the debt and this may and very often means life-long 
servitude. When the debt remains unpaid and the man 
dies, his son has to take up the burden of debt on his 
.shoulders and continue as a ' Kabadi ’ or life lung 
.servant in the master’s family. 

Again economic interdependence of the various 
groups lias led to a healthy reciprocity in some aspects 
of cultural life, ’i'hc institution of the Dusscrah 
festival has brought together the various , cultural 
groups of Bastar as participants in a great cultural 
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heritage. An a\ialysis of the customary division of 
labour in the Dusserali festival of Bastar wliich is 
I held in honour of Dhanteswari^ the family goddess of 
tjie ruling chief of Bastar^ shows how far the various 
tribes and castes co-operate among themselves in social, 
economic and religious life. In Bastar, the co-opcra- 
tioii bctM'ecn the various cultural groups wliicii do not 
appear to have maintained their ethnic identity is 
more real and the inferior cultural groups have not 
been denied important roles in the organisation and 
peyformai^ce of the worship. While in the south, the 
economic partm^rship between primitive and backward 
groups has been regarded as essential but no serious 
att(inpt has been made to bring together the diderent 
grou))s into a common religious fold, in Bastar the fact 
of thcii; cultural dill'crenc'cs has been forgotten and there 
is one festival for all in which rites and customs of 
))rimitive and advanced cultures have blended together. 
If the tribes of Bastar liavc come into closest contaci 
with the higher cultural groups who claim descent from 
the kshattriyas, their own culture has not been Ircmeiid 
ously upset by their association with the latter. .Many 
of their indigenous institutions have survived and still 
fulfil some of the purpose for which they were 
introdueed. 

'rile principles which underlie the .survival of 
social institutions arc indeed numerous. An institution, 
if borrowed from an alien source, remains for a time 
unchanged. A cidtural trait borrowctl or indigenous 
also remains imehang<*d if it cannot be fitted into the 
existing structure of the society or if any change in 
form leads to maladaptatioii. I’lio survival value of 
an institution is proportional to its utility as every 
eultural form is an iiistriiinent of adaptation. Its role 
is to render the proeess of adjustment of the grouj^ to 
its milieu as also of the intra-group adjustment, smooth 


and ea.sy. An institution may survive through the 
principie of ijraded utility. 'Hiis is liow the dormitory 
institution among the tribes of Bastar bus survived. 

The dormitory institution i.s a group organization, 
its origin may be traced to the (‘ainpings wiu*re the 
ablest hunters of the eoiimiunily took their shelter for 
purposes of defence and protetdion of the weaker 
meinhers hut in course of time other traits have slowly 
Ixreii woven round it and the elaborate Gotul of the 
Murias is the result. With settled life and a belter 
control of food supply, predatory excursions of 
neighbouring groiijis lor women or for cattle become 
rare, but economy of aeeommodalioii in tiu‘ house, helps 
to maintain this eommimul organi/ation as the memhers 
liml it a convenient ))laee t<» sleep in ami a venue f«>r 
their ecnimimul aeliviti(‘.s. Assoeiatio?i of men and wo 
mcii ill the dormitory hel])s to make the groii]) life 
vivhl and eoiierete. Opportunilie.s for inter eommiini- 
eatioii betwetm the memhers of tlu* grout) up « 

group standard of social life. It is in the dormitory 
that a .system of disei])line may be rigorously tried and 
llie success in this direction has contributed not a 
little to tribal ami elan solidarity and often slavish 
eoint)iianee to traditional usages as we iind in most of 
the primitive groups. 'I'rainiiig of hoys and girls in 
llie usual e<*onoinie pursuits eharaeteristie of the group.* 
in social and ceremonial duties, in sex and associated 
liiiatters, is iiieuleated through the dormitory organiza- 
jtion and thus it fultils an importanl rule in the tribal life 
of the eonununity eorieerned. Above all. the dormitory 
institution where it exists, insures tribal endogamy by 
control ling the movements of women belonging ito 
different tribes. How far this has been aehivved 
depends on the effeeliveriess or otherwise of the 
dormitory organization. 


Physiology 


Physiological Research in India 

— N. M. Bshu 

Prof. N. M. Basil in Ids presidential address on tlie 
physiological re.seareh in India diseus.sed at llie outset 
the scope of research in physiology. In unaKsing the 
various* factors which are hampering the growth of re- 
search ill this subject he showed that in both medical 


and seieiitifie institutions wdiere physiology is taught, 
the insistent complaint is inadequate staff, or insufficient 
finaneial provision, or both, in proportion to the number 
of students. Besides Uiesc, llie following are amongst 
the various causes which have made physiology a sub- 
ject of secondary importance il the ehe.‘^-l)oanl of other 
seieiiees. (1) Due to the persisteiii^r of the old belief 
that physiold(^y is still a hand-maiden to medicine and 
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the i^noranee of its remit rapid advances, it is pfiven an 
inferior position and is, therefore, receiving a step- 
motherly treatment with regard to provisions for its 
healthy and active growth, insomuch that even its exist- 
tmcc is threatened. (2) On account of the absence of 
material prospects of the students of physiology, the 
subject is not popular amongst the best students and 
is accordingly taken up by hoys who care more for the 
degree than for the siihjccl. (H) Students taking up 
physiology do not cither get an opportunity for taking 
up physics and chemistry or are not encouraged to do 
so, although a knowledge of tliesc basic sciences is 
essential not only for its proper understanding but even 
more so for the initiation and conductance of researches. 
(4) Some laboratories were so <'onstructcd that no pro- 
vision for research was even conicinplatcd for Junior 
memlH‘rs of the staff. (5) Physiology having not yet 
been released from the thraldom of medicine, or medical 
men who never specialised in this subject , it has 
a parasitic existence and its growth is accordingly 
hampered; and lastly, (<3) the syllabus is too old, vague 
and inelastic either for »he growth of studies or for the 
stimulation of research work amongst the students. 

He then gave a review of the progress of research 
in physiology in this country and stressed the import- 
*ance of some of these investigations from the point of 
view of practising physicians and practical dieticians, 
a.s detailed hereafter: the determination of various 
physiological norms, with regard to the constituents of 
blood, reticulocyte count, and Arneth <'ount; the influ- 
ence of drugs on coronary <'irculation ; analysis of 
normal gastric juice; digestibility of oils and fats, of 
prott’ins and starch of pulses and rice and »)f proteins 
of fishes; determination of the biological value of 
proteins of pulses, different varieties of rice and fishes; 
determination of the basal metabolic rate and its climatic 
variations, and «>f the extent of malnutrition in some 
provinces by nutritional surveys and A. C. H. index; 


analysis of foods and losses during their cooking; assay 
of vitamins A and Carotene, Bi, B^, Bo and C in 
different foods, including fruits and vegetables; deter- 
mination of available Ca, P and Fe and of oxalic acid 
in different foods; investigation of the effects of 
balanced diets on rats and groups of individuals and 
of supplementing deficient diets by such dietary essen- 
tials as were found lacking; and lastly the determination 
of sub-optional nutritional deficiency of boys with regard 
to various vitamins. Besides these Krishnan’s work on 
intestinal movements, Basil’s own work on erenation of 
red cells, Chopra's work on embryonic heart explants 
and elcctro-encephalographic studies deserve mention. 
As a result of researeJies, Bengal gram, black gram 
and green gram have been found to be superior to lentils 
with regard to biological value of proteins, (ireen 
gram is much superior to lentils in other respects as 
well, vh., with regard to available protein c'ontcnt and 
the power of sujiporting growth. Further, green gram 
forms much belter supplementary relations with ri<‘c 
than lentils. 

It is also found that a diet of homc-pounded rice, 
dal and vegetables with a small amount of animal 
protein, preferably milk proteins, is almost unassailable 
from the point of view of modern ideas of nutrition and 
is suitable in the tropics. 

This comprehensive work regarding the various 
aspects of nutritional studies has been possible on 
account of the existence of some research institutes and 
a liberal supply of grairts from the Indian Rescarcii 
Fund Association. If these researches are left out, the 
output of ^vork in other branches of physiology is very 
small. This is mainly due to the absence of a central 
organisation, and want of funds. Prof. Basil accor- 
dingly picailed for the establishment of a central 
organisation for researches in physiology side by side 
with that of pharmacology, for these two subjects are 
closely allied and interdependent on one another. 
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Abstract of the Presidential Address at the Lahore 
Session of the Indian Statistical Conference 


Relation between the Statistician 
and the Community 

— T. E. Gregory 

Statistics has grown out of tlie ucci.ssities of the 
State and therefore it is necessary to deal, first with 
the relation of the statistician and the State. We arc 
ilvihg in a dark age which thrcalcns to bt.comc darker 
and it is the social sciences- -from theology and biology 
to economics and statistics — which are most in danger. 
There is no longer merely a tlircat of the prostitution 
of science and the scientist. The process is in full 
swing. Unfortunately for himself, the scientist is a 
simple creature, liappiest when he is left alone. Hut 
wc as scientists can no longer take a passive attitude: 
however much we may deplore the maddening waste of 
time and energy involved we must fight nut only for 
our right to lead our intellectual life as best we can 
but also for modes of social organization which include 
the spiritual value of truth and reason as among tht* 
intrinsic goods of life, about which there can be no 
dispute. Uiifortunatel.v, over a largo part of Europe, 
the necessities of racialism and economic autarchy arc 
poisoning the wells of truth, so fur as statistical science 
is concerned. 

The statistician, in his positive relations to the 
State asks for two tilings. First, the improvement of 
existing sources of information and the utilization of the 
services- of the statistician in connexion therewith. 
Ample opportunities for the same will be presented by 
the forthcoming Indian Census. Secondly, aid in the 
provision of facilities for training and research — though 
it is (\angerous to rely exclusively upon the State for 
this, as for any other educational objective. 


Coming to the relation between stali^cs and the 
other social sciences, there is first, the danger that 
mechanical process, even of the most refined type, might 
be substituted for creative thought. Secondly, there is 
the danger that dogmatic social conclusions might be 
drawn from statistical data. An example of this is^ 
[)rovidcd by the conflict between Fcarsonian school of 
statisticians and the social biologists of the school of 
Hobliouse as to ilic precise social significance of cer- 
tain enquiries pursued by the former, whiclk* seemed to 
imply that eugenics and a reactionary social reform 
policy were identical. Thirdly, there is the danger that 
statisticians should not be sufiiciciiLly alive to the limi- 
tations of the data and to the imperative necessity of 
careful definition, as for exami)lc, very varying conse- 
quences might be drawn from a decline in Ihc “ gainfulfy* 
occupied ” population i-umpared witli the total 
population. ^ 

The curse of the modern world i.s ularmism and 
sensationalism — vices not in tlie least confined to 
democratic states. Hut what could tJic statistician do 
about it? Two tilings: we need a class of poinilariisers 
of the calibre of Gallon, (iitTen, Chiozzu Money, Lord 
Stamp and others who were both seienlists amj eduea- 
tioiialists, and a thorough process of education- — the 
public need to be trained to think of scale and proport ioti ; 
at the same time, the urge for standardization would be 
assuaged if such statistical concepts as the mode, the 
deeile and the quartile could replace the concept of the 
average in political and ijopiilar thinking. Statistical 
ti'acliing of a simple kind miglil thus help to impose on 
the average man’s mind the idea that variation is 
natural — a fact which certain schools of thought are 
only too anxious to make him forget. 




[ 2 ] 


indomitable will power. And in rapid suceession lie 
bouglit many " rotten ’* eotton mills on the verge, of 
]i(}yidittion in Bombay ami AbiiKilabad and converted 
them into prosperous eoneerns. The seeret of success 
lay in scrapping old inefficient machineries for ]>roduc' 
tion and Equipping them with modern up-to-date plants, 
and above all in his uncanny gift, which amounted to 
genius, for selecting right subordinates, 'riiroughout 
hi.s life he exhibited to a notable, degree the art of 
delegating iniieh of his wtirk to proper persons. He 
kept his fingers lightly upon the piil.se of a business. 
There was no fuss, no unneeessarv worry. When he 
oiiec devoted his mind to anihilioiis projects or further 
expansion, lit; eould call upon that n'serve of tinn* and 
energy which only a great organiser can keep at his 
disposal. could do .so the more 4-asily as his worthy 

and well-lrained lieiileiiaiils had helped liiiii *o huiid up 
a firm emintully fiUeil for e.\]>ansion. 'rims the major 
.sehemes with wliieh his name will j ver be gral« fidly 
assoeialed were no doubt conceived by him; ami in some 
eases, he even ])la?Ued the first seeds, hut it was only 
after his death that these sehemes eaiue to fruit i«m. 
Such examples are rare in the history of any eouiilry, 
but IIh’v are rarer still in the history of Tiidia. 

Like, most men who have siie^Tcded by their own 
efforts jVfr 'Fata was sensible of the value of eduealioii 
and be determined to do all that he eould in order to 
afford to others th 4 .se adveiitages of which he himself 
hail made the fullest use. He believed that mueh 4)f 
the jioverly around him was due to want of opportunity. 
He had expi’rieneed the waste whi4*li was eaii.sed by in- 
effieienl workmanship and was eoiivineed that llu* appli- 
eation of .seieiiee t4i imlu.stry was one 4)f India’s great- 
est needs. 'I'bc inspiration came from T.ord Ileay, 
Gov(‘rnor of Bombay, who speaking in 1889 as Clian- 
eellor of the Ibimbay I'niversily, observ4 d “ It is only 
by Ihe combined efforts of the wisest men in England, 
of the wisest men in India, that we van hope to cstab- 
li.sh in this old home of learning, real universities wliieli 
will give a fresh impulse to learning, t4> research, to 
criticism, wliieli will inspire reverence and im]mrl 
strength and self-reliance to future generations of our 
and of your countrymen. ” 

As preliminary to his Jong contemplated selienie 
wliieh at length brought into being the Indian Inslitulc 
of Science, he decided to send every year a few 'clioser 
students to *England so that the raucli-necdcd iguUural 
contact West eould be jii.st initiated. 'I'he 

funds of file Tata Seholarshij) sehemc which wa.s later 
augmented by his sons now amount ftu ten lacs of rupees. 


The bent of Mr 'J'ala’s mind was inclined t 4 nvard:i 
seienlifie studies and be sent Mr Biirj 4 )rji Padshah, who 
had been a4*(piainted with him since boyhood and was 
an educationist, to Knglaiid and tin* (‘4>nlinciil for 
evidving a sebetne whieli should be finaneeil by him. 
Specialised study and research 4 )ii inedieiiie, 4 m tro})ieal 
V4gvlali4m, Indian archaeology and hi.st 4 )ry, stati.sties and 
pliihisophy of .science were separately advocated by 
distinguislual men abroad. It was clear however from 
the V4‘ry beginning that the 4 *nd 4 »wm 4 *!il fund er4‘aled by 
Mr 'Tala wliiih would bring in a revenue of Hs 
125,000/- a year was not sufficient to liiianec a well- 
eipiipped Pi‘S(‘ar 4 ii 1 iislitution. and Mr Tala sought tin; 
aid 4 )f tin*, Government of linlia amt of the Indian states 
f 4 >r tin* fm*{h 4 *raii 4 *c of I hi* 4 *a[iS 4 ‘ so d 4 *ar to iiis heart. 
'I’In* Mys 4 n* 4 ‘ Dnrb.ir uinler the inllin*n4*e of Dewan 
Slicshadri Ivct proini.sed an annual eontribuli 4 m of 
Rs 50 , 000 /- and an initial capital grant of Rs 5 lacs on 
e4>nditiou that Bangalore was sclcclc4l for the location 
of the Tiistituti4>n. Hut the whe4*ls of tin* (lovcrnincnt 
of India moved very shjwly and Pr4)f. Sir William 
Ramsay, tin* e4*K*l)ral4*d elnniisls was invited to come to 
India in 1901 to finally examiinr the S4*ln*rne. He 
stres.sed on the ideal of a researeh institute where 
eminent profes.sor.s would by Ibeir n‘S4'arelies ‘ help to 
create, new industries and ref4>rm the old. ' To him, 
finance was tin* key to the wln)l4* sitiiati4)n, and he fell 
that it W4>nld hi*, folly t4> lainieh the selnme until its 
financial future were assnr4*d. He .seleiled Bangalore 
as snitahh* .site ))ar(Iy IxM aiist* of its exeellint eliinalc 
and also b4*eanse of the generous financial support pro- 
iiii.S4‘d by the .Mys4)r4* Durbar. Tin* .suh.si*qiit*nt iiegiitia-* 
lions with the G4)Vt*nniu*iit 4»f India read like a Ijde of 
hnig-drawii agony. It was only I In* d4*ath of Mr Tala 
ill 1901; ami the renewed offer of his sons that they 
were pre])an.*d to endow the Institute with the full 
nTn4umt eoiitempIati*d by their fatlu'r that galvanksed the 
(iovermnent inlo action. In lOOO, the first Director of 
the Institute, Dr Morris 'JVavers .sailed for India to 
assist in the 4)rganizHtion of Ihe Insti- 
tute. 'I'lie (iovermnent 4)f India issued a 
meinorainlinn d4seribing the scheme and detail- 
ing the assistance to be rendered by them wbieli in the, 
first iiisianee amounted to a cajiital grant of Rs 2} lacs, 
and a recurring grant of Hs 87,500. 'J’hu.s wa.s brought 
into Iwing the Indian Institute of Seieiiee, and in 1911 
the first students were admitted to the department of 
general and ap^^iied chemistry | under Prof. Norman 
Rudolf and elect roleehnology under Prof. Alfred Hay. 
And soon the department of organic chemistrv was 
opened and the stiid^nte’ quarters, and banglows for Ibc 
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staff were ready f(ir oeeupalion. At the entrance? to 
the magnidcieiit senate liall of the Institute stands a 
noble monument^ the statue of Jamseiji Tala, which will 
serve to rt?inind future ^generations of his generosity 
and the persistence with wliieli he worked for the wel- 
fare of India. 

The vision of India as tin* lioine of )»rosperou8 
industries was always before liis minds’ eye, and lie 
early realised that sueh development was possible only 
on the basis of fundamental key industries like that of 
iron and steel and on tlu' supply of abundant and cheap 
power. Tile later two great enterjirises of his firm, the 
iron and steel works at Janished))ur and the three 
hydro-eleelrie jirojeels in the Western Ciliats w'ere both 
fostered l*v his great ambition. It was he who made 
the Imperial Government interested in both tliese 
schemes. Neither paid a peiinypiecc to him during lii.s 
life' time, and lie financed all the preliminary investiga- 
tions. 

£\Tr .since his association w'ith Nagpur Mr Tata 
became interested in tbe mineral resources of tbc 
country and folhnved very elo.sely tbe tlit'ii miieh meagre 
records of the. official and iion-offieial geological surveys. 
The mining and prospective codes during the early part 
of the nineteenth century demanded thorough revision 
and he wa.s A'cry active in Kiigland to secure sympathy 
in this eimneetion from the Secretary of State? for 

India. His as.soeiates were in the meantime bu.sy 
with })rospeeting in the Central Indian forests, with a 
view to finding out deposits of iron, coal and iimestone 
tile Ihrei? es.seiitial raw materials for the steel 
industry. After visiting industrial centres in England, 
Mr 'rata ])roeeeded to IJ. S. A. w'here he engaged Mr 
C. H. Weld on the advice of Mr C. P. Perin of the 
United Steel Corporation of Pitt.shurgh, America, to 
iiiiderlake the geological >vork which must he the 

initial step in planning a steel producing plant. Oti 
his return to India, Mr. 'Fata urged his son Dorabji to 
concentrate on the iron scheme, for thougli his mind 
moved as vigorously as ever, he was no longer able to 
face the physical .strain involved in this arduous 
task of exploration. In the summer of 1903, Mr Weld 
and Mr Dorabji Tata entered upon the adventurous 
wanderings and tlie privations of camp life in pathless 
jungles. Fifteen years earlier Mr P. N. Pose and 

surveyed the area and marked certain areas rich in 

iron. Mr Weld and t^e other geologists were satis- 
fied with the Quality asd extent of the deposits of iron 
ores in Dandi Lohara district jo which lln^y eainc follow- 
ing thc*map prepared by Mr Bose ;^and the site for the 


factory was chosen to be Padampur near Sambalpur in 
Orissa wliicli lay between the Dhalli and Rajhara^ 
deposits and the Jiiaria coal field and had abundant 
water supply from tlic Mahanadi river. But a lelfor 
from Mr P. N. Bose, who had in the meantime retired 
from the service of the Geological Survey of ][ndia and 
entered the service of the State of Mayurbhanj as 
Geologist, followed by the IVIaharaja's appeal altered Ihe 
earlier plan of location. The iron-ore beds at the Guru- 
maishini Hill consisted of intensely metamorphosed an- 
cient surface flows. The ore, formed a solid cap on the tops 
of the mountains, and covered the s1opc?s in the form of 
larger and smaller stones and float. Tlie eo?t of mining 
was therefore very low. Competent ob-servers indeed 
consider this deposit as one of the mineral wonders of 
the world, as it contained no less than of the 

metal. 'Fhe firm came to terms with the Maharaja of 
IVIayurhlianj, wlio treated them with great considera- 
tion. He agreed to allow them to take ore for the firsc 
three or four years w'illiout any royalty, and then to 
charge a royalty beginning at half anna per ton, and 
gradually rising to 8 annas ))cr ion. 'Fhc average 
royalty works out over a term of fifty years at 3 A 
annas per ton. The lease which w'as ultimately grant- 
ed by the Maharaja covered an area of ‘20 square miles. 
This quick decision tcy transfer the site of the iron w'orks 
from Sambalpur mueh farther east to Sakehi on the 
Suharnareklia river was eharaelc‘ristic of the foresight 
of the Tatas. The success of their seliemc dt?])cndcd 
on I he coast of transport of their products to the ])orf 
of ('aleutta and still more upon the cost of assemhlatrc 
of iron ore, coal and limestone at llieir works, and Sakehi 
(now Jamshedpur) ])roved an ideal .spot for this 
purpose. 

In the summer of 190(5 Mr Dorabji and Mr Padshah 
worked hard in London to raise the funds for laiirurhing 
this great seliemc. hut met witli .scant respon.se- Enu^lish 
capital was obviously distrustful of the whole scheme. 
Some British financial firms which were fipproa(?lied 
proposed terms which would have meant visual absorp- 
tion of the Tatas by them. Fortunately however the 
Swadeshi movement was then at its height in India, 
follow^ing in the wake of the Partition of Bengal. And 
the Tatas published a pro.speetus of their great scheme 
and issued an appeal to the ' Swadeshi * sentiment of 
the Indians. The response was instantaneous. ** From 
early ng>ming till late at night, the Tatk offices in 
Bombay were besieged by an eager crowd of investors. 
Old and young, rich and poor, men and women, they 
came offering their nites ; and at the end of three weeks, 
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the entire capital of two million pounds was scoured, 
every penny being contributed by Indian 

The first stake was driven on the plateau of 
Bakchi in the midst of jungle on February 27, 1908 and 
the first iron was made in December, 1911. 'I'oday we 
have there a township of more than 150,000 people* ; 
and nof only the Tata Iron and Steel (\»inpany have 
IjCfm expanded beyond recognition, but Jani.slu'dpur has 
become the home of many large-scale associated 
industries. 

Mr Tata was also interested in hydraulic power 
from the falls at Jubbolpur where the Nerbiuhla river 
rushes behveen the famous marble rocks as early as 
1875, while looking for a site on wliich to establish the 
Empress Mills. Hut twenty years elapsed Iwforc he. 
was able to give it a shape. In 1897 his enthusiasm i:i 
this direction w'as roused by Mr Robert Miller a m*.r- 
ehant of Rombay, wdio was going to purchase the rig<*ts 
over Doodh-Sagar Falls in the Portuguese territory. 
Mr David Gostling was employed to make an exhaustive 
report of the possible use of the pow'cr for commercial 
purposes. On a favourable report a syiulii’ate w*<s 
formed. Mr Oostling afterwards as a result of his 
holiday visits to a hill station on the W<stcrn Gh.ats, 
W’as convinced that the configuration of the land provut- 
ed an excellent catchment area, and that the storage of 
the rains could furnish a considerable portion of tiu*. 
energy rctpiired to drive the mills of Bombay. En- 
couraged by the success of a scheme at the ('auvery 
Falls, Mr Gostling expounded his ideas to Mr 'J’ata who 
immediately grasped their great possibilities. 'I’he 
Doodh-Sagar Syndicate was temporarily set aside and 
attention was concentrated upon this more promisnig 
area. 

As soon as the preliminaries of the scheme had been 
formulated, Mr Tata approached the Government in 
order to secure i^riority for the necessary concessions .* 
the acquisition of the land, and the licence needed for 
a public project. Before taking any definite stops, he 
went to London and saw the Secretary of State for 
India, Load Gcorgt; Hamilton, to whom he expounded 
his schemes. Lord George was decidedly sympathetic, 
and on returning to India Mr Tata found that the 
support which he had evoked proved a valuable asset. 
Before the syndicate could be definitely launched there 
were two important points to be settled. One was tlie 
acquisition to the necessary rights over the land, the 
other was* the formal recognition of the new* venture. 
It was, necessary that the Bombay Government should 
permit the enforcement of the Land Acquisition Act, 


in order to enable the Combany to acquire property 
for what was accepted by (iovernmeiit to be a public 
purpose. The hydro-electric project, needing sites for 
the reservoirs and works, involved the destruction of 
acres of forest, the absorption of some thinly populated 
valleys. 

The Syndieati* was later enlarged and Sir Dorahji 
was taken in. Shortly after Mr Jamselji's death a 
syndicate was formed in I^ondon, to sift the prospects 
of the scheme. In 1905 Dr .John Afannheiiii, the elec 
lri<‘al expert for Messrs. Alfred Dickinson and Go., of 
I^mdon and Birmingham, eainc to India to investigate 
the hj’dro-clectrifieation of Lahore. He licard of the 
Lonavala project, and was so interested that he visited 
the Tatas on his arrival in Bombay. A fortnight later 
he carried away from tlie old syndicate, wlix'h included 
Mr Gostling anti Mr Edward Miller, the option to float 
the new' syndicate incorporated in [.ondon, the Bombay 
Hydro-Electric Syndicate, Limited. 'I’liey appointed 
his firm as (‘onsulling (figineers. But after much 
cautious survey and planning, eovt*ring three strenuous 
years, the London Syndicate failetl to find siiflieicTit 
funds, ill spite of the help which came from some pro- 
mintml millowners who guaranteed lo underwrite a 
suhstuntial amount. And a financial crisis in America 
deranged the money matters of the whole w'orld. In. 
June 1910, however, I^ird Sydenham while opening a 
cotton mill at Sholapiir, exhorted his audience to invest 
their money in this excellent hydro-eleelric project for 
Bombay. The speech sowed the right seed. The 
natural caution of the. Indian investor gave way to 
national pride. On Xovemher 7, 1910, The Tata 
Hydro-Electric Supply Company Ltd., was registered 
as a public eonccTn. First power was switched on Feb. 
11, 1915. 

Power upon so cxleiisive a scale became a distinct 
advantage to the iiidiislrics of Bombay. Not only did 
the lextihi trade gain considerably by ehen 2 > electrical 
energy, but its exh'iisioii was facilitated; while the 
establishment of new industries, Ixilh within the city and 
adjacent to the new lines of transmission w'as made an 
easier matter. So mueh so, that the original Lonavala 
project generating 1'0,000 H. P. at an initial cost of 2 
crores of rupees soon proved inadequate; and in 190G 
a new hydro-electric scheme at Khopoli was planned to 
generate 60,000 H. P. at a cost of crores of rupees. 
This too in its turn proved inadequate and the Nila 
Alula project was undertaken by the Tata group of 
companies, inMidcd to generatfe 180,000^ H. P. from the 
waters of an artificial lake square miles in area at 
a height of ?800 ft from the pow'er station at^Bliira. 



* If Mr Jamsctji Tata wrrc alive today and could 
look upon the acliicvcmcnts that have rcsult<*d from the 
original scheme he visualized at Lonavala, he would 
have the satisfaction of knowing how faithfully and 
earnestly his successors liavc striven to carry forward , 
logically the gr(‘at work that his foresight had inspired. 
From his death hed he extorted those who followed him 
to ])reserv(* the name of 'I’ata and to pursue and t'Xtcntl 
his work. His sons and siK'cessors have doiu* so and 
their story is in part In's. 'I’he hrunt of the organization 
fell upon men like Sir Dorahji 'Fata, his cousin Sir 
Hatanji Tala, Mr Padshah, and .Mr Hilimoria. 'Fhcy 
had already won their spurs under .lamsetji’s guidance, 
and they in their turn have gathered nuind them a haml 
of young Indians who liave carried on the traditions 
and have preserved the veneration for the founder whit‘h 
makes Hu m fetd like inemhers of a single family." 

'File ecu le, nary eelehrations of his birthday would 
he an ins))iratioii to those who are ambitions, for the}' 
serve to remind Ibein of the aebievemenls of the man 


who conceived and brought to frtiiti^!>n so many great 
Indian enterprises — to those who are pliilantliropic and 
find that it is often more difficult to spend money use- 
fully than to earn it, and to that vast army of patriotic * 
Indians who are trying today to harness the energy 
and ability of this M'onderful nation for constructing 
the broadway of freedom and prosperity. 

The nanu' of Jamsctji 'J'ata will go down to 
posterity, not only as the greatest of Indian pioneers in 
large-scale industrialisation of India, who stoic the 
thunder from British business, but also as a*great odu- 
eatioiial philanthrophist. In fact, be can rightly be 
styled as the ‘ Andrew Carnegie of India,’ Jjut unlike 
(’ariu‘gie, he was not spared long to sec all his projects 
in full bloom, and to direct tin* administration of his 
‘ charities ’ to the most fruitful lines.* • 

Ilf the iiialeriiilH for this lu’i'ount have been gathered 
from Mr l'\ It. Harris’ book oil ,T. N. Tata. 



Steel Industry at Jamshedpur 

J. J. Gliaiidy 

General Manager, Tata Iron and Steel Co., Ltd., Jamshedpur. 


Tht^re are evidcnc(‘S of existonoe of llic Iron Age 
ii^ India about 1,000 U.C. or even earlier, and there are 
references to steel making and to the art of dema.sccn- 
ing on soft steel in this country from aOO U.C. onwards. 
About the’ Middle Ages, w’e read of Persia inijiorling 
steel from India, we read of the Saracens fighting with 
I)amas(rus,J)lades of Indian steel. Cniuries have pass- 
ed since iron made its excursion into History, but 
instead of losing ground to other elements, iron and 
steel have steadily increased in importance. From them 
are fa.shioncd a rich diversity of industrial tools and 
machinery and all manners of agricultural implements. 
Iron and steel that enter into railways, bridges, ships, 
aeroplanes, automobiles, telegraph, telephone and other 
electrical appliances are indispensable for defence pur- 
poses. They also furnish the framework of modern 
buildings and constitute the raw material for tnnnerous 
articles of household use. In fact, iron and steel have 
penetrated so deep into the modern civilised life, that 
the present age has come, to he lajiclled the Age of Iron 
and Steel. 

Early efforts to produce Steel in India 

It W'as Mr. Josiali Marshall Heath, who resigned 
from the Afadras Civil Service in 18S0 and set furnaces 
in operation at Porto Novo in South Areot. In 1833, 
tlie Porto Novo Steel and Iron Co. took over the busi- 
ness and started new furnaces at Beypur on the Mala- 
bar Coa.st. But all efforts to produce steel proved un- 
successful. 

In 1853, a new firm called the East India Iron 
Company, announced its existence, with a capital of 
£100,000, erecting a blash furnace in the South Areot 
district and another on Ihe Cauvery river. But 
failure altebdcd this enterprise as well. 

In 1876, Barakpur Iron Works came into being, 
but were obliged to close their doors in 1879 and were 
taken over by the Government in 1881 and transferred 
in running condition to the Bengal Iron and Steel Com- 
pany in 1889. In 1919, the Bengal Iron Company 
sprang into*exisleuce and piloted the industry to^ success. 
But the dawn of steel was still to come; it awaited the 
arrival o£ that great industrial genius, the late Mr. 


Jamsetji Niisscrwanji Tala who not only founded ihe 
Kmj>rcss Mills at Nagpur and three hydro-cicctric 
works near Bombay, but also the Tata Iron and steel 
Works at .lamshcdpur, which constitute today the 
largest single steel producing unit in the British Empire. 

Steel Industry at Jamshedpur 

It will be a long talc to refer to the resoluteness 
and energy with which the late Mr Tata ‘worked in 
eollahoration with two Amerieaii engineers, the late Dr 
Charles Page IVriii and Mr C’. M. Weld, to bring into 
existence the iron and steel industry in India. He con- 
ceived and piirsui'd his ideal in the face of every variety 
of failure with no (“on fusion or loss of direction, and 
the struggle was continued by bis successors who had 
to wander through the jungles of the Central Provinces, 
bearing the heat and the burden of the day in vain 
soareli of iron deposits. It was afterwards due to the 
efforts of that fanioua Indian gt‘ol(»gist, the late Mr > 
P. N. Pose, that rich deposits of iron ore were dis- 
covered in tlie Mayurbhanj territory and that it was 
only after protracted appeals to national sentiment, 
that the necessary capital w'as secured.* Tlie next pro- 

♦Mr. F. Tl. Harris in liis rlinjuicle of the life of Jamsliciji 
MiisscM'waiiji Tufa. «les(‘ri}>eH the situation ns follows: 

¥* *¥*#Kxpor(s reported very fuvouruMy upon the, quality of 
Ihe ore, stitislied themselves aliout the immense quantity avuil- 
uhle, and expressed the view that it ej)uld be eheaply eonverted 
into pi^ iron and made into hi^h-^nide steel. At this stage, 
whieh u'a.s reaelied in the spring and summer of 1906 . the 
projtM't. flagged again. A prelirninury pvospeetus was prepared 
Hiul submitted to varicais flmineial interests in London, but 
unfore.seen ditfieulties were eneountered. There were differ* 
enees about the ilegree of imutrol whieli was to be entrusted 
to the representatives of English investors, A disposition 
seemed to be manifested to sweep the Tatn firm aside. Fur 
more diseoiieertiiig was the laek of interest shown by the 
Loudon Moin'y Market, which i.s uhvays ready to pour capital 
into (Miiiui, or Futagonia, or 'riinbiietoo, but .show.s a traditional 
unwillingness tt> invest in new enterprises in India. 
Mr. Hornbji and Mr. Padshah, acting for the Tatas, hud, 
moreover, come into touch w'itli London^ during one of its 
|)eriodienl phases of depression. Money was very * tight,’ and 
all fresh project!^ W(*re looked at) askance. ,jThe sum asked 
for was very largo. It w’oiild hav\i met with a doubtful re- 
ception at thut^ moment had the works been projtMded for 
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blem tliat awaited solution was the selection of a suitable 
site for the steelworks, 'riie 'Fata Iron & Steel Co., 
which had announced its existence in 1907, with Messrs. 
Julian Kennedy, Sahlin & Co., as its construction 
engineers, .selected Sakehi for this j)urposc on account 
of its nearness to iron on*, coal and limestone supplies; 
its command of water and rail road facilities, its com- 
parative closeness to tlic port of ('alciitta, and on 
account of mica schist I hat underlay tlic site, furnish- 
ing a suitable foundation for the creetion of a steel 
plant. 

The actual construction at Jamshedpur commenced 
in 1908, four years after the great originator of the 
.seheme, Mr J. N. 'J'ala Jiad jiassed away, under the 
able giiidanaec of his eldest son, the late Sir Dorabji 
Tata. The first pig iron was produced towards the <‘nd 
of 1911 and the first steel ingot being rolled otf the 
blooming mill on the 16th February, 1912. 

Enp^ltind; beiag for Itnlia, pCMipIc l)ufton<‘(1 up tlicir pockets. 
Kveiitiinlly llu*re was one exciting period wlien nlsnit four tiftlis 
of tlio required cnpital was nctiudly promised; but the 
Hyndicute fell tlirougli, and the enterjirise again .seemed 
iloomed, and Mr. Doiabji returned to India. 

Kor more tiian a .vesir flu* negotial ions were continued in 
Knghiini but n<‘ver witli m<ne tlian partial success. Jl.v the 
Bunimer of 1907. how<‘vcr, a new situation had been created in 
India. The ‘ Svadi'shi ’ ino,eiiient, wlu<*h on ns more praise- 
worthy side* meant the cultivation of tlie d(»ctriiie that the 
resources and the industries of India ought to be devehipe<l by 
the Indians theni.selvi*s, had reached its heiglil. All India was 
talking * Svadeslii and was eager to invest in ‘ J^wadeshi ’ 
vjjlterprises. 

Mr Dorahji and Mr Paelsliah, wli» had spent weurv months 
in the ("ity »»f London without avtiil, after their return 
c(;nceived, in conjunction witli Mr Hilimoria, the bold idea of 
appealing to the people of India for the capital nee<led. The 
decision uas a risk.v <»iic. and maii.v ]»re«licteil failure, but it 
was amply jiistiticd hy the n’sull. The issued a circular, which 
was practically an appeal to Imlians. It was followeil liy the 
2»ublication of a prosp(‘clns, which lu'ars the date .Vugiist 27, 
1907. Mr Axel Sahlin, in a lecture delivered to the SlafTord- 
shire fron and Steel Institute in 1912, has <lescribed the iiislnul 
Tosptmse, He says : 

“ Krom early morning till late at night the Tata ()t¥ice.fl 
in Bombay were besieged by an eager erowd of native investors. 
Old nnd young, rich and poor, men and uomen, they ennie 
offering their mites; and, at tin* <‘nd of the threi! weeks, the 
entire cnpital re<|uire«l for the const ruction requirements, 
£1,630,000, was secured, ever.v penny contributed by some 8,000 
native Indians, And when, later, an issue of Debentures was 
decided upon to 2 U‘ovide| working capitak the entire i.ssue, 
£400,000 was fcbscribed i for by one Indian magnate, the 
Maharajah Seindm*of Gwalior,^’ 


Stages of Steel production 

Coal obtained from the various mines is first 
pulverised in the erushers and then taken to the coke' 
ovens, where it is lu‘ated in air-tiglit chambers and ecRi- 
verted into coke, the gas that escapes from the coal 
during the process of di.stillatu>n being utilised for 
healing and drying jnirjmscs. 

Almost all llu* eok(; obtained' from the eoke ovens, 
mixed with reipiisitc charges of iron ore and limestone, 
is then hoisted in ski}) cars to the top of thg blast fur- 
nace which is sealed by two movable “ bells ”, the raw 
materials oeeupyiiig the S 2 )ace between the open top 
bell and the closed bollom bell. The lop bell then 
closes and the bottom bt‘11 opens, so that the charge 



Top of the blast furnace. 


descends in the furnace and meets ascending currents 
of heated gas which is merely air superheated in stoves 
and blbwn in through openings in the bottom of fhe blast 
furnace. As a result of contact with coke, this super- 
heated air is transformed into gas* and the raw materials, 
whilst descending, are reduced and • melted, lime- 
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stone acting as flux aiul absorbing tlic various impurities 
from the ore and forming a slug wliicli is tapped from 
the furnace through a liole known as the slag hole^ the 
mplten metal which is heavier than the slag being 
tapped later. 

The pig iron obtained from the blast furnaces, is 
utilised chiefly for steel making, allliougli a small 
pertion of it is also east into sand beds or into moulds 
at the pig casting machine and sold outside for hniiulry 
use. 

The two processes us»‘d hw the eonversatioti <if pig 
iron into steel are the Hasic Open Hcartli and the 
Duplex Process, of which the- former uses both ])ig iron 
and scrap and the latter pig iron exelusiv« ly, the tibjeet 
of both processes being the purifleatiem of pig iron. 

In order further to disliiiguisli the two pro 
eesscs, it may he mentioned llial wlienas in the open 
hearth, the ]niritieaiion of pig iron is elleeled enlirely 
ill the open hearth, in the l)u))lex i)roces,s the molten is 
first “Mown’' in an aeid Bessemer eoin^rter for re- 
moval of im])nrjties like silleon, manganese and earbon, 
before it is subjected to I In* piirifving ppoeess of the 
open hearth, where phosphorus is eliminated to a great 
extent and the reip.^site metals added in suitable pro- 
portions so as to yield sleds of correct spccificati<nis. 

'riie molten sled obtained fnmi the open heart ii 
or the Duplex plant is then transferred info moulds 
and allowed to solidify into what is known as ingots, 
and then taken out of these moulds and removed in 
trollies to heating funuiees to be located to the required 
tempearlurc. 'Phe blooming mill reduces ingots to 
blooms and slabs, slabs being rolled into plates in llie 
plate mill and blooms into rails and struct iirals in the rail 
and structural mill, or into sheet bars, bilh‘ts, sleeper 
bars and tin bars in the sheet bar and billet mill. The 
sheet mills convert these slieel bars into sheets; the 
merehanl mill turns the billets into merchant bars and 
light strueturals; the sleeper press presses the sleeper 
bars into sleepers; and the Tinplate Company, w'hieh 
is situated , only 2 to 3 miles away from the Jamshed- 
pur Steel Works, transforms the tin bars obtained from 
the Steel Company, into tinplates. 

Organisation of the Tata Iron & Steel Co. 

The ultimate responsibility for the management of 
the Company is vested in Messrs. Tata Sons, TJmited, 
who are Managing Agents, deriving their aiitlu»iity from 
the powisrs delegated to them by the Board of Directors 
of the Steel Co. Tlie ^fanaging Agents in turn have 


delegated some of their powers to the (lencral Manager 
of the Coin}>any who controls tlu^ organisation in 
Jamshedpur and eo-ordinales the work of the numerous 
tlepartmeiits working under him. 

'riie following is the list of the Divisional and 
Departmental Hea<ls who are umler the eotUroI of the 
(letUTal Afaiiager: - 

(1) 'I’he (General Superiutemleiit (Works). 

(2) 'J’he Controller of .V<*eounls, 

(3) The Chief Kiigineer, 

(t) The. (leiil. Superintendent, Ore Mines & 
(iuarries and Brospeeliiig, 

(5) 'riu* Coal Su])eriutendent, 

(<i) 'I'he (’hief 'I'owii Administrator, 

(7) 'I’he (.’hief Medical Oftieer, 

(S) 'I'lif Labour Olfieer, 

(!)) 'I'he Sii|)erintefuieiil, Labour Bureau, 

(10) Till* Superintendent of Training, and 

(11) 'I'he Purehasing Officer. 

'I’lie labour ein})loyed by Ihe Company is either 
of parnianenl or of a temporary tharaeler, the strength 
of the former being determined hy the permanent, basic 
requirctnents on the Steel Company, and that of the 
latter varying in aeeordanee. with demand for the Com- 
pany’s proiluets ill the Indian marWl.s as well as with 
the capital eonstruetion programme that the Steel Com- 
[)aiiy may have on liand. 

'I’he following figures will give a eonerete idea of 
the iiumlMT of workers of ilitt’erent eategories employed 
by the Steel (’oinpany al Jamshedpur only, as on 1st.. 
April 1938: - 


Superior 

supervisory staff 

iVo. of men, 
' 115 

Other Siqic-rvisory staff . . 

079 

C’lerks 


1,425 


Men 

23,797 


Women 

2,478 

I.abour 

Children (Offiee 

Boys 


only) 

780 


'I’OTAL 

28,074 


Adding the number of workers who are engaged at 
the different mines and collieries, at the Agents’ and 
Sa’es olfiee, (’aleiilta, at the $sloekyards and at the 
Bombay Head Office, Ihe total iiimiluw employed works 
out to somewhere between 40 and 50 thousand, exelu- 
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sive of contract labour eniploycil by contractors to 
carry out works on bclialf of the Steel Company. 

Amenities at Jamshedpur 

If the sled iiuhislry is to have a ])ermaneiil ami a 
contented labour force, it must pay them a decent 
wage and provide tlicm with amenities wliieli add to 
health and liai)piness in general. As a consequence# 
the Steel Company is not only one of the best payers 
in India, hut has also made itself responsible for such 
amenities as roads, drainage, saniiatiun, water supply, 
markets, seliools, hospitals, and housing, the provision 
of wliieh is not ordinarily the business of an industrial 
coneern, hut devolves upon munieipalities or improve- 
ment trusts, the einj)l<\V(‘es themselves and Government. 
Free medical treatment is ])rovided both to employees 
and non-employees at the (\>m))any‘s lios])ital and at its 
o ut-doo r il i s pi* n s a r ie s . 


rest house, free cinemas in the Bustees, play grounds 
for children, co-operative credit societies for the em- 
ployees, a liberal provident fund and a retiring gratuity^ 
scheme. 'I'he new Profit Sharing Scheme which lifts 
recently Injen launched by the Steel Company is tlie first 
of its kind in India. It provides tlial when dividends 
payable to siiareholders are in excess of a certain figure, 
tlic Company’s employees will receive a certain proper- 
lion as profit-sharing bonus, the amount of whicli will 
vary with the figure avaiJahle. for distribution as 
dividends. Under this sc’heme, tlie ecpii valent of H 
months' salary was paid to the employees in tiie year 
ending l!)37-;j8. 

Research and Metallurgical Training 

Jt is a mailer of regret, liowever. that faeilities for 
industrial research and metallurgical Iraiiiiiig, so essen- 
tial to success ill the steel industry, are utterly in- 



View of the BeHsemer converter. 


Inside the Works there is a General Safety Com- 
mittee, which is affiliated to the National Safety First 
Association and supervises the operation of the Safety 
Department at Jamshedpur. 

Special stress has also been laid on the provision 
of adequate educational facilities for the children of 
employees as well as of other residents of Jamshed- 
pur, no fees being charged in the lower primary class- 
es, and every effort is being made to foster the ideal 
of universal literacy in the town. 

There are jeveral ofher amenities provided by the 
Steel Company siifiJi as ‘free ice and soda for all its 
eroployeqp, Works hotels inside the planft, a womem’s 


adequate in this country. Contrast the major industrial 
countries of the West with India and you will notice a 
glaring difference in tliis respect. I shall single out only 
America for mention. There a special place is given by 
universities in their eiirrieulum to suhjeets litee engineer- 
ing and metallurgy, and adequate faeilities for research 
are provided ; in addition, you have professional societies 
which enroll students as members, who later become 
•aiiiior Members and then Full Members, and are admit- 
ted right from the beginning to all the transactions of 
the societies; you have also what is known as the 
Engineers’ Council for Professional Development, 
members of which visit tlie different universities and 
scrutinise from time to time their courses of study. 
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laboratory equipment and financial standing, and also 
prescribe courses of study to the students even after 
they have left the university. 'I'here are other media 
^as well, through whieh the old technical men of ex- 
perience are brought into touch w'ith young students, 
and help the latter to improve their technical andj 
metal Ifirgieal knowledge, Iwth theoretical and practical. 
» 

burthcr, in order to assist qualified men in finding 
suitable posts in the steel industry, there arc personal 
departments attached to various steel companies, to 
select candidates, after interview; steer them into 
different'^departments, and eventually give tlimi suitahh; 
po.sts in the company. 

'Jfhosc personal departments arc also in constant 
touch with the various colleges and universities, and 
keep on the look-out for men of promise and ability. 

Steel Industry in America 

Tn the steel industrj’ in America, whether you are 
going to work in a sales office or in the accounts or In 
the purchasing department, which appear on the surface 
to he non- technical, you have towattend technical lectures 
at night and do hard manual work in the steel plant for 
a certain length of time, and gain a good all-round idea 
of the plant in all its ramifications before you are 
started in the office. 

It is wortliy of mention that in that great demo- 
cratic country, the United States of America, it is not 
the accident of onc\s birth or the class to whieh tine be- 
longs, that counts; the. only thing that accounts is per- 
sonality and merit. There have been instanees of 
office-boys rising to be- Presidents of Steel Companies,* 
and of some of the university men being left on the way- 
side. Hard "work, integrity and consc^ieiitiousiiess are 
the strongest assets tliAt a person can possess in any 
sphere of life; and if to these, is added the asset of a 
proper metallurgical and engineering training, there can 
be nothing to stop one from rising to the highest rung 
of tlic ladder. 


* The grent Andrew Curnegij', wlio gave 400 million dollars 
to charities', made his fortune in iron and steel industry; he was 
the son of a Scottish weaver, who emigrated to ^he United 
States do escape persecution at home. Carnegie started his life 
in a reeling factory, and earned 2s. 6d. as his first week’s wages. 


Forgive me if I recount my personal experience as 
a student in America. During a summer vacation, my 
professor at the Carnegie Institute of Teehonology 
at Pittsburgli gave me a letter of introduction to the 
Manager of the Allegheny Steel Works, llridgewill 
near Pittsburg. 

I went to sec him with thi.s letter and acquainted 
him with my academic qualifications. This Manager 
who was chewing gum, spat on the floor and said: 
“'I’hesc degrees are alriglit, but what the hell can you 
do.^’* Full of amhilion, "Anything’', I replied and 
was givtui the work of lifting timher in the sheet mills. 
In the beginning, I found lhat I could not lift more 
than one piece at a time. n\ hennas my fellow-workers 
could manage 2 or even li. After some praeliee, how- 
( ver, I was able to lift two i)ieees, and the Manager 
who was keeping a watchful eye on me, expressed his 
appreeiatioii hv jiromotiug me lo the post of a Helper, 
in the inspeeliou section of the sheet mills, where. I had 
to lift and pile sheets. Tenter on, I was made an in- 
spector In suprescssion of the claims of several others, 
eliiofly l)eeause I was a steady w'orker and had not been 
alhscnt from work even for a clay. 

Facilities for Research and Training at Jamshedpur 

The 'lata Iron & Steel Co. Ltd. realised from the 
Inf-giniiing that in the absence of adequate facilities for 
industrial research and for tcelinieal and metal lurgi<?al 
training in the- country, it would not Ihj possible for the- 
Indiaii .steel industry to keej) abreast of recent advances 
in this field or hold its own against foreign competi- 
tors, and it was lo meet this deficiency thatdhc Steel 
(’oiupany set u)) the New (.’oiUrol and llesi'areh Labora- 
U)ric.s at .larnshcdpur, whieh were ()j)ened by the late 
Sir N. H. Saklatvala, ('hairinan of the Hoard of 
Dircc’lors of tlie Tata Iron & Steel Coinj)any, Limited, 
ill October I9fi7. 'I’lie laboratories will cost about 
twenty laklis of rupees to the. Company, when fully- 
equipped. 

Furtlier, the Comjiany maintains a library, whero 
a larger number of technical or research publica- 

tions arc regularly received than by other libraries 
attached to other steel works elsewhere in the world. 
But situated so far away from America and Europe, 
w'hieh are tli9 homes of reH|areh, the Company also 
considered it advisable to inHiigur^te an annual series 
of lectures hist year in honour of the memory the late. 
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post-war dtprcssion and then tlironj^h a brief season of 
prosperity, the industry found itself at the ed|?j* of the 
precipice during; the world crisis that followed on the 
Wall Street crash of U)2t). Thanks to protection and 
to measures of ralionalisati<in, et’onoiny and effieieney 
which 'i'alas have b»‘<*n inlroilucing; from lime to 
time, the industry was not oidy able to keep ils head 
abovt! wafer during; those dark days, but has also 
been abh^ to expand its outj)ut from year to year, as 
will be seen from the following figures: 


Year, 

Tons of Saleable Steel, 

1988-81. . . 

581,000 

198t-85 .. 

001,000 

1985-8fi .. 

610,000 

198r)-37 . . 

607,000 

1987-88 . . 

000,000 


The profits of the Company have also been on the 
increase, the nett figure for 1987-38 being 
Rs. 2,88,00000/- (Two crores and 83 lakhs) approxi- 
mately, which constitutes a record. 

I have no doubt that in view of the present strong 
})o.sition of the industry and the fact that this positioi 
can \ h '. utilised to strengthen ils resources still feirther 
the industry w'ill he able to dispense with proteetior 
after the exj^iry of the present period in lOtl, unless 
unforeseen circumstances upset all calculations. 

In a short time the Indian Iron and StOel Com- 
pany nwir Asansol will also commence production o: 
steel and although in the beginning they may hav4 
to engage a number of foreign experts as the Tata’s did 
it may reasonably be hoped that they will gradually 
Iiidianise tlu ir stall, ollVring openings to the youiigmer 
of this country-* 

Adapted on ii le<‘ture delivered under tin* iiiispie»*M of th 
("aleutta University. 
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